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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. 

10 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 

1s 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 

20 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 

s 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 

10 (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). 

15 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 

20 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 

25 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 

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

5 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 

10 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., 

15 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 

20 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 

25 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 

3 o an additional optic system having large aperture, but not generating the 
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trapezoidal distortion. 

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 

5 display element; a lens group, being disposed behind said image display element, 

comprising therein, a front lens group made up with a plural number 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 

10 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. 

15 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 

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

25 

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, 

s 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 

is the embodiment 1; 

20 

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; 

s 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 

10 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 

1s 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 

20 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; 

25 

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 

5 lenses of the optic unit, within the projection-type image display apparatus, 

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

10 

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 

15 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 

2 o 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 

25 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., a screen 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 

10 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 

15 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).

20 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 

25 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 

3 o 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 

5 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 

10 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, 

15 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 

2 o 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 

25 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 

30 (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, 

5 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 

10 presented by "0s". 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 

15 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 

2 o 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 

25 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 

3 o 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 

s 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 

10 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 

15 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. 

20 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 

25 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 

30 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 

5 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 

10 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 

15 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 

20 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 

25 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 "L 1" 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 

3 o 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 "L 1" and the "L2" 

satisfy the following equation (Eq. 1): 

I L 1 - L 2 I < 1 . 2 * sine s * D v

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, "0s" 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 

15 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 

20 (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 

25 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 

5 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 

10 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. 

15 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 

20 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, 

25 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 

3 o 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 

s 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 

10 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. 

15 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 

2 o 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. 

2 s <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 

3 o 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. 

5 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.

10 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 

15 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 

20 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: 

25 

cr2

Z = ---;:=====+A ·r4 +B ·r 6 +C ·r8 +D·r 10 +E ·r 12 + F-r 14 +G-r 16 + H -r 18 +J-r 20

1 + .J1 - (1 + k)c 2r 2 

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 

s origin. 

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 

10 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 

SO shows the display surface of the image display element 11, i.e., the object 

1s 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 

s 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. 

10 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. 

1s 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 1.05201 E-21 

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

K -5.4064901 C 2.0324E-12 F 3.0211 E-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 4.7961 SE-24 

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

B 7.21301 E-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 1.51788E-07 D -4.6853E-14 G 1.62146E-22 
B 2.10472E-08 E 2.9666E-17 H -3.0801 E-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 

s 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 -1.2381 E-09 C51 -7.4126E-14

K 0 C19 8.33432E-07 C36 1 . 13944E-09 C53 2.05074E-12 
S19 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

CB -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 2.85321 E-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 1.16701 E-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 7.95521 E-08 C37 8.39381 E-13 C55 -9.1775E-13

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

CB 0.000358347 C24 9.33292E-10 C41 1.37477E-11 C58 -8.9588E-16

C10 0.000209267 C26 3.54468E-09 C43 -1.0671 E-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 -1.2331 E-11 C47 2.48401 E-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 

ca 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 5.24071 E-08 C30 6.24714E-14 C47 -2.1563E-18 C64 3.21408E-21 

C15 9.53861 E-08 C32 -3.4381E-14 C49 2.86073E-18 C66 -1.4922E-19

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 

s 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 

10 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 

is 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 

20 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 

2s 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, "YOE" is a 

5 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 

10 parallel with the cross-section shown therein. 

Table 4 

Surface ADE{0) 

so -1.163
S23 29.000 

YDE(mm) 

0.0 
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 "O''. Thus, the trapezoidal distortion, being generated due to the 

15 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 

20 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 

"0m" 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 

25 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 IL 1-L2I 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 

5 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 

10 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

15 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 

20 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 

25 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° D495 

mm, then the ratio between them comes to be greater than two (LO/Lp>2), 

30 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 

s 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 

10 (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 

1s 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 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 

20 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* -119.154 9.00 1.49245 42.9 
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 42.9 

S18* -28.982 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 

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 

s table 6 below. 

Table 6 

Surface Aspheric Surface Coefficients 

K -23.30334 79 C -9.6351 E-12

S5 A -2.4809E-06 D -3.1244E-14

B 6.68597E-09 E 1. 70809E-16 

K -7.9521673 C -2.8461E-12

S6 A 8.81129E-07 D -4.2436E-16

B 3.27597E-09 E -2.4174E-17

K 1.294916014 C -9.1246E-11

S17 A -1.7719E-05 D -1.8651 E-13

B 5.73314E-08 E 2.9427E-16 

K 0.463935076 C -1.1724E-11

S18 A -3.417E-06 D -5.4303E-14

B 1.57331 E-08 E 1.37371E-17 

F 6.40059E-20 J 5.14145E-27 

G -2.06E-22

H -1.9587E-24

F 1.68916E-19 J -4.2604E-27

G -4.7764E-22

H 3.1265E-24 

F -8.1666E-19 J -9 .4083E-26

G -7.81036E-22

H 3. 77766E-23

F 1.23091 E-19 J -2.0819E-28

G 1.99428E-22 

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 

10 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 

S19 C4 0.017559144 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

ca -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 8.2861 BE-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 -3.5813E-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 -1.511E-12

C6 0.004154169 C22 -1.0382E-09 C39 -2.0012E-12 C56 1. 7767 4E-15

CB -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 0.016481821 C21 1.59073E-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 -1.5431 E-16

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

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

C13 -7.1071 E-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 

ca 0.000656946 C24 9.31761 E-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 0.001494744 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 

ca 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 1.58291 E-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. 

5 Table 8 

Surface 

so 

S15 
S17 
S23 

ADE(0) 

-1.289
0.0 
0.0 
28.814 

YDE(mm) 

0.0 
-0.193
0.193 
0.0 

Further, in the table 8 mentioned above, from the "ADE(=0m)" of S23 and 

the "ADE(=0s)" 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 IL 1-L2! of the 

10 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 "0s" 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, 

15 the surface S 17 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 

20 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 

25 coefficients "k" are "O". 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 

5 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 

10 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 

15 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 

20 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 

25 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 

30 the projection image, since Lo=1,524 mm, Lp=700 x cos 45°0495 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. 

5 <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 

10 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. 

15 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 

20 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. 

25 Table 9 

Surface 

so 

S1 
S2 
S3 

Rd 

Infinity 
Infinity 
Infinity 
69.501 

TH nd vd 
10.00 
31.34 1.51827 48.0 
5.00 
4.65 1.85306 17.2 

Petitioner Ex 1002 030



-29-

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 
SB -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 

s table 10 below. 

Table 10 

Surface Aspheric Surface Coefficients 

K -13.108806 C 1.46508E-11 

S5 A -2.4809E-06 D -3.1244E-14

B 1.95435E-08 E -1 .5302E-16

K -8.59084843 C 1.51155E-11 

S6 A 7.67114E-07 D -4.743E-15

B 9.20816E-09 E -9.3745E-17

K 3.170476396 C -4.2843E-12

S17 A -8.7308E-06 D 1.96465E-13 

B -3.8136E-08 E 7.89179E-16 

K 9.315246698 C 2.51005E-11 

S18 A -4.2604E-06 D 3.09426E-14 

B -1,5518E-08 E -8.892E-18

F -2.0555E-19 J 8.25281 E-27 

G -2.06E-22

H -7.5179E-25

F -1.6279E-19 J 1.22719E-20 

G -1.8394E-21

H 3.4992E-24 

F 1.18119E-18 J 2.06192E-26 

G -4.5716E-21

H -1.5681 E-23

F -5.9791 E-20 J 3.13406E-28 

G -6.6563E-23

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 

s below. 

Table 11 

Surface Free Curved Surface Coefficients 

C17 3.43096E-07 

K 0 C19 2.13857E-06 
S19 C4 0.00503963 C21 9.15856E-08 

C6 0.020700865 C22 -1.9441 E-09 

CB -0.0007276 C24 -9.6181E-09 

C10 -0.00062901 C26 2.71279E-09 

C11 4.83792E-06 C28 1.5813E-08 

C13 1.58097E-05 C30 -4.1204E-10 

C15 -1. 9636E-05 C32 -2.3107E-09 

C17 6.40078E-08 

K 0 C19 2.35312E-06 
S20 C4 -0.00417899 C21 9.31605E-07 

C6 0.031326266 C22 -5.0811E-10 

CB -0.00077771 C24 -3.1548E-08 

C10 -0.00097819 C26 -8.825E-08 

C11 2.05947E-06 C28 3.84368E-08 

C13 2.31241 E-05 C30 -9.4717E-11 

C15 -3.0456E-05 C32 -8.4146E-10 

C17 -1.4263E-07 

K 0 C19 -3. 1384E-08 
S21 C4 0.016712489 C21 3. 78605E-07 

C6 0.024854646 C22 7.83561E-10 

ca 0.000280556 C24 -1.1076E-09

C10 -5.99E-05 C26 -5.1644E-09

C11 -4.5381 E-06 C28 -1.9091 E-09 

C13 -7.3701E-06 C30 2.60008E-11 

C15 -1.0002E-05 C32 2. 73923E-11 

C17 -1. 7327E-07 

K 0 C19 -1.5061 E-07 
S22 C4 0.016645995 C21 5.38912E-07 

C6 0.021101685 C22 8.11263E-10 

CB 0.00032094 C24 -1.1477E-10

C10 -5.1172E-05 C26 -4.8707E-09

C11 -4.3183-06 C28 -1.1809E-09

C13 -8.5909E-06 C30 3.39643E-11 

C15 -1.0155E-05 C32 1.47622E-10 

C17 -2.203E-09

K 0 C19 2.39237E-09 
S23 C4 0.002149003 C21 1.39506E-09 

C6 0.000317113 C22 4.22192E-12 

CB 2.85992E-05 C24 -3.3322E-11

C10 9.52914E-06 C26 1.45814E-11 

C11 -8.2644E-08 C28 1.00262E-11 

C13 2.89938E-07 C30 1 . 34005E-13 

C34 -2.7065E-10 C51 1.990777E-13 

C36 1.31926E-09 C53 -5.2135E-12

C37 2.1077E-12 C55 -2.1831E-12

C39 -6.1349E-11 C56 -3.3204E-15

C41 -6. 9182E-11 C58 1.52276E-14 

C43 -1.1634E-10 C60 4.722E-14 

C45 1.55247E-11 C62 3.79581E-14 

C47 1.79452E-14 C64 3.11821E-14 

C49 -6.0452E-13 C66 -1.876E-13

C34 -1.0668E-09 C51 -4.5767E-13

C36 -3.2106E-10 C53 -3.1387E-12

C37 1.82824E-12 C55 1.09346E-12 

C39 -2.9101E-11 C56 -1.6513E-15

C41 1.04208E-10 C58 8.47256E-15 

C43 7.01421 E-11 C60 -1.694E-15

C45 -1.0493E-10 C62 -1.7011 E-13

C47 2.95795E-14 C64 6.71828E-14 

C49 -7.9902E-13 C66 1.92712E-14 

C34 -1.7091E-10 C51 -4.2269E-14

C36 -2.9029E-10 C53 2.21959E-14 

C37 2.14998E-13 C55 -9.5144E-15

C39 1.12281 E-12 C56 -1.3876E-16

C41 3.49849E-12 C58 -2.0224E-16

C43 2.81764E-12 C60 4.00029E-17 

C45 -1.5444E-12 C62 -4.1764E-15

C47 -3.3945E-15 C64 1.05212E-15 

C49 2.75972E-14 C66 -3.6542E-15

C34 -3.122E-10 C51 -3.8555E-14

C36 -6.1374E-10 C53 2.368E-13 

C37 9.78887E-14 C55 1.87115E-13 

C39 1.08112E-12 C56 -9. 9798E-17

C41 3.69407E-12 C58 -2.3837E-16

C43 -5.8299E-13 C60 -2.2734E-16

C45 -3.7079E-12 C62 -3.0547E-15

C47 -2.9359E-15 C64 5.55175E-15 

C49 -5.9302E-15 C66 -1.0145E-15

C34 8.2099E-14 C51 -1.2799E-17

C36 -4.3614E-14 C53 4.0335E-18 

C37 -1.7915E-16 C55 -3.2746E-18

C39 1.80308E-15 C56 3.626098E-21 

C41 -2.7999E-15 C58 -3.5037E-20

C43 7.24461E-16 C60 6. 79833E-20 

C45 -1.0528E-15 C62 -3. 7507E-20

C47 -4.0973E-18 C64 5.06597E-21 
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I C15 I 1.20082E-07 I C32 I -3.6767E-13 I C49 j 1.4053E-17 I C66 I 5.93238E-21 

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 "YOE" are as was mentioned 

above. 

s Table 12 

Surface ADE(0) 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 

10 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). 

15 Further, since the value of the difference IL 1-L21 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 

20 embodiment, it is apparent that the curvature "c" and the conic coefficients "k" are 

"O". 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. 

5 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. 

10 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 

15 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 

20 (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. 

25 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 {L0/Lp>2), therefore it can be 

3 o 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 

5 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, 

10 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 

15 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) 

20 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 

25 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 numbers starting from SO, 

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 42.9 
S6* -55.360 0.10 
S7 56.669 9.32 1.49811 60.9 
SB -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 42.9 
S18* -63.364 2.50 
S19# 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 

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 Asoheric Surface Coefficients 

K -7.49933947 C 8.20794E-12 F 1.67212E-19 J 2.75191 E-26 

S5 A -4.2871 E-06 D -3.3905E-14 G 1.22978E-22 

B 1.47929E-08 E 5.30418E-18 H -9.2584E-24

K -5.10683146 C 2.31215E-12 F 1.4876E-19 J 1.4023E-26 

S6 A -4.215E-08 D -8.8141 E-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 -2.9081 E-17 H 5.15556E-26 

Also, S 19 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 

s 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 

K 0 C19 2.13689E-06 
S19 C4 -0.00523704 C21 3. 17855E-07

C6 0.022327058 C22 -2.18E-09

ca -0.00076156 C24 -1.35E-08

C10 -0.00059005 C26 -4.4124E-09

C11 4.88728E-06 C28 2. 72086E-08 

C13 1. 92499E-05 C30 -4.0242E-10

C15 -1.9167E-05 C32 -2.6688E-09

C17 4.41515E-08 

K 0 C19 2.59357E-06 
S20 C4 -0.00380713 C21 1.34672E-06 

C6 0.034310744 C22 -6.3335E-10

ca -0.00082075 C24 -3.2842E-08

C10 -0.00096306 C26 -9.4354E-08

C11 1.46478E-06 C28 5.63114E-08 

C13 2.57064E-05 C30 -1.5828E-10

C15 -3.3719E-05 C32 -9.3186E-10

C17 -1.484 7E-07
K 0 C19 -4.1463E-08

S21 C4 0.01628158 C21 3. 75928E-07 

C6 0.024536292 C22 8.73333E-10 

C34 -1.504E-09 C51 1.89916E-12 
C36 9.24213E-10 C53 -2.6408E-12

C37 2.73895E-12 C55 -2.2305E-12

C39 -5.7332E-11 C56 -2.3991E-15
C41 -6.5197E-11 C58 2.74339E-14 

C43 -1.4335E-10 C60 9.09554E-14 

C45 -2.1121E-11 C62 2.42098E-14 

C47 4.94771E-14 C64 1.85581 E-13 

C49 5.78829E-13 C66 -1.2907E-13

C34 -2.1067E-09 C51 1.36481 E-13 

C36 -1.3645E-09 C53 -1.7814E-12
C37 2.5542E-12 C55 1.48598E-12 

C39 -3.0724E-11 C56 -1.1411E-15

C41 9.742992E-11 C58 1.71485E-14 
C43 5.80355E-11 C60 1.60064E-14 
C45 -1.3903E-10 C62 -1.6566E-13

C47 7.97383E-14 C64 1.4173E-13 
C49 -2.2316E-13 C66 5.3295E-14 
C34 -1.578E-10 C51 -3.1391E-14
C36 -3.154E-10 C53 4.92021 E-14 
C37 1.44753E-13 C55 -1.2229E-14
C39 1.02001E-12 C56 -1.1929E-16
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ca 0.000287791 C24 -1.3318E-09 C41 4.04083E-12 C58 -1.9881 E-16

C10 -5.6467E-05 C26 -5.0191 E-09 C43 2.15125E-12 C60 -1.1661E-16

C11 -4.4889E-06 C28 -1.338E-09 C45 1.05501 E-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 -5.437 4E-15

C17 -1.7539E-07 C34 -2.5651 E-10 C51 -3.1411E-14

K 0 C19 -1.5271E-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

CB 0.000323178 C24 -1.3689E-10 C41 3.91234E-12 C58 -2.6471 E-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 2.82551 E-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 -2.5231 E-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 1.24861 E-09 C37 -1.5632E-16 C55 -4.0416E-18

C6 0.000330451 C22 4.81491E-12 C39 2.15761 E-15 C56 1.15938E-21 

CB 3.09058E-05 C24 -3.7371E-11 C41 -3.7026E-15 C58 -3.3248E-20

C10 1.02245E-05 C26 1.56104E-11 C43 1.35291 E-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

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 "YOE" are as was 

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

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

Table 16 

Surface ADE(0) 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. 

10 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 S 15 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 

5 adjustment on asymmetric chromatic aberration (or chromatism). 

10 

Further, since the value of the difference IL 1-L2I 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 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 

15 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. 

20 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 

25 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 

3 o 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 

5 (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. 

10 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 (L0/Lp>2), therefore it can be 

15 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 

20 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 

25 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 

30 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 

s 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 

10 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, 

1s 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 

20 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 

2s 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 

3 o 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 

5 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 

10 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, 

15 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 

20 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 

25 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 

30 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 

5 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 

1 o 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

15 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

20 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 

25 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 

30 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 

5 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). 

10 

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

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 

15 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 

20 

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 

25 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 

3 o 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 

so 

S1 
S2 
S3 
S4 
S5* 
S6* 
S7 
S8 
S9 
S10 
S11 
S12 
S13 
S14 
S15 
S16* 
S17* 
S18# 
S19# 
S20# 
S21# 
S22# 

s Table 18 

Surface 

5 

6 

16 

17 

Rd TH 

Infinity 7.600 
Infinity 22.200 
Infinity 7.343 
62.278 4.500 
-266.980 19.016 
-51.942 5.000 
-47.349 0.100 
32.165 11.700 
-32.506 2.246 
33.772 10.500 
-42.116 18.784 
Infinity 6.916 
198.090 5.500 
-59.931 41.959 
-20.939 3.200 
134.847 4.782 
-27.918 6.000 
-31.695 6.437 
Infinity 6.000 
Infinity 11.138 
Infinity 6.000 
Infinity 91.557 
Infinity -996.000

Aspheric Surface Coefficients 

K -19.19 C 1.6E-10 

A -1.3E-05 D& -8.9E-13

B 7.24E-08 E -3.SE-15

K -14.7411 C 1.79E-10 

A -6.9E-06 D& -1.1E-12

B 6.14E-08 E -1.8E-15

K -2.80795 C -3.6E-10

A -1.18E-05 D& 2.15E-13 

B -2.2E-07 E 2.24E-14 

K -3.04559 C -1.3E-11

A 7.14E-06 D& 8.97E-13 

B -1.SE-07 E 8.7E-17 

nd vd 

1.51827 48.0 

1.85306 17.2 

1.49245 42.9 

1.48876 52.8 
1.85306 17.2 
1.48876 52.8 

1.85306 17.2 

1.74702 33.2 

1.49245 42.9 

1.49245 42.9 

1.49245 42.9 

REFL 

F 1.19E-17 J 1.28E-24 

G 1.59E-19 

H& -8.8E-22

F 2.48E-17 J 3.16E-25 

G -3.2E-20

H& -1.4E-22

F -6.5E-17 J 4.91E-24 

G -8.8E-19

H& 6.62E-22 

F -6.7E-18 J 1.47E-25 

G -2.7E-20

H& -3.1 E-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 

s 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 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 

10 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 

18 

19 

20 

21 

22 

C 4,1, 1.66E-06 C 2,5 -6.4E-09 C14,51 2.8E-12 
K 0 C 2,3 2.53E-06 C 0,7 7.43E-09 C12,71 5.2E-11 
C12,0 -0.01616 C 0,5 1.98E-06 C 8,0 -4.6E-11 C 0,91 -2E-11
C10,2 -0.1788 C 6,0 4.65E-08 C 6,2 -2.1 E-10 C 10,0) -1.7E-13
C12,1 -0.00075 C14,2 -5.3E-09 C 4,4 -9.1 E-10 C 8,2 4.71E-13 

C 0,3 -0.00079 C12,4 2.61 E-08 C 2,6 -3E-10 C 6,4 2.11E-12 
C 4,0 9.37E-06 C 0,6 -4.1E-08 C 0,8 1.55E-10 C14,61 2.48E-12 
C12,2 2.32E-05 C 6,1 -5.2E-09 C 8,1 1.38E-12 C 2,81 1.11 E-12 
C10,4 3.49E-05 C 4,3 -1.6E-08 C 6,3 5.41 E-11 C 0,10) -3.6E-13

C 4,1 3.72E-07 C12,5 1.86E-09 C 4,5 -8.4 E-12
K 0 C 2,3 7.05E-07 C10,7 6.3E-09 C 2,7, 1.61E-11 
C 2,0 -0.1514 C 0,5 5.2E-07 C18,0 2.16E-12 C 0,9, -6.2E-12
C 0,2 -0.01501 C16,0 3.39E-12 C16,2 -2.8E-12 C 10,0) -1.2E-13

C 2,1 -0.00072 C14,2 -1E-08 C14,4 -2.8E-10 C 8,2 5.85E-14 

C 0,3> -0.00078 C 2,4 -5.5E-08 C 2,6 1.8E-10 C 6,4 7.4E-13 

C 4,0 4.19E-06 C 0,6 -1.1 E-07 C 0,8 2.33E-10 C 4,6 4.42E-13 

C 2,2 2.77E-05 C 6,1 -9.1E-10 C18,1 -1.6E-12 C 2,8 7.55E-15 

C 0,4 3.81E-05 C 4,3 -5.8E-09 C 6,3 2.17E-11 C 0,10) 2.57E-13 
C14,1 -8.8E-07 C 2,5 2.22E-09 C 4,5 -2.3E-12

K 0 C 2,3} -6.1E-07 C 0,7) -1.9E-09 C 2,7 1.21 E-12 

C 2,0 0.027017 C 0,5 -2E-07 C 8,0 1.23E-12 C 0,9 1.01 E-13 

C 0,2 0.013975 C 6,0 7.2E-10 C6,2 2.59E-11 C 10,0) -1.4E-16

C 2,1 0.00078 C4,2 -2E-08 C 4,41 6.17E-11 C 8,2 -2.1 E-14

C 0,3 0.000502 C 2,4 -8.2E-09 C12,61 1.19E-10 C 6,4 -1.7E-14

C14,0 -6.8E-06 C 0,6 -3.4E-08 C10,81 7.66E-12 C 4,6 -1.1E-13

c12.2 -1.9E-06 C 6,1 4.75E-10 C 8,11 4.11E-14 C 2,8 -5.5E-14

C 0,4 -2.1 E-05 C14,3 1.45E-09 C6,3 -8.3E-13 C0,10) 3.29E-14 

C14,1 -1.3E-06 C 2,5 3.4E-09 C 4,5 -2.6E-12

K 0 C12,3 -9.9E-07 C 0,7, -1.7E-09 C 2,7 -9.2E-13

C 2,0> 0.028429 C10,5 -6.1E-07 C 8,0, 2.33E-12 C 0,9 1.91E-12 

C 0,2l 0.011865 C 6,0 8.35E-10 C 6,2, 2.38E-11 C 10,0) -5.5E-16

C 2,11 0.001007 C 4,2 -1.8E-08 C4,41 5.95E-11 C 8,2 -2.2E-14

C 0,3 0.000596 C 2,4 1.32E-08 C 2,6 6.51 E-11 C 6,4) -2.8E-14

C4,0 -7.9E-06 C 0,6 -6.9E-09 C 0,8 -5.8E-11 C 4,6 -8.9E-14

C 2,21 -2.8E-06 C 6,1 9.14E-10 C 8,1, -1.1E-13 C 2,8 -4.5E-14

C 0,41 -2.8E-05 C 4,3 2.2E-09 C 6,3, -1.5E-12 C 0,10) 1.23E-13 

C14,1 -1.55E-08 C 2,51 -3.17E-12 C 4,5 -8.31E-17

K 0 C 2,3 1.79E-09 C 0,7 1.00E-12 C 2,7 -8.62E-16

C 2,0 0.003857 C 0,5 5.04E-09 C 8,0 -6.30E-15 C 0,9 2.81E-16 

C10,2 0.001542 C 6,0 5.14E-11 C 6,2 5.88E-14 C110,0) 2.50E-19 

C12,1 6.83E-05 C 4,2 -3.38E-10 C 4,4 -1.90E-14 C18,2 -3.80E-18

C10,3 3.28E-05 C12,4 -1.19E-10 C 2,6 -6.92E-14 C 6,4 7.75E-18 

C14,0 -3.7E-07 C10,6 4.08E-11 C 0,8 2.52E-14 C 4,6 -4.39E-18

c12,2 7.66E-07 C 6,1 I 2.63E-12 C18,1 -2.66E-16 C12,8 -1.82E-18

C 0,4 4.96E-07 C 4,3 -4.13E-12 C 6,3 8.19E-16 C10,10) 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 

s 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, "YOE" indicates the 

magnitude of eccentricity or offset, and this eccentricity or offset is set up on the 
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cross-section surface of the figure and also in the direction perpendicular to the 

optical axis, assuming that it is positive when offsetting below. 

Table 20 

Surface ADE(0) 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 

s surfaces after that, including the surface number 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
nd surface, 

and the 23
rd 

surface thereafter is disposed on the optical axis, which is inclined

two (2) times large in the amount of inclination of the 22
nd 

surface.

10 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 

1s "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 

20 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, 

5 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 

10 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 

15 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 

20 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. 

25 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° 0495 mm, then the ratio 

between them comes to be greater than two (L0/Lp>2), therefore it can be seen 

30 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' 

s 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 

10 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 11 0 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, 

15 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 

20 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 

25 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 

3 o 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 

5 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 

10 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 

15 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 

20 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 

25 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 

30 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 

10 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 

15 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. 

20 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 

25 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 

30 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, for example, while directing the bottom 

surface of the housing 110 thereof downwards. And, as is shown by an arrow in 

s 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 

10 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 

1s 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, 

20 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 

2s 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 

3 o 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 

s 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 

5 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 

10 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, 

15 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 

20 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,

25 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 

s direction of said first and second lens groups. 

10 

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 

s 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 

10 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. 0MB 0651-0032 

Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Papeiwolk Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

Declaration and Power of Attorney for Patent Application 

Japanese Language Declaration 

ff.0){3:F,)j'_ j;jl{i!!(7)�9i:-t L -COOIIH"J:, fJ.O)D;;� 0)�1.:.lle� � ttt.::.iffi My residence, post office address and citizenship are as stated 
I'.) -r: <VJ o o 

next to my name. 

rlie0)��0)95ijjl.:.-?it'-C, ¥-f�ffl;;ft�lffll.:.lle,!.,\i�h,, Ji-?¥.f�tis I believe I am the original, first and sole inventor (If only one name 
;;ftbb �h, -Cit '09600.:l=:ffll.:.M L"C ff.lj:, :/w::W, :lw:%1i -?llft-0)95ijj is listed below) or an original, first and joint inventor (if plural names 
ilf<:<V> 0 (Pft�O)D;;� ti�lle,!.,\i�h -c 1, 'Qffl-g-) ·/;,_ Jl;ll;t, 'l'i:/w::W, :lw:5t are listed below) of the subject matter which is claimed and for which 
Ji -?;l:t(l',J95ijjilf.:<VJ Q (:fil�O)D;;� titlle,!.,\i�h -ci,, Q�) l: f� t:. -c a patent is sought on the invention entitled 
it'Qo 

PROJECTION TYPE IMAGE DISPLAY APPARATUS 

J:.lie95ijjO)ijj�IH:t.::.::. 1.:.mft � h,-Ct, 'o i!", rlieO)ffilJtiS'J- ;c o/ '7 The specification of which is attached hereto unless the following 
box is checked: 

D was filed on __________ _ 
as United States Application Number or 
PCT International Application Number 

and was amended on 
--------

-------- (if applicable). 

f.l.l:t, J:.lle0)1i!i:iE.l!fl.:. J:-:::> -C1ili:iE � tit.::., ¥-f�ffl>f<�lffl �"Et"tf J:.lle I hereby state that I have reviewed and understand the contents of 
OOtfllllf�ftilML, Ji -?P']��l!!A¥ L. -c1,,9::. l: �::..::. 1.:.�00T Oo the above identified specification, including the claims, as amended 

by any amendment referred to above. 

;f.l.l;t, i!IHM;IUl.lJlt!ll!,� 3 7 t;lffl,;!i�IJ 1 . 5 6 1.:.�� � ti, -Ct,' o, ¥-f� I acknowledge the duty to disclose information which is material to 
¥.U.:.-?1,,-c_m:1tt.ti1iffl�lffl�TQ��t!"<V>o::. l: a-�b.?00 patentability as defined in Title 37, Code of Federal Regulations, 

Section 1.56. 

Burden Hour Statement This form is estimated to take 0.4 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. 00 NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner of Patents and Trademarks, 
Washington, DC 
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PTO/SB/106(5-00) 
Approved for use through 10/31/02. 0MB 0651-0032 

Patent and Trademaik 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 0MB control number. 

Japanese Language Declaration 
(B*m'§"��) 

fM:t, .:. .:. J;:, W-rl;:lletll; L, t.::?I-OO"'t'G')*Wfl::l:liit¼ t.::l:t��*rui:(l) 
1::1:llffi, �l, 'l:t*OOW.;,f..O)�f£ < c b-00 �m>i=" l.-·n' o*OOfMllJi 3 
5 Aiffl 3 6 5 � (aH;: J:: o PC TOO�l::l:liffil;:--::>1,,-c_ F<i'Jffi 1 1 9 �(a) 
-(d)JJiXl:tffi 3 6 5 �(b)JJil;:£"51,,-cfHt��±�To cc bl;:, 
•1c��±�To*l:f:lm(l)l:f:lmEJ::�b�G')l:f:lmE��To?I-OO"'t'(l) 
4'¥WFl::l:lm¾ t.:: l±��*ru[G')l:f:lm, i!tl.t 'I± P c T 00�1::1:1m1;:--::>l, ,-c 1±,
1,,ti,t£01±1mb, rfc(7)�1kJ�?'-.:i: o/ ?To.:. c 1;:J:: � � t..,f.::o 

Prior Foreign Application(s) 
?l-00"'t'0)5tfil::l:IM 

2006-166434 

(Number) 
(ffl:%) 

Japan 
(Country) 

(00::t) 

(Country) 
(00::t,) 

I 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 International 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 
International application having a filing date before that of the 
application for which priority is claimed. 

15/June/2006 
(Day/Month/Year Filed) 

(l±IM 13 / J.l /�) 

(Day/Month/Year Filed) 
(1::1:liffi 13 /fl/�) 

Priority Not Claimed 
if1c�±�f£ L, 

□ 

□ 

fLl:t, :.:. :.:. 1;:, r/le(7)l.t'il>f£ o*00-<&:4'¥Wfl::l:ll.ftl;:--::>l.t'-C b, -f:-(7)* I hereby claim the benefit under Title 35, United States Code, Section 
00i':E!f4ffi 3 5 Ii 1 1 9 � (e))JiO)flJirl:�±�T 00 

119(e) of any United States provisional application(s) listed below. 

(Application No.) 
% ) 

(Filing Date) 
(1::1:liffi 13 ) 

fM:t, .:. :.:.1;:, rre0)1,,ti,t£o*OOl±liffiJ;:--::>1t'tb, -f:-0)*00� 
!14ffi3 51'iffil 2 O�l;:£"5<f!J��±�t..,, X*OO�ffi;E'.Tol.t'il' 
f£oPCT00�1::1:1.iffil;:--::>v'-Cb, -c-O)F<i'Jffi3 6 5. (c)l;:£"5<f!J� 
�±�Too ¾t.::, *l:f:lffi(7)4i-�Wfi\l:;itQ)$alfflQ):±�ti�. *00�!14M 
351iM112�M1aKmJE�tLt.::�ffi�, �fiTo*OOl::l:lffiXtt 
PC TOO�l±liffil;:lffl��;h,tv'f£l.t'�l;::j31,,-c1:t, -f:-0)5'tfil:f:ljffiQ) 
l±lffil3c*OO!kJl±liffiE¾t.::l±PCTOO�W-13c(7)000)M00�KA� 
�nt.::i'A'ffl�, i!l!'.nma11�!ltl-•3 1Aimao1. s 61;:'.;E'.��nt.::*WF 
ttf;:OObo :m�t.tfi\'ffll;:--::>1,,-clffl���n�;t;;, o.:. c -a::-iJ.:�T oo 

(Application No.) 
% } 

(Application No.) 
% ) 

(Filing Date) 
(1::1:lffi s) 

(Filing Date) 
(l±lffi E) 

fL!j:, :.:. :.:. 1;:�� �tLt.::fLE!-!t0)9i;IJ�!;:�b-ol!i!Gmni•·"'t';I;,, �. 
�--::>fi\'fflc•f-o:.:.cK£�<•:ii!!�,••"'t';t;;,oc•c&n-o:.:.� 
�:lir� L-. � & 1;:, 1.i!l:ffl;:d[�G')-ii!!f£ c• �fr-:, t.::�..g-1-;t, *m!l:E!ll!, 
Ml81iM1001•K£��- �•¾f.::1j:�M, &t..,<1j:-c-(7)�� 
1;: J:: � �� �tL, ¾ t.::-f:-0) J:: ? fd!z:�l;:J:: -o��G')·ii!!ij:, *l±liffi¾ 
t.::lj:-f:-n1;:M L--c�rr �no 1, ,ti�t£ o4'¥WF'b, -c-G')��tt1;:r.,,mn�1::. 
f o.:. c �l!l!m l.-t.::...l::"'t'.ii!!il�fibtLt.:::.:. c �, :.:. :.:. J;::lir� Too 

(Application No.) 
(1:1:!Mffl:%) 

(Filing Date) 
< 1±1 iffi a > 

I hereby claim the benefit under Title 35, United States Code, Section 
120 of any United States application(s), or 365(c} of any PCT 
international 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 
International application in the manner provided by the first paragraph 
of Title 35, United States Code Section 112, I 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 International filing date of application. 

(Status: Patented, Pending, Abandoned) 
< miSl : *WFWFiif, �-�- Mc� ) 

(Status: Patented, Pending, Abandoned) 
< miSl : 4'¥WFWfiif, �.IM�, Mc� ) 

I 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 or imprisonment, 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. 
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PTO/SB/106(5-00) 
Approved for use through 10/31/02. 0MB 0651-0032 

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 infonnalion unless it displays a valid 0MB control number. 

Japanese Language Declaration 

( B *Mi.iii� I;:) 

�ff:� : f.l,J;t*lil»li�i:Bt-t" o-¥��fri,,, ll-?*IE�ttf��fr .!:: POWER OF ATTORNEY: As a named inventor, I hereby appoint 

O)�tO)aR��frTok��- E��hk.�W.!::Lt, �EO)* the following attomey(s) and/or agent(s) to prosecute this 

�±&V/� tcti*�±�ff:iifT oo (B;:� & V!l:�:ffl:%�E-T o application and transact all business in the Patent and Trademark Office 

::. .!:: ) connected therewith (list name and registration number). 

The patent practitioners associated with 
Customer Number 020457 

tUiHtf.Ht Send Correspondence to: 

Customer Number: 020457 
ANTONELLI, T ERRY, STOUT & KRAUS, LLP 
Suite 1800, 1300 North Seventeenth Street 
Arlington, Virginia 22209 

OO:imtlt���$t : (B;:1:i&Vffl"�:ffl:%) Direct Telephone Calls to: (name and telephone number) 

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

Ill-� tctiffl-•IJl=i!tB;:1:i Full name of sole or first inventor 

Koji HIRATA 

·P,13·0)�1,j Ef-t Inventor's signature Date 

�.�ml .Jt/1/f .2¢ / 
fi::m Residence 

Yokohama, Japan 

005 Citizenship 

Japan 

�fj!O)�;\: Post office Address 
c/o Hitachi, Ltd., Intellectual Property Group, 

6-1, Marunouchi 1-chome, Chiyoda-ku, Tokyo

100-8220, Japan

ffi=3t!Rl.00Wililr'o�it, "t"O)a:;1,j Full name of second joint inventor, if any 

Takanori HISADA 

ffi=3l:IR1Je00W0)�1,i att Second inventor's signature Date 

'Tti�ct� )�m/11/J
J'ari, 2/ J 2c-DJ 

fi::m Residence 

Yokohama, Japan 

005 Citizenship 

Japan 

.i,!0)�$t Post office Address 
c/o Hitachi, Ltd., Intellectual Property Group, 

6-1, Marunouchi 1-chome, Chiyoda-ku, Tokyo

100-8220, Japan

(ffi.=-J;J. rO);t(RJ•�•l.::-?lr'-C t> !Rl�l.::E� t.,, ��a- (Supply similar information and signature for third and subsequent 

-t-o::..!::) joint unventors.) 
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PTO/SB/106{5-00) 
Approved for use lhrough 10/31/02. 0MB 0651-0032 

Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under !he Paperwork Reduction Act of 1995, no persons are required to respond to a collection of infonnation unless it displays a valid 0MB control number. 

jE.*!P.J95001f;oJ: It' o �-fr, -t' (1.)a;,t, Full name of third joint inventor. if any 

Masahiko YATSU 

ffi=*!P.J95001'fO)!ii,i. IH-t Third inventor's signature Date 

(lr1a<1o.Ju..fur- �•A JuW? 2D/21JO� 
a:m Residence (/ / 

Fujisawa, Japan 

®ff Citizenship 

Japan 

!1$�0):fil:;'c Post office Address 
c/o Hitachi, Ltd., Intellectual Property Group, 

6-1, Marunouchi 1-chome, Chiyoda-ku, Tokyo
100-8220, Japan

ffi@*!P.l�001f;o'q,, o�-fr, -t'/J)a;,t, Full name of fourth joint inventor, if any 

ffil/9*Jj,J95001f O') !ii,t, IH-t Fourth inventor's signature Date 

-f±m Residence 

®ff Citizenship 

!1$�0'):fil:;'c Post office Address 

ffi:li:Jt!P.J95M1f;o,1,,o�-fr, -t'IJ)�,t, Full name of fifth joint inventor, if any 

ffi 3:i*!P.I � 001r 0) !i-:ii IH-t Fifth inventor's signature Date 

a:m Residence 

®ff Citizenship 

!1$�0):fil:;'c Post office Address 

ffi1'*F<ll�001t;oi:1,,o�-fr, -t'/J)a;:15 Full name of sixth joint inventor. if any 

ffi 1' *!P.I� 00:ilrO)!ii,t, l=H-t Sixth inventor's signature Date 

a:m Residence 

®ff Citizenship 

!1$�0):fil:;'c Post office Address 
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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 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

June 29, 2010 

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. 

MK/jla 
(703) 312-6600

Respectfully submitted, 

ANTONELLI, TERRY, STOUT & KRAUS, LLP 

/Melvin Kraus/ 11/l.
Melvin Kraus 
Registration No. 22,466 
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520.47611CX2 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant(s): HIRATA et al 

Serial No.: (not yet assigned) 

June 29, 2010 Filed: 

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. 

1 
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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: 

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

MK/jla 
Attachment 
(703) 312-6600

Respectfully submitted, 

/Melvin Kraus/ l{/1, 
Melvin Kraus 
Registration No. 22,466 
ANTONELLI, TERRY, STOUT & KRAUS, LLP 

2 
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PTO/SB/08A (08-03} 
Approved for use through 07/31/2006. 0MB 0651-0031 

U.S. Patent and Trademark. Office: U.S. DEPARTMENT OF COMMERCE 
Under the Paoerwork Reduction Act of 1995, no persons are reauired to respond to a collection of information unless it contains a valid 0MB control number. 

Substitute for form 1449A/PTO 
Complete if Known 

INFORMATION DISCLOSURE 
Application Number 
Filing Date June 29, 2010 

STATEMENT BY APPLICANT First Named Inventor Koji HIRATA, et al. 
Art Unit 

fuse as manv sheets as necessa~i Examiner Name 
Sheet I 1 I of I 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.1 MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant 

Examiner 
Initials' 

I 
Examiner 
�ignature 

Cite 
No.1 

Number-Kind Code
2 

(if known) 

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 

Country Code
3
-Number

4-Kind Code 
5
(if known) 

Publication Date 
MM-DD-YYYY 

JP 05-134213 05-28-1993

JP 2000-162544 06-16-2000

JP 2004-157560 06-03-2004

JP 2006-138882 06-01-2006

JP 2006-154041 06-15-2006

JP 2006-292900 10-26-2006

JP 2006-292901 10-26-2006

Name of Patentee or 
Applicant of Cited Document 

CANON INC 

MINOLTA CO LTD 

NEC 
VIEWTECHNOLOGY 

LTD 

KONICA MINOLTA 
OPTO INC 

KONICA MINOLTA 
OPTO INC 

HITACHI LTD 

HITACHI LTD 

Date 
I �onsidere� 

Fiaures Aooear 

Pages, Columns, Lines, 
Where Relevant 

Passages or Relevant 
Fiaures Aooear 

*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 

T" 

ABS 

ABS 

ABS 

ABS 

ABS 

ABS 

ABS 

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 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. 

ff you need assistance in completing the form, call 1-BOO-PT0-9199 and select option 2. 
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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 
Sub-Total in 

USO($) 

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: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Miscellaneous: 

Total in USD ($) 1090 
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Electronic Acknowledgement Receipt 

EFSID: 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 I Document Description I File Name I File Size(Bytes)/ I Multi I Pages 
Number Message Digest Part /.zip (if appl.) Petitioner Ex 1002 097



179634 

1 Transmittal of New Application utl.pdf no 1 

908937d 1640d3196359cdd90abbae6c8bb 

070e20 

Warnings: 

Information: 

188022 

2 Fee Worksheet (PTO-875) fee.pdf no 1 

ec 1 00c2 c3 09d 1 fSb0b 700a29d eb4 5 8d 0ee 5 

d9ce1 

Warnings: 

Information: 

7118826 

3 Specification spc.pdf no 55 

47a4bb8127a808fa4b85b972debb31 f6431 

70382 

Warnings: 

Information: 

813060 

4 
Drawings-only black and white line 

dwg.pdf no 29 
drawings 

f3f0a91 dl 59a764ee3aa29830e8e268df9b 1 

cf49 

Warnings: 

Information: 

604339 

5 Oath or Declaration filed dec.pdf no 4 

e8014fbcc2923219e004c7f5373d75802cda 

647f 

Warnings: 

Information: 

55414 

6 Miscellaneous Incoming Letter cop.pdf no 1 

11bbfa845f19f615be680ad0cd9cd958399t 

7f1d 

Warnings: 

Information: 

96263 

7 Transmittal Letter ids.pdf no 2 

04 3 082eead 7 ed 2f3 df8c4d54 2246e3 efba 7f 

938 

Warnings: 

Information: 

8 
Information Disclosure Statement (IDS) 

sb08.pdf 
Filed (SB/08) 

200370 

no 1 

2e4611 e2ecc3c9a 1 be439d44450f8882cb5 

9bce3 

Warnings: 

Information: 

This is not an USPTO supplied IDS fillable form 

32697 

9 Fee Worksheet (PTO-875) fee-info.pdf no 2 

803fc61 ed647df2c0cb0553b70c82ceb2ab 

9580 

Petitioner Ex 1002 098



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 application is 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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/06 (12-04) 
Date: 06/29/10 Approved for use through 7/31/2006. 0MB 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 0MB control number 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 
Substitute for Form PT0-875 12/825,836 

APPLICATION AS FILED - PART I OTHER THAN 
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 
BASIC FEE NIA NIA NIA N/A 330 (37 CFR 1.16(a), (b), or (c)) 
SEARCH FEE N/A N/A NIA NIA 540 (37 CFR 1 .16(k), (i), or (m)) 
EXAMINATION FEE N/A NIA NIA NIA 220 (37 CFR 1.16(0), (p), or(q)) 
TOT AL CLAIMS 

6 x$26 x$52 (37 CFR 1.16(i)) minus 20 = OR 
INDEPENDENT CLAIMS 

1
. x$110 x$220 (37 CFR 1,16(h)) minus 3 = 

If the spec ificati on an d drawi ngs exceed 100 
APPLICATION SIZE sheets of p a per, the ap plic a tion size fee due is 
FEE $260 ($ 1 30 f or sm all entity) for each a ddi ti onal 

(37 CFR 1. 16(s)) 50 sh eets or f raction thereof. See 
35 U.S.C. 41(a)(1)(G) a nd 37 CFR 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.160))' 195 390 

• If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1090 

APPLICATION AS AMENDED - PART II 
OTHER THAN 

(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIG HEST ADDI• ADDI· REMAINING NUMBER PRESENT 
< AFTER PREVIOUSLY EXTRA RATE($) TIONAL RATE($) TIONAL 
I- AMENDMENT PAID FOR FEE($) FEE($) 
z 
w Total . .. OR 
::::i: Minus = X = X = 

C 
(37 CFR 1.16(i)) 

z Independent . Minus ... = X = X = w 

::::i: 
(37 CFR 1. 16(h)) OR 

< Application Size Fee (37 CFR 1.16(s)) 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.160)) NIA OR NIA 

TOTAL TOTAL 
ADD'T FEE OR ADD'T FEE

(Column 1) (Column 2) (Column 3) OR 

CLAIMS HIGHEST ADDI· ADDI-
REMAINING NUMBER PRESENT 

AFTER PREVIOUSLY EXTRA RATE($) TIONAL RATE($) TIONAL 
I- AMENDMENT PAID FOR FEE($) FEE($) 
z 
w Total OR 
::::i: . Minus .. = X = X = 

(37 CFR 1.16(i)) 
z Independent 
w . Minus ... = X = X = 

::::i: (37 CFR 1.16(h)) OR 
< Application Size Fee (37 CFR 1.16(s)) 

FIRST PRESENTATION OF MULTIPLE DEPEN�ENT CLAIM (37 CFR 1.16(j)) NIA OR NIA 

TOTAL TOTAL 
ADD'T FEE OR ADD'T FEE

• If the entry in column 1 is less than the entry in column 2, write ·o· in column 3.
.. If the 'Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter ·20· . 
... If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter '3" . 

1 ne "HIgnest Number l-'revIous Iy l-'8Hl t-or" ( I otal or 1ne1epene1entJ Is tne nIgnest number tounel In tne appropriate box In column 1. 
This collection of 1nformat1on Is required by 37 CFR 1. 16. The 1nformat1on 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 al'\d 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 va ry 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. Patel'\! 

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, ca/11-800-PTO-9199 and select option 2. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION 

NUMBER 

12/825,836 

20457 

FILING or 

37l(c)DATE 

06/29/2010 

GRPART 

UNIT 

2878 

FIL FEE REC'D 

1090 

ANTONELLI, TERRY, STOUT & KRAUS, LLP 

1300 NORTH SEVENTEENTH STREET 
SUITE 1800 

ARLINGTON, VA 22209-3873 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 

Adiliess. COMMISSIO'JER FOR PATENTS 
PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY.DOCKET.NO 

520.47611CX2 

TOT CLAIMS IND CLAIMS 

6 1 

CONFIRMATION NO. 2374 

FILING RECEIPT 

1 11111111 1111 1111 lllll ll]�!l]!�l!�l!�l!�Hi�Hll lllll 11111 11111 1111 1111

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 (POX) 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 US PTO 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-HAL T (1-866-999-4158). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

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 
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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). 
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$:9<:7t*l� �i�l®00$:9<:7t*liJtAtt--t G1:\'Liiltc;J3�t G miiB��OJ$*-l� �*o-+-1ffipg tc 
;J31t \ -c, miiBBzJltt � 5 -OJ BzttOO n\ 6 miiB�� OJ J:.fi#atc Att--t G �I OJ��OJ filefflt � L 
1 , miiB&tt � 7 -0) &Moon\ 6 miiB��O) Tfi#otCAJltt--t GYC*I.OJ��O)Ii[efflt � L 2, 

miiB��-c:OJ!®OOOJ J:.fi#on\ 6 Tfi#o¼ -c:OJfileWt� D v, miiB!®00$:9<:�l� miiB��O) 
$*1� O))JX9"&� 0 s � l,f.= � �- {XOJ:a;��k9G J: 'J tCMJJX�:h-CPG 2: � �t�� 
� 9 G ��!fil�ff<*7F�iifo 
I Ll-L2 l<L 2*s i n0 s*Dv 
rni*1Jr 1 J 
iw<KJJl 1 ,ci�O)��!fil�ft*7F�iiltc;J3P-C, miiB��7e$_:::i..:::=. '1/ I-- �f$})JX9 G miiB 

v Y A'g$0JflJ�7t,dJJ:JcJ!'iciil � :ht.=mliB�if<*7F*-=t'-OJ*7F00$:9i?=OJ$*1�, mliB v Y ;;( 
g$OJ7t$*OJ7t,mtcxt L, -C ftJl�t G 2: � �t�� � 9 Gt��!fil�1**7F�iilo 

rni*1Jr s J 
miiBiw<KJJl 1 ,ciB�OJ��!fil�fi*7F�iiltc;J3P-C, miiB��7e$_:::i..:::=. '1/ I-- �f$})JX9 G 

mliB v Y A't$fi, l§!itt�/J:OOMlk�if--t GfrOJ/'\ r;-�if--t G��OJFtl:!tfr v Y A-�*o 

fillJJ v Y ;;(t$�, mliBl§!i;;lpJ-;f�OJ 13 EEIHEffiJOJMtk�if--t G��OJ v ✓ A-�*D'�JJ v Y
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,::Z:t:'f � � fJm ;{. -C It\ G 2: � � tiWt � 9 G ��2fJ�ffl*7F�iifo 

rnw:s1<1Jr 9 ] 
gw:sJ<JJr s t;: g� 0) ��2r1 �1fl*7F� iii t;: :l3 p -c, ffilgc�� :Ye$ .::i.-===- '1/ 1-- 0) um oo * :k::Yc�t 

n1ffilgc��t;:[ti)tJ\ ') ��J:J;::l3it .:5, ffilgc v ✓ ;;(t:'fO)��oon\ I?> ffilgcJxtt � 5--Jxttoo 

t;:�0 � 1:0)��tJ\ ffilgc v ✓ ;;(t:'fO)JWgcffi!JJ v ✓ A't:'f0)�,�li1e'4t0) s firx.iJ:-t-:tiiJJ:. 

1:;lb0-:: � �tiW!�90��2f!�ffl*7F�iilo 

rnw:s1<1Jr 1 o ] 
ffilgcgw:sJ<JJr s t;:gc�0)��2r1�1**7F�iift;::l31t \-c, ffilgct�JJ v ✓ A't:'fiJ:, J�J;:, l§J!i 

xt�/J:OOjf;lk:�if9 0 � 0)/'\ ry-�if9 0ftetff v:,,,, A-�� Iv 1: :l3 'J, 7J\"'J, ffilgcf�h v:,,,, 

;:z:iiiJ:, ffilgcffi!JJ v ✓ ;:z:iit;:Jt L, -c, :Yc-'EhJJ[ti] ,;:nt11oJ1H�i;: tJ: '-:::> -c" \0-:: � �tiwr � 9 0 

��2fJ�ffl*7F�iifo 

rnw:s1<1Jr 1 1 ] 

ffilgcgw:sJ<JJ[ 8 t;:gc�O)��lfil�ffl*7F�iif�;:;l3P-C, �t;:, ffilgc�JJ v Y A't:'f�YC-'Rlh 

ran;:nf1J9 0*��-0m;tf:::.-:: � �tiWt� 9 0��2f!�ffl*7F�iilo 

rnw:s1<1Jr 1 2 ] 
ffilgcgw:sJ<JJr 1 1 t;:g�0)��2r1�1**7F�iif,;::l3P-c, ffilgct�JJ v ✓ A-iin111*�rJ:, 

�it�iif O)�{f�tJ\ /?>�1ttiJFi�� /J: '-:::> -C It \0 2: � �tiW! � 9 0t��lfil�fl*7F�iilo 

rnw:s1<1Jr 1 3 ] 
gw:sJ<JJr s t;:g�O)��lfil�ffl*7F�iilt;::l3P-c, ffilgc��:Yc$.::i.-===- '1/ 1-- fJ:, �,;:, ffilgc 

l§J!i�Fxt� 0) 8 00 RM� 5--tJ\ G 0) Jxtt:Yc � Jx!ft9 0 f 00 � 5--� fJm ;t -c 1t \ 0 -:: � � tiWt 

� 9 0 ��2fJ�ffl*7F�iifo 

rnw:s1<1Jr 1 4 ] 
gw:sJ<JJ[ 1 t;:g�O)��lfil�ffl*7F�iift;:;l3P-C, �t;:, �it�iif O)g"{:f�OOt;:�j:, �it 

�iiltJ\ G 0) llitt:YcO)Jltfri§ &���9 0 f:::. l'1) 0)1Jliif�l'J)�;j'l§�fJm;t -C 1t \ 0-:: � �tiW! � 9 
0 ��2fJ�ffl*7F�iifo 

rnw:s1<1Jr 1 s ] 
�ffl*7F�t=ft;:�tf L, -Cr!ic!iil � ;ti, 7J\"'J, ��O)��ffl v YA-�� Iv 1:l'lfflt� :h.:5 v Y 

A't$�, ffilgc v:,,,, ,::Z:t:'ftJ\ G O)tlj!ft:Yc� Jx!ftl,-Cffilgc}��J:.t;:ftJff4 l,-C��9 0RM � 5' 
-� � fJm ;t f:::. �� :Ye$ .::z. .::=. '>' f-- 1: db '-:::> -c,

ffilgcJxtt� 7-0)tj:l,t\tJ\Gffilgc���1:0)Ji1e'4l CL p) i;:J-f90�it��O)xt1§-tj
$ (Lo) � O)lfflO)Jt (Lo/ L p) tJ1

, j,·/J: < � � 2 J,JJ:.1:db.:5 2: � �tiW!� 9 0�� 

:Ye$ .::z. .::=. '1/ f-- 0 

rnw:s1<1Jr 1 6 ] 
�fi*7F�t=f �, � it�1l*7F*-=f t;: *7F � :tit::. �1fl �tlt:=k L, -c�� t;: ��9 0 �� 

:Yc$.::z..::=. '>' f-- � �fJm;t t::.��lfil�1l*7F�iil1:;lb '-:::> -c, ffilgc��:Yc$.::z..::=. '>' f-- � L, -Cffilgc 

gw:sJ<JJ[ 1 5 t;:g� L, f:::.��:Yc$.::z..::=. '1/ f-- � ffl1t \f::_ 2: � �tiWt � 9 0��2f!�1i*7F�iilo 
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(�,m: :g] BJUffi� 
(��®:g�]����1**�����®fc�®��*$�.::::..o/� 
(t�f(lr:nJrJ 

(0001] 
2js:�BJ:]tt, �fi*�*-=f®liIDfi�tJt::kL,-C :;t,. 7 9 -✓-/J:. ��®:lfi�J:.tc��l,,-Clifilfi* 

��fr-5����11*���- 4itc, 70✓ �ifi��®�1t*���tc:J@L,fc����ft 
*���- �tcti, �®t-=:�®��*$�.::::..o/ �,c�90o

(��f>tf(lr]
(0002]

�fi*�*-=f®lifil1* �, ��® v ✓ ';7:..'-/r• 61'1Jvt� tio��*$�.::::.. ''/ � �-fr L, -C :;t,. 7 9
-✓ CW�) J:. tc tlt::k 1..,, -c ��9 o -JJ 7 -�fl*��� tc :f3 l \ -c r:t, :;i,. !7 9 -✓ J:. '"1: .1E
:n-/J:.::k� � ®tlt::k�fi �, ffi:7/--/J:. < f�o � � n1�3ft� tioo � ti�*I!9 o tc �- 1Y(J;ttf
Tic®4ii-'f:::tlfiR 1 r-..., 2 tcic��ti-CPo J: -5 tc, ��umm���*®*ll!tcxiL,-C�rni:n
[oHC 1/ 7 � 9 o � :ttic, �r'i � ��*®*ll!tcxi L, -C ffl;E®� &1t1Ht-CJ!'ic� � titctt11□*
$*� � fflt, \-C, �ft� :;i,. !7 9 -✓icJ-;fL,-Cf4�:nftiltcW:::k�9 o����Xf'i*$*
n1Htc� b ti-c Poo -/J:.;t3, � � '"<: g 7 f-t1J□*$* C7 7 :,t-jJ /v:::Z / /'\- ?') � !'i, �
�1*®::k� � ���9 offffl �1f9 0*$*'"1:db �, :;i,. !7 9 -✓,ct-f9 or4�:nftiln\ 6 ®
:lfi�tc# -5 ��,fi®ffi�tfulE • fil;wxL, -c *:nM®��ft�f�o tc�® B ®'"1:dboo

(0003] 
¼tc, J:.�c®v✓A- C:®3il'&¥'--J'c$*-=f) tcft;t-C��®JYJtHl (JyJrf**$*-=f) �ffl 

i \, �fi*�*-=f®umft � :;i,. !7 9 -✓ CW�) J:.tct!t::k L, -c��9 o JyJft�it.a1**$* 
t'i, 1YIJ ;t tf Tic ®4iff XlfiR 3 tc J: -::J -c, Htc, � 6 ti -c i \ o o 

(0004] 
(4iff)(jfjj{ 1 ] 4ilffi¥ 5 -1 3 4 2 1 3 �0ffl 
(�ff)(jfjj{2]�1ffi2000-162544�0ffl 
(4ii-'f:::tlfiR 3] 4ilffi 2 0 0 4 -1 5 7 5 6 0 �0ffl 

(�Bf.I ®!ffi�] 
(�Bf.I n1fW� L, J: 7 � 9 o �f�] 

(0005] 
HPt>, �ft� :;i,. !7 9 -✓tcJ11..,, -cr4�:nftiln\ 6��9 o �, ���fttcr:t, r1r�;, "Ei'M 

ffi:7/-n11::. t ,Q O � ti �iW)�9 ,Q tc � tc, J:.ictii-'f:::tlfiR 1 ,cic�®��*$�.::::.. o/ � '"1:f'i, 
:;i,. !7 9 - ✓iutcJ!'ic� � titctt11□*$* C77 :,t--JJ }v:::Z ✓ /'\-?7) �ffi{,, � it-C "Ei'Mffi:7/
trll x. o t'lrot � 1..,, -c Po O 1..,, n\ 1..,, tJ:. n1 6, n\n\ o 1fmi,t,tt1Jo*$* � t'lrot9 o v ✓ _::i:i:t, 1-g:* 
n1fil;i\t-=�$�1tn1m•'"<:db �, �®t-=�- &:,�-/J:.fr'r*®��ft�f�o tc�ic,:t, w�� 

�n\ b A 7 9 -✓¼ '"1:®fi!e'4ftn1::k� < -/J:. -::J -c L, ¼ t,\, ¼ tc, ��umm � ��*� ®FJ.l®fi!e 
'4lB::k� < -/J:.-::J -c 1..,, ¼ P, �®t-=�- ��:@�n1::k� < C4itc, *$�.::::..,'/ � ®*lll:nftil 
®* �) -/J:.-::J -CL,¼ -5 � P -5 Ft1,�/�n1db 00 1Jo;t -C, J:.�L, tcffi{,,tt1J□*$*�l'lnx9 o 
v ✓A,� 1..,, -c,:t, □f£®::k� tJ:.tt11□*$*n1&:,�� -/J:.o n1

, �ti,c#-::J -c, if£�*$�.:::. 
''/ � ® :::z :;t,. � J:.Jt!.® J]{f2.J � -/J:. -::J -C L, ¼ 7 � � tc B -/J:. o o 

(0006] 
¼ tc, J:.ictii-'f:::tlfiR2 ,cic�®��*$�.::::.. ''/ � tc;t3P-C B, J:.ic4ii-'f:::tlfiR 1 � [o];;f-�L 

fr'r*n1i&Ptc �,ca;� 1tn1m:@'"1:db �, n\-J, f:A!ffl9 o v ✓ A-��5JLJtcffi{,, � it 0&:,�n1

db o tc �- � ®�mn1• 1..,, <, 1Jo;t -c, �f'i � □ 1£®::k� -/J:.tt11□*$*n1&:,� � -/J:. �, if£ 
�*$�.::::.. ''/ � ® :::Z :;t,. � J:.Jt!.® J]{f2.J � -/J:.-::J -CL,¼ 7 o 

(0007] 
� :n, 1:.ictiitxlfiR 3 ,c ic�® JyJft�it.a1**$*,c :t3 i \ -c ,:t, vt*®:®3il'&W ®*611*$ 

* Cv✓,::Z:*) tcn;;t-CRJM*$* CIRtt•) �l!Jffl90��,cJ:�, *611*$*®*�
1t�tf!J ;tJi-::> ¼Ufil� 1t� CK! QB®'"<: db ,Q O L, n\ L, -/J:.n1 b' Jxtt•'"<: ®*®ffi,t, Cffiftil) _=.
n1::k� -/J:. � � n\ b, 4itc, ��pg tc;t3P-C' �®fflr4� &B��-c��®Jxtt•� lEElt-/J:.
w�tcJ!'ic�9 o � � n1:@L, <, ¼ tc, �11Jtc J:-::J -c B��tcJxtt.®1tJ!J4�&�n1�1tL,

Petitioner Ex 1002 108



---c L, ¼ 'J -:: � 7J" I?:>, --? i-t 1J, -t-O)fJmmntt.il5b---c• L, ",. � ",. 'J rtct,�J�nt� '? tc. 0 

[0008] 

-t-s:: '"f, *�BJ:j'"ff"i, J::.icvt*tzirre:i3lt6Ftct,�,�re�,7J., �jjl0)::>7t-%iJt:::k� < T6 S::
� tJ: < ¼fl! 1t�iiJtil§� T 0 � �,e, ,t-O)fJmm t> ttn��� /J:f¾:�!'111:9c1l*��iil �, ,t-0) 
tc i5b O)f¾'.� 7e$-1.::::.. '>' I-- � � t::lH� T 6 s:: � � -t-0) El � � T 6 o JW t>, □ f.¥:0):::k � /J: M1J□YG 
$*�&.-� � T 0 s:: � /J: <, n"-:>, Ei%iR,7J.iJt� t:--r\ f¾:�M*��iil § 1t�, J: IJ ::r :1/ 
,1'{!7 I-- IJ:::>7!--%�$ � T Q O)reM-�/J:txir�f¥1ttT Q-:: ��El�� T Go

[il��M�T 0 tcisbO)*�] 
[0009] 

*�BJ:j re J: :hfJ:, 1:.icO) El� ��T 0 tc. isb, ¼ 9, 11:9cfl*�*T �, �itll:9c1l*�*
-=r,e*� � :htcll9c1fl �tlt:::k L, ---Cf¾:'!Rfflref¾:�T 0f¾:�7e$-1.::::.. '>' I-- � �f,m;t tcf¾'.�!'1119c1fl 
*��iil'"f � '? ---c, m1icf¾:�7e$-1.::::.. ,;, I-- f"i, m1icll:9c1l*�*rre�ffl L, ---Cl!liciil � ti, n"
-::>, -�O)f¾'.�m v :1/ ��13" Iv '"ft$Jrot� ;h6 v :1/ ;;(t$ � ; miic v :1/ ;;(t$'/J'>. I?:> 0) :±:MYG� &
ML, ---cm1icf¾:2RffiJ::.re1tJ[f4 L, ---Cf¾:�T 0&M � 5-� �f,m;t ---C :13 IJ, mJic v :1/ A't$f"i, ml
icll:9c1l*�*T � miic&M � 7-0)fYHel!liciil � ;h, l!!I!i;;Ft1�0) § El3aiJtffi0)%tk�1fT 0
-�O) v :1/ ,A'�f,m;t ---C :13 IJ, 7J"-:J, miic v :1/ A't$'/J'>. I?:> 0):±:MYG�&MT 6 miic&M � 7-
f"i, ,t-0)-fiBiJt&MJJftiJ,e 8%tk0)1!!Jfi;;FM�O) 8 OO&M � 5-'"f � 0f¾:�!'111:9cft*��
jjfiJtf¥{:tt � :hGo

[0 0 1 0] 
¼fc, 2js:�BJ:j�f"i, mJicO)f¾'.�fil[ll:9c1fl*��iifre:i3P---C, m]gcf¾:�7e$-1.::::..,y t' �:f$}/Vt 

T0ml��JJv:1/�M�fflrotT01!!1E;;Mi�O)§El3aiJtffi0)%tk�1fT0•�0)v:1/�0)
fiBf"i, miicf¾:'!Rffi 0) T}tffijfiBre AMT 0 7C$liJt3m3il'IIT 0 fiBnO) aiJ$ �, m]gcf¾:'!Rffi 0) J::.}tffijfiB 
re AMT 0YC¥liJt3m3il'IIT 01½BnO)aiJ$iJt�tJ: 0 J:? reMrotT 0 s:: � iJty:f¼ L, <, JZf"i, ml 
icf¾:�7e$-1.::::.. o/ I-- �t$JrotT Q miic{lJJ V ✓ A't$f"i, miic;;FM� V ✓ ,A'O)ft!!.re, �-IJ: < � 
i;--:;, O)l!!J!i

t

;f�O)f;j([ffi v :1/ A,�, �"/J: < � i;--:;, O)l!!J!it1�0);;Ff:J<00 v :1/ A-�13"D' S:: �

iJty:f¼ l,,Po :@tPf"i, m]gcf¾:�7e$-1.::::..,y I-- �t$JrotT6mJgc800&M� 7-�J:, m]gcf¾:� 
[ffiO) T}tffijfiBreAMT 0YC$l� &MT 01½BnO)aiJ$iJt, mJgc7-!7 lJ -:1/0) J::.}tffij,eAMT 0YC 
*'� &MT 61½5nO)ffB$J: IJ i>:::k� < %rot� :h---C P6 s:: � iJty:f ¼ L, Po

[ 0 0 1 1] 

�re, 2js:�BJ:j�f"i, m]gcO)f¾'.�fil[ll:9cft*��jjlte:}3P---C, mJicf¾:�7e$-1.::::.. '>' t' �:f'lrot 
T 6 miic8 OORM � 7-f"i, miic7- !7 lJ -:1/0) T}tffijreAMT GYCt-l�JxMT 6ii5niJt,t-O) 
&MJJftiJ re xi L, 8 0)%ll<: � � L,, m]gc7- !7 lJ - :1/ 0) J::.}tffij ,e AMT 0 76�l � RMT 01'½BniJt 
-t-O)JxMJJftiJtel!!JO)Mtk��T-:: � ntM-¼ L, <, xf-t, miicf¾:�7e$-1.::::.. ,y r- '"ff-t, @oo 
*�**' � � it@OO q:i �7C¥liJtAMT 0 tLiilre :13 lt 0 miicf¾:'!Rffi 0)$tl � � 13"D-�00 pg re
:13" ,.---c, miicRM � 5-0) RMtffin" I?:> miicf¾'.'!RffiO) J::.}tffij,eAMT 076�lO)��O)fi!elfl� L
1, miic&M� 7-0)&MtffiiJ"bffilgcf¾'.'!RffiO)T}tffijreAMT0�-lO)��O)fi!elfl� L 2,
miict�'!Rffi�O)@tffiO) J::.}tffijn,. G T}tffij¼ '"f O)fi!elfl� D v, miic@tffiq:t�¥t � miicf¾'.'!RffiO)
$¥l � 0) rotTfll & � e s � L, tc. � �, lR O)� � � JE. T 0 J: ? re %rot� ti ---c P 0 -:: � iJtM-¼
L, Po

I Ll-L2 l<L 2*s i n0 s*Dv 
¼ fc., 2js:�BJ:j�f"i, m]gcO)f¾'.�fil[ll:9c1fl*��jjl,e:}3P---C, mJicf¾:�7e$-1.::::.. '>' t' �:f'lrot 

T Q miic V ✓ A't$0)fl.f:£7e'1hJ::.,el!liciil � ;hfc.m]gcll:9c1fl*�*TO)*�OOq:i�O)$t-l�' ml 
ic v :1/ A't$0)7e$*0)7e'10,exiL, ---C ftJ[lt 6 S:: � iJty:f¼ L, Po

[0 0 1 2] 
¼ fc, 2js:�BJ:j�f"i, m]gcO)f¾'.�fil[ll:9cft*��jjlte:}3P---C, mJicf¾:�7e$-1.::::.. '>' t' �:f'lrot 

T 6 m]gc v :1/ A't$f"i, l!!I!ixi�/J:00%tk�1fT 6}EO)/'{ r;,-�1fT 0-�0)JilifJf v :1/ A-� 
13"D'mlJJ v :1/ A't$ �, m]gcl!!JE;;Fxi�O) § El3aiJtffi0)%tf<:�1fT 0-�0) v :1/ A'�f5D-1�JJ 
v :1/ A't$ � �f,m;t ---C P6 s:: � iJty:f ¼ L, <, �,e f"i, m1icf¾:�7e$-1.::::.. '1/ I-- O)[®[ffiq:t�76�l 
ntmiicf¾:'!Rffl,eftiJn"? ��J::.re:13�t 0, miic v ✓ �t$0)��1ffin" I?:> miicRM � 5-RMOO 
,e�6 ¼ '"f O)�*iJt, m]gc v :1/ A't$0)mJicmJJJ v :1/ A't$0)�,�fi!elfl0) 51iIJZf"i-t-:htLJ::. 
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'""f ;!b G 2: � iJty:f¼ L, Po �PfJ:, JrtJic13tJJ V ✓ �t$fJ:, �tc, @J!ixiff/J:1Ii'Hfitf<:��9 G 
� 0)/'\ r;J-��9 GFa!t!r v ✓:/,.'��Iv '""f i:> �, 7J�"J, miic13t:n v ✓ �t$fJ:, miicmi:n v ✓ 
:/..'t$tcJ-;fl,---C, 7e'8IJJftiJtCf$f1JaJi'JmctJ:-:::>---CPG 2: � iJty:f¼ L, P0

(0 0 1 3) 
�tc, *¥£BJJ'""ffJ:, mrnc0>�2rfil!��*��i:iftci:,P---C, �tc, JrtJic13tJJV✓�tct�7C 

'81nftiJtcm1J9 G*��fimx.G 2: � iJty:f¼ L, <, XJJ:, Jrt1ic13t:n v ✓ :/..'t$f$11J*�fJ:, � 
iJ<�i:il 0>:Y'l--"i'i�n� /:) t�ftaJ !'it� tJ: -::J ---c p G -:: � nt-W-¼ L, p O �p rJ:, miic�2r*$.::i.::::. o/ t-
fj:, �tc, Jrt1ic@J!i�Fxiff0> 8 OOJxtt � 7-iJ� /:) 0> BzM*� Jxt-f9 Gfffi:J � 7 -�fimx. ---c 
PG-:: � iJty:f¼ L, <, XfJ:, miic0>�2rfil!�1t*��rnrtc.i3P---C, �tc, �iJ<�i:ifO>g{is: 
�ffi]tCfJ:, �iJ<�i:iliJ� I:) 0> :±lt-i"YCO>Jltfrft! &���9 G tc &90>n[i:if�&9�l-�fimx. ---C PG 
2: � iJty:f ¼ L, Po

(0014) 

¼ tc, *¥£emc J:tit:f, -?fJ: � J:.�0> El stJ ��9 G tc &9, �1t*�*-=t-tc�* L, -etc 

i:il�ti, 7J�"J, ��0)�2rffl V✓A-��lv'""fliJJX�tiG V✓A't$�, miicv✓:/..'t$iJ�l:)O) 
:±lM*� Jxtt L, ---cmJic��J:.tcftJif4 L, ---C�2r9 G Jxtt � 7 -� �fimx. kt�2r*$.::i.::::. '>' 
t--'""f ;lb-::> ---c, miicJxtt � 7 -0) ${,,n� /:) miic��¼ '""f 0>fi!et1 c L p) tcJ-f9 G �iJ<�2r 

00 0>xift! '1'$ ( L o) � O> 00 O> 1t ( L o / L p) iJ\ :;!,"/J: < � 'ti 2 J,,_1J:. '""f ;lb G �2r7e$.::i 
,::::. '1/ f' iJtf�* � ti G 0

(0 0 1 5J 
-z-L, ---C, *¥£BJJ '""f tJ:, ��*�*-=f � , � iJ<��*�*-=f tc *� � ti tc �1t � tlt::k L, ---C 

��,c�2r9 G�2r7e$.::i.::::. '1/ I-- � �fimx. tc�2rfil!�1t*��i:if'""f ;!b-:::> ---c, ffi)�c�2r7C 
$.::i.::::. o/ f' � L, ---CmJictcic� L, fc�2r7e$.::i.::::. '1/ f' � ffl Pfc�2rfil!�ft*��i:ifiJtf�1tt � 
tiGo 

(¥€.BJJ 0>�1J*J 
(0016) 

J,,_1J:.0>*¥£emc J:tit:f, □ 1=f0>::k� IJ:M1J□YC$*�&.,� � 9 G-:: � tJ: <, �ft!ft!1t� iiJ 
!'it� 9 G � �tc, �� (;7., ,!7 lJ -✓) ¼ '""fO>wi:ifiJt3(� L, ---c l).ffi<ij.-?LIX���lj,�tc=tr!J 
X.G-:: � iJtiiJi'Jt'""f;!b �, 'li.i'itiJt�y:f'""f, iJ�"J, fJ!f!J'""f�Plm*tc 'tl�titc1�2rlf'1�1t*� 
�i:il�i:il��:Si9 G 2: � �iiJ!'it� 9 G � v\ 7 �titc�11*�¥fiti9 Go

(¥€.BJJ ��nl[9 G fc &9 O)��O>�@J 
(0017) 

t.1T, *¥£BJ=J0>�nt[�@tc"J v \---c, �M0>!XIOO�$Yij_ L, IJ:iJt I:) if�tc�BJJ9 G 0
¼ i'\ �M0>!XI 1 fJ:, *¥£Bfl0>��nt[0>�@tc tJ: G�2rfil!�ft*��i:i10>:@ffl'/iJrot�� 

9t4tJi!Xl'""f;!bGo Hn-t, 2:0>!Xltci:>P---C, �2rfil!��*��rnr 1 0 0 �liPX9G��jfil!O) 
g[ ff 1 1 0 O> �"i'i�tc fj:, f§U x. r:f, 51--"i'i�O) /'\- '} j-Jl,< ::I ✓ l:::' ::z. - ?' iJ� I:) AJJ � tiG tmi1tXfJ: 
�1t �*�9 G imi1t*�*-=f 1 �, rmW'f&0> El� ��9 G 7 ✓ :t/J: �· 0>7e� 8 � �fim 
x. ---Ci:>�, �,c, -z-O>limtc "J v \---c tj:J,_1 Ttc if¾:IHtc �BJ:]9 G iJt, �iJ(YC� 8 iJ� I:) yij_t-j" � ti 
---C tmi1t*�*-=f 1 '""f3€�� titcYG�tlt::k L, ---c yij_t-f9 G tc &9 0>�2r7e$.::i.::::. '>' I-- iJtf��� ti 
---C PGo -Z- l,---C, 2: 0>�2rfil!�ft*��i:if���'""f-f9!Jfi9 G��- �iJ<�2r7e$.::i.::::. o/ f' 
iJ� I:) :±lt-f L, fc7efJ:, !XltC9dfJ'""f�9 J: 7 tc, -z-O>g{is: 1 1 O OJ�:nftiJ (!Xl'""ftJ:, �*nftiJ 
) tcxiftiJL,---Cwi:if9G"i'i�&0>!fffiJ-?$-'- t--tf<:0>;:i.,7 lJ-✓�- Fir�- ;;i.,7 9-✓sJ:.tc� 
2r�tiG 2: � �1J:Go

(0018) 

t( tc, �M 0> !XI 2 0> !mffi!XI � $ yij_ L, tJ: iJt 6, J:.ic�2rfil!��*��i:il � tlrot9 G �2r * 
$.::i.::::. o/ f-- 0>£*st)/J:7e�irottc"JP---C�BJ:]9 Go /J:i:,, 2: O>!XI 2 O>OOfffi]fJ:, J:.ic!XI 1 0) 
1:1T:nftiJ (!XIO> St!£� 0>9dfJ �$¥ij_) iJ� 6Jitclm00�� L, ---Ci:>�, -:: 0>1Xl 2 tc� L, tc X Y 
z rni3'.t��* (!XI$ tc*EP'""f�9) tci:> �t G Y z !mOOtc:;tB �9 Go

(0 0 1 9) 
-:: 0>1Xl 2 tc B�9 J: 7 tc, *¥£Bf] tc tJ: G�2r7e$.::i.::::. '>' I-- fJ:, *� 8 iJ� 6 0>7e� AM L, 

---C Fir� 0> �1t � tt :±l 9 G tmi ft*�*-=f 1 � 7 lJ :/,.' P. 1 0 , JrtJ:n v ✓ :/..'t$ 2 � 13t:n v ✓ :/..'t$ 
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3 � ��<fr 2 �O) v Y �t$7,).,. Gtlrot� ft0� ( v Y _:;() 76$*, -t-L, "C, §!:rixt�-c:� 
P CIW't, :;p§!:rixt�) 0) § EE1833tffiIDik:O)Jxtttffi�ifT 0JYJtHl CtJT, § EE18331ffi � :1-
� § ? ) 4 ��<fr Jxtt76$* � ,e J:-:::> --cttrot � ft0 0

(0020) 
2: 2: -c:r'i, J:.gcuffifl*�*r 1 � L, --c, f§IJ;tf'!, *�/"*Jvten*� ft0�:iil'!Jfill0) ti 0) 

��ffl L, t-::1,tl �� L, "C P 0 7,Ji, :2js:�BJ=}-C:f'i, 2: tire �NG 9, f§IJ ;t f'!, CRT 0) J: ? � § � 
7CffYO) BO)"<: BJ: Po � t.::, J:.gcuffifl*�*T 1 � L, "C, f,tl;tf'!J:.JZttL, t.::*�/'\*Jv� �· 
O)�:iil'hfflJO) ti O)��fflT 0�1i"ter'i, *�/"*Jv�YijJftT 076� 8 � � 0 :1 Y:/7,Jt&_,� �
�00 �t.::, �it*�/"*Jv� l,"C, pJfg;, 3:tJi:itO)J: 7 re, R, G, BO)��O)Ufilfl�
1rrotT 015::ft.-c: ti J: <, ,t-0)�15"te r'i, ��1rrotffl 0) :19 ;;(L�l,lt£,� � � 0 o L, 7,).,. L, �
7,Jt G, 2: ft G *�/"*JvO)if*HI-? 2: ti� YijJftT 076� 8 � � 0 7:,,, :1�te � v \ "C f'i, �te
�BJ=JT Q 2: � � L,, 2: 2: -C:f'irn[.:ffllfJ ,e 1111* L, �pt.:: <'b, -t-O)[Kl�fJ:'gJ� L, L P0 0 � 15,
C RT 0) J: 7 � § �2!!! 0) B 0) '<: f'i, J:.gc76� 8 � &,,� � L, � P 2: � f'iBJ=} G 7,J.,. '<: � ◊ 'Jo

(0021) 
J,,jJ:. 0) J: 7 �fflrot te � 0 :2js:� BJ=} 0)�'-1¥ 76$ .::i,::::. '>' � -c: f 'i, J:.gcuffi �*�*r 1 7,).,. G :1 9 

�L 1 0 �-fr L, --Ctttl:l L, t.::76f'i, � 9, v YA'76$*�lin>tT 0 ffi]jj v Y ;;(t$ 2 te).Jrt� 
ft00 �:J3, f�te ti ,t-O)�*ffi��BJ=JT 0 7,Ji, 2: O)ffi]jj v Y �t$ 2 f'i, §!ix-;f��tffiIDik:� 
ifT 0, if0)/'\'7-lf;z�-tI_0)/'\'7-�ifT 0��0)ftetfr v Y A-��lv-c:ttn>t�ti--Cv\00

,t-O)f�, 2: O)ffi]jj v Y �t$ 2 7,).,. Gtttl:l L, t.::76f'i, :}'� < � ti �jjO)[ffi7,Jt§!i11�-C:�v \ ( 
§!i:;px-;f�O)) § EEl833ffiJO)IDik:�ifT Q�� (:2js:1,tl-c:r'i 2 i&) 0) v Y A-��<'bt-=��O) v
Y A,7,).,. Gtlrot� ft0�1i v Y A't$ 3 �:iffl:iil'&T 00 ,t-L, "C, 2: O)f�jj v Y A't$ 3 7,).,. Gtttl:l L, 
t.::76f'i, �te, §!ixi�-c:�P § EE18331ffiIDik:O)Jxtttffi�ifT 0Jxtt� CtJT, § EE18331ffi � 
7 -� g 7 ) 4 � �<fr Jxtt76$* -c:tlt::kJxtt � ft t.:: �- PfrJE 0) A :7 9 -Y 5 ( f§IJ ;t f'!, �� 
�O)!fffiJ-?$,'- �ik:O)A:7 9 -:,,,�) J:.te�2¥�ft0 2: � � �00

(0022) 
�:J3, **tft!IO)ID�-C:f'i, J:.gc[KI 2 7,).,. G ti BJ=} G 7,).,.� J: 7 te, vi:*t�ir (t�re, J:.JZttO)l� 

it::::z:� 1-? 2) 0) J: 7 re�l;uffitffi C*�*r) ��1;*0)76l1Jtext L, --c ½rn[.15ftilte 1/ 7 � 
1,,, �rer'i, t�*0)76l1Jrex1L---crJf5£0)i§ &ft1Ht--c ttiJD76$*�J!'iciilT 076$*� r'i� 
� !J , J:.gcuffifl*�*r 1 f'i, -t-O)*�uIDtffi 0) q:i :R:7,)t v :,,, A'76$*0) r'.Ul'76ll! J:.te 1:1'.iilT 
Q J: ? re J!'iciil � ft L V \ ,Q om 't, �lll76$* � IDrot L, L V \ ,Q) O VI:-:::> L, J:.gcuffifl*�* 
r 1 O)*�um oo 0) q:i :R:7,).,. G tl:l --c v ✓ � 76$*0) Att!li 0) q:i :R: �ii!-:::> --c A :7 u - ✓ s 1:. 0) um 
tffiq:t:R:fe [ti)7,J.,.? 76*l l 1 f'i, riff', v Y A'76$* (J:.gcffi115 v Y �t$ 2 � f�jj v Y A't$ 3 
��<fr) 0)76llJterJ-:::>L�D' (J,,JT, 2:ft� rumtffi$:1R:**lJ �P'J) O ,t-O)f�- 2:0)Ufil 
00 q:i :1R:76*l 1 1 r'i, J:.gcJxM76$* C § EEi 833 00 � :1 -��<fr) 0) § EEi 833 tffiIDik: � if T 0 Jx 
MOO 4 J:. 0) J� P 2 '<: Jxtt � ft f.:: f�- A :7 9 -Y 5 J:. 0) umtffi q:t:1R:O) J� P 5 te, A :7 9 -Y 0) 
**& 7 text L, "C T157,).,. Gf4<'b teAttT 00 2: O)j§ &� tJT, rf4<'b Atti§ &J � � L,, e 
s -c:*bT 2: � � T 00 2: 0) 2: � f'i, JW't, ffilgc v YA'76$*0)76llJteyJ-:::> ----C:im:iil'h L, t.::76 
*ll,Ji,A :7 9 -✓,ext L, --Cf4<'b teAtt L, L V .,.Q 2: � -c:, *fflf]te v:,,, A'76$*0)76l1Jl,li,A :7
9 -:,,,rextL---Cf4<'bte��t Gti--Cv\0 Cf4<'t>Att*� �0) 2: � ���T0 2: � � �00

(0023) 
� :J3, J:.JZtt 1,, t.:: J: 7 te, A :7 9 -:,,, iett 1,, --c 76*l �f4<'b teAttT 0 �, J:.gcuffifl*�* 

r 1 7,).,. G�'-1¥�tif-=-:R15IDO)IDtf<:7,JtEiIDte�0, pJfg;, EiIDffi��<'b, ,t-O)�te ti, 76lll 
tex-;f L, "C §!ix-;f�-c:� P 2: � te J: 0ti ,(7 0)-4X�7,Jt1.:_ t 0 2: � � � 0 7,Ji, L, 7,J.,. L, �7,)t G, :2js: 
�BJ=}-C:f'i, 2: ft G �miic v Y A'76$*�tinx:T Q�jj v Y A't$ 3 �, -t-L, "C, ffilgcJxtt76 
$*0)Jxt,ftffi�-c:�iET0BO)-C:�00 

(0024) 
t�ie, J:.gcuffifl*�*r 1 7,).,. G�'-1¥� ttt.::76*l�, miicJxM76$*�tlrotT 0JxM�4 

O)jxt,ftffi-c:tlt::kJxttL, --c A :7 9 -:,,, 5 J:.tef4<'bteAttT 0 2: � ie J:ttr'!, v:,,, �,e J: !J f� 
Gtt0760)iliffl{,,J;. Cilifflftili§) tettf1L-, J: !J::k��ffmH�,,_;;_ Cilifflftili§) 7,Jtf�Gtt, �t.::, -4X 
� ti 1.:. t. < P2: � 7,).,. G, �iif O)::k2!!!1t�:ffl);t, _§_ �- J.tuffij§ 1t�CK10 2: � 7,JitiJFi�� � 0 
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o !W iS, J:.icRUJJ v Y �ii 2 � tf<.JJ v Y �ii 3 �150 v Y ;;(7'c$* �, J:.� L, tc tit�t5z�r
c1��Hc, J:.�0)1�i-'f::st� 1 � 2) O)fl:iJ□7'c$* (7 7 ;t -n Jv::r Y /'\- :7) �1FmHY� it-C

E:1'%ffi <ij-:ffl} ;t G fflmt tc tt,1 L- -c, J: � □ f:£0) ,J, � a7'c$* � L--c ;f'/i}Jvt9 G 2: � iJtiiJ Fil�� a 
Go

[0025] 

� tc, J:.icJxti7'c$*�;t'/iJmt--t G Jxtt�4 0) Jxttffi'HCAti--t GYC�, J:.� L, tc J: 7 tc, 
Jmic v Y �7'c$*tc J: � ffi!E 0)7( � � � �tl1:* L, -C�JJt;f9 G 2: � 7J" t>, tiE*O) &ti�l: �t 
�tl1:*�M*�fflmt--t G fflm C 1§1J;t fJ:, J:.� L- tc1�i-'f::st� 3) tctt!1L--c i>, -z-O)fflYmiJt 
���a Go .IWiS, v Y _:;(7'c$*� Jxtt7'c$*� fj:ffl5JUtcfflYm L-, ,z-O)ff<_, �iifgffpg tc 
:f>lt \-C, 2: ti i:> 1mJ�O)'Ul.iif ��JE��9 Glffimt� --t G 2: � tc J: �, 1�,c, -=.JJiHcffi L, tc i> 
O)�aGo �tc, J:.icO)J: 7 tc, E:1'%ffi��1fli_j:£9Gfs::&:>O)fftJJvY_:;(gi3 �- JmicRUJJ
v Y _::;q�i 2 O)RLJJJ,ciciil--t Gltmt,c J:tiiJ:, 2: O)ff<.JJ v Y �ti 3 � RLJJJ v Y A'ti 2 � 0)00
O)oo�� ,J, � < L--ciciil--t G 2: � ntoJFil§� a G 2: � n"' i:>, �it��7C$.::i.::::. o/ 1--�t��--r
G�iil �:@{:flfHc ::r Y f\-!7 1--� 9 G 2: � iJt� �, 1�tc, ::7-. -!7 9 - Y 0) Tfi��O)i% � � ,J, �
< tl:l*G � P 7 Wffia�*iJt� i:> ti Go

[0026] 

2: 0) J: -5 ,c, § EBB:Bffi%tk:�1f--t G�:iil'fJWJO) v Y A'7'c$*�, § EBB:Bffi%tk:�1f--t GD( 
ti7'c$*� �fJidl-t5-;bi±"G 2: � tcJ:tifJ:, 1�tc, 70 Y f--��2:filO)�ft���iiltcffiL,tc 
�'Ei', 70 Y f--��W�5i < �3J<�tiGf.tl®ft!1t�, lrff�iJ"'--=>tt!11rJ��tc, n"'--=>, �iii 
:@ff� ,J, � < L-re ::r ✓ /'\-;7 1--a��w�1**��iil � L--c *It--t G 2: � ntoJFil§ � a G 0 

[0027] 

IXtc, �flO)[KI 3 Bz�CKl4 tcrJ:, J:.ic��W�{l*��iil�tffimt--t G��7'c$.::i.::::. '>' r-
0) v Y A'7'c$*Bz�&ti7'c$*�15o7'c$*rO)i$*ffiiJt�� ti-C PGo .IWiS, CK! 3 rJ:J:.ic
��7'c$.::i.::::.,;1 f--O)rr4m.CKI���- CKl4iJ:-z-O)½�JJftiJ!mtffi (CKl4 (a)) .&�-z-0)::tl<f"
JJftiJWftffi ([K14 (b) ) �-z-ti.::fti�L--CPGo

[0028] 

2:tii:>O)[Kltci>��tiG J: -5 ,c, vYA'7'c$*�fJ:, �{l*�*T 1 iJ"'t> 79 A'J;,.1 0 
�ft L, -C tl:ltt � ti G �1ifJ:, � 9, §!il1�%tk: � 1f9 G �� 0) v YA,� 15D-RLJJJ v YA, 
ii 2 tCAJJti� tiGo J:.� L, fc J: 'J ,c, RLJJJ V ✓ A-ii 2 fJ:, §fit-;f�O)f3jcffi] V ✓ � � :JFDJ<ffiJ 
v YA,� �15 Iv �PGo )ZfJ:, �{'tO)[KI 5 �[Kl 6 tc�9 J: 7 tc, RLJJJ v Y A'ti 2 � ff<.JJ v 
Y �ti 3 O)�tj=tfctJf � (iiJi-f � 7- 3 5 �iciil L, -C7'c*l� �ft! tctJf � (iiJl-fG;fffimt� L, -Ci> J: 

[0029] 

�tc, i!tJJvY�ii3 fJ:, j,---a < � i> 2--=>0)§EBB:BffivYA'tcJ: �;fffimt�ti-CPGo 2: 
ti i:> O)[Kl,c i> �--r J: -5 ,c, &tt�4 0) &MOO s 2 2 tc� i>JlIP § EB aiJOO v YA, 3 1 fJ:, -z-
0)7eO)JJt;f tl:lJJftiJ tc [!!Jfi�� ftiJ lt-C :l3 �, 7J""J, Jmic::7-. -!7 9 - Y 0) TllITiHCAti9 G 7Cff-liJt3m3il'h 
--r G fi�?t-0) aiJ$n\ Jmic::7-. -!7 9 - ✓ 0) J:.ftitntc Att--t G 7'c*lnt3m3il'h--t G fi�?t-0) aiJ.$ J: � i> * 
� < �IE� ti -c p G O .IW iS ' § EB aiJ 00 V ✓ A' � f J:, -z-0)7e 0) tt ti:\ JJ [ti] ,c [!!] fi� � [ti] � t-c � aiJ 
� ti -c i> �, lJ""J, ::7-. -!7 9 - Y 0) TftitutcJ,..JJt;t9 G 7CffliJt3m3il'h--t G fi�7tO)(iiJ_$iJt, Jmic::7-. -!7 
9 - Y 0) J:.ftitu,cAtt--t G7'c*liJt3m3il'h--t Gfi�?tO)aiJ.$ J: � i> *� P%tk:�1f--t G i> 0) � --r G 

[0030] 

�tc, ***%��fJ:, {XO)*,ft��fc9J:7tc;ttmt�ti-CPG0 .IWiS, J:.icO)[Kl2tc 
�--rimoo11g ici>1t -,.-c, -1:.ict®ffz*�*r 1 O)[®ffiTfiimn"' i:>tttl:l � ti-cRUJJ v ✓ �ii 2 0) A 
JJti!liO)tj=t:R:�m! �, ::7-.-!7 9 - Y 5 O)[®ffi]J:.fti@O),i�P 6 ,cJ,..JJt;t--t G7eff-l�7'cff-l 1 2 � 9 Go

2: 0)7'cffl 1 2 iJt§ EBB:Bffi � 7-4 �3m3il'h--t GJ�P 3 n"' i:> ::7-.-!7 9 - Y J:.O),i�P 6 tc � ��G 
YC�-:R� L 1 � 9 Go � tc, J:.ict®{i*�*T 1 O)[®ffi]J:.ftimn"' i:>tttl:l � ti-CRLJJJ v Y A'ti 
2 0) Attlli 0) $ :k: � im � , ::7-. -!7 9 - Y 5 0) I® 00 T ftitu 0) ,� P 4 tc Att--t G Yeffl � Yeffl 1 3 � 
9 Go 2: 0)7e*J 1 3 iJt§ EBB:Bffi � 7-4 �:im:iil'h--t G,�P 1 7J" t> ::7-.-!7 9 - Y J:.O),�p 4 tc � 
��GYC�-:R�L 2 �9Go -z-L,-C, J:.�L-tct!k�7'c$.::i.::::.'>' 1--�fJ:, J:.icL 1, L 2iJt 
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lR 0) 5:\ � iM JE. "t 0 J: 7 t;:: l-fflPX � tL --c v--0 o 

[0031] 
[½\ 1] 

I Ll-L2 l<L 2*sin0s*Dv 

[0032] 
1.§. l,,, 2: 2: --C, D v fj:rKJ 2 O)Wf00113---C 0) .7. :7 9 - ✓ J:. O)Ufil00 O)* � � --C � l'.) , § P�;z 

0 �, .7. :7 9 -Y J:. O)UfilOO J:.i'tffoO) J� P 6 iJ\ G uIDOOTi'tffoO) J� P 4 ¼ --c O)fileVI--C � 0 o ¼ t.:, 
e s f-;l:J:.gcf4isb Jdrtftl &--C � 0 o 

[0033] 
�11, RUicum1f<*7F*-=f 1 fJ:, -zO)*JFuffiOOO)q::i��RUic v ✓ :X�*0)7ellJJ:.t;::ul!I 

90 J: 7 t;::J!'ictil�ti--Cv\07J\ �PfJ:, �#O)rKJ 7 t;:: BJF9 J: 7 t;::, �i1*JFUfil000)$*1 
fj:RlJgc V ✓ ;X7e$*0)7e.,EIH;::t-;f L, --c ffliJ\t;::{tJHt--CJ!'ictil"t 0 2: �;!Ji�¼ L, P--C � 0 ') 0

[0034] 
IJ:i>, J:.gcO)rKJ2 �Jl0 �, Rl]:]£L,f.:J: 7 t;::, ,�P 3 iJ\G,�P 6 f;::!fJ0YC�ffi:fJ:, ,�P 

1 iJ\ G ,� P 4 t;::!fJ 0 �ffi: J: l; ti ffi: < IJ:-:::> --C v--0 o 2: tl,f-;l:, v Y _7:'�*iJ\ G Ji --C, .7. :7 
9 - Y J:.O){f<,�P 6 iJi{f<,�P 4 J: l'.) BJ&< t;::� 0 2: � ��� L, --C P00 -t 2: --C, .7. :7 9 -
Y J:.O){f<,�P 6 t;::t-;ffiG9 0!1o/J,� C*JFuIDOOJ:.O),�) iJiJ: D v Y ,7:'7e$*f;:::l[iP,�f;::, ¼ tc 
, {t,�P 4 f;::1-tfiG"t 0!1o/J,�iJiJ: D v Y _7:'7e$*iJ\ 61&P,�f;::�tl,tf, 1f<000){tJ{� �ffftiE--C 
� 00 -zO)fcisbf;::f-;l:, J:.gcrKJ 7 t;:: BJF"t J: 7 t;::, R1Jgcuffi1i*JF*-=f 1 O)*JFuffi00$�0)$ 
*l�:7 f--Jv�, .7. :7 9 - Y s 0)$*1� uffi00$�YC*l��D>3¥00113 f;:::Bv----c, v Y ,7:'7e$*
0)7efUJt;::t-;j"L, --C{miJ\t;::{tJHt 0 J: 'J t;::9 0 2: � iJiy:f¼ L, Po 't L, ""(, -zO)fl:Jif40)15ftiJfJ:, .A
:7 9 - ✓ 5 iJi{l[til"t 015ftiJ � &M15ftiJ � 9 0 2: � iJifr=f ¼ L, V \0

[0035] 
tJ: i>, YCllJt;::tt t,, --c 1tllv \ tc1i3¥00�1�0 0) t;::!lo/J3f00 �1t1Ht 015$fJ:� G tL --c v--0 iJi, * 

m gq tJ: * � � 0) um ft! --c f J:, w + oo 0) 1tJi � r;:: J: 0 ft oo i J:, :½:ll! t;:: tt t,, --c;; F ttfj tJ: �ID � 1:: t 
, §!iitfj!J:=t�� v Y _7:'--CfJ:ffftiEiJimJt--c�-:::> f.:o **1n!i%@--CfJ:, J:.gc0)�15 v Y ,7:'gf 
3 f;:::Bv----c, §fi;;FitfjO)§EBaiJOOvY,7:'3 1 �, �t;::f-;l:, �fJ:D §EBaiJtffivY,7:'3 2 � 
ffl P --C P 0 tc isb, ;;pi-tfj!J:ff<OO 0)�%t;::t-;ffiG9 0 2: � iJi--C � 0 o 2: O)fc isb, W3f00�1tJ{tt 
0 .:: � , "t tJ: ;b t> �1i*JF*-=f O)*JFOO �1tJi it 0 .:: � --c, i&lR O){f<OO 0) ffi � * � < t&�--c 
� 0 2: � 7J\ G' § EB aiJOOf;:: J: 0 l[�Ji1mIE �ffftM9 0 J:.--C5c1J*Efl--C � 0 0

[0036] 
£Rt;:, J:.gc L, f.::e-7e$�*0){/pffl t;::-::> P--C fJ:, RlJgc V ✓ ;X7e$*--CfJ:-t O)R1]15 V ✓ ,7:'gf 

2 ( v Y :X 2 1 ,___, 2 5) iJi, RlJgcuffifi*JF*-=f 1 O)*JFuffitffi� .7. :7 9 - Y 5 J:.t;::��9 0 
tcisbO)± v Y _7:'�fflPX t,, --Ci> D, §!ii-tfj!J:7e$*t;:::Btt 0£*EfJ/J:���1mIE"t 00 ¼ 
tc, RlJgc v Y ,7:'7e$*0)13t15 v Y ,7:'gf 3 ( v Y ,7:' 3 1 ,___, 3 4) f-;l:§!iitfj--C/J:P (§!i:JF 
1-tfj) § EBHEOOIDlk�tr"t 0 v Y _7:'--Cl-fflPX� tL --C v--00 �t;::, RlJgcJxt-f7e$*4 fJ:, §!i 
ttfj--CIJ: v--§ EBElEOOIDlk�tr"t 0 &ttOO--c;t-fflPX � tL0 t.: isb, ± � t,, --c, f4isb At-ft;: J: -::J --c 
1:: t 0��0)1mI£ �fr') 0 .:: 0) J: ') i;:, RUic&ttYC¥*� tJ:--t � 5-4 tJi3::. � L, --c EiIDffi 
�ffftiE L,, ffil.15, v Y ;X7e$*0)13t15 v Y _7:'*gf 3 iJi3=:. � L, --C ff<OO O)ffi,7j./J: �� O);;pi-;ffj!J: 
��O)fm_j_£ �1T ') fflPX � lJ: -::J --c V \ 0 0 

[0037] 
i11::. 0) J: ') t;:, *¥EBJ=l 0)*1n!IID@--c fJ:, RUic&ttYC¥*fj:§fittfj--c tJ: v \ g EB ElEOOIDik: 

�tr"t 0 1 �O)JxttOO ( � 5-) 4 --Cl-fflPX� ti, RlJgc v Y ;X7e$*0)13t15 v Y _7:'t:'t 3 fJ:, 
1ilifOO�r;::§!i;;FitfjtJ: § EBHEOOIDik:�tr"t 0 2 �O)�:iil'&WJ v Y _7:-� C&tt � 5-4 fljO) v
y,7:'3 1,,&�3 2) �lv--Cl-ffl)lx�tl,--CP00 !J:i>, 2:2:--C, §EBHE00�5-4fJ:, -zO)jx 
tt15ftiJ r;:: 8fi�� ftiJ it 0 J: 7 t;:: �HE� tL --c v--0 o -z t,, --c, § EB ElEOO � 5-4 0) .7. :7 9 -Y 0) 
Ti'tffot;::J\tt"t 0:YC*I� &tt"t 0fi�5tO)aiJ$fJ:, RlJgc.7. :7 9 - Y 0) J:.ftffor;::J\tt"t 0:YC*I� & 
tt--t 0fi�nO)aiJ$J: l'.) ti*�< �JI:� tt--cv--00 ¼ t.:, .A :7 u - YO)Tfloot;:J\tt--t 076�1 
� &tt--t 0fi�ntJi-zO) &tt15ftiJ r;::tt t,, 8IDik:� � t,,, �15, RUic.7. :7 u - ✓ 0) J:.ftffot;:J\tt 
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--r 6 :rtJl � &tt--r 6 ��?}tJt-z-OJ &ttJJftiJ i;:: l!!J%�1:k � � --r J: 7 i;:: L----c ti J: 1t "o

[0038] 
&M76$*0J &ttlffi ( � 7 -) 4 i;:: � �t 6 �ffl)]{,� �, !WJJ v ::,, ;;(gf 2 OJ 7 'tJ � ti &tt 

m c � 7 -) 4 , ;:: i!f" " v ✓ _:::z::-m � 0) tm OJ76'81h [ti] 1: 0) file'4fHi, RUJJ v ✓ _:::z::-ii 2 0) �,�filefflt 
OJ s 1ft JGi, -z-ti J,_1J:J;:: �5i:--r G 2: � tJt� � L-Po 2: tit;:: J: ti tf, &M76$*0J § EEi BE 
lffi%��if--r G &ttlffi i;:: J: bJ , 5'%ffillX� � J: bJ 11J*Efl f;::tfliIE L-, ti '? ---c, l�Jif /J:•11:ti�� 
1�◊ 2: � tJt1: � G 0 

[0039] 
J,_1 T, 2js;:¥e.BJJ OJ J! W EfJ /J: � 1l*tit!i1YIH;:: � P ---C �BJJ 9 G o

[*tit!i'WU 1 ] 
[0040] 

�--r, �#OJLK1s&vq�9- �i;::rt, i:J.TOJ*1,___,*4�fflP---C, -1::.icu;::�Bf.lL-t-=** 
tit!i1'Ui;::IJ:G��76$_::i..:=. ,y f--OJ�f��- f�i;::, -i"OJ v::,, ;z::'76$*&�&M76$*�*D-76 
$*-=f-OJJ!WEFl/J:�1l �� L- IJ:tJt 6 �Bf.19 Go /J:�, 2: ti 6 OJrK!tt, m-1 OJ�fl'WUf;::�-:5 
< 2js;:¥e.Bf.l i;::{*G76$*0J76*lrKI�� L, ---C 1t "Go IW 'tJ, rK18 fi, RU� L, t.::rKI 2 OJ X Y Z rn[.3'.t 
�ffl*';::��t G Y Z IJrlffi, lW'tJ, 76$*� Z'8JJJftiJ';::�lffi L, ---C� L, ---CPGo � f,::, rKI 9 f'j: 
x z 1trlffi1:0Jttrot�� L----c" "GO tJ:�, rm 9 1:r'i, -z-OJ��t'lm��#OJLKI s &�rm 6 r;::
�9 J: 7 t;::, v::,, ;;(76$*�t'!Jvt9 G v::,, A'76$*0JIWJJ v::,, A'tf 2 � 1$tJJ v::,, ;;(gf 3 �
OJ� g::i i;:: tfr bJ BE �f � 7 -3 5 � �ill L-, ti '? ---c, 76M � X'81JJftiJ f;:: � J.:�JJT bJ BE �f---C PG 1YIJ
��L,---CPGo

[0041] 
2js;: {ylJ i;:: � 1t "---C, rKI 4 OJ T fflU r;:: *� L, tc. ��*�*-=f-1 7J" 6 tt tl::l L, tc.76ri, �� OJ v ::,, ;;( 

�*D' v::,, ;;(76$*0J 7 'tJ, � 9§_iji:iJi�%�0JtffiOJ,7;.�if9 G v::,, A'OJ,7;.'""fl'I/Vt� :hG 
IWJJ v::,, A't$ 2 �31fl3tl'IJ9 Go -z-L----C, §!i;jpJ-;f�OJ § EEIBElffi v::,, A-�*D-1$th v::,, ;;(gf 3 
�3m bJ, &t-1"76$* 1: di> G § EEIBElffi � 7-4 OJ &ttlffi1: &tt� :hGo -z-OJ &tt76ri, -z-OJ 
f$t7' '.'.7 9 - / 5 f;::J\.t,f � :hGo

[0042] 
2: 2: 1:, v::,, A'76$*0JIWJJ v::,, ;;(gf 2 fi, �---C, §!ili�/J:%�OJFtl:!tJrlffi�t���� 

OJ v::,, A'f;:: J: bJ l'I/Vt � ;h ---C � bJ , 2: ;h 6 v::,, A, OJ Ftl:!tfrlffi OJ 7 'tJ 4 � fi§!ixi�/J:;jp:E:Jlffi'""f 
di> bJ , tt!�Ji:E;J<lffi1: di> GO tJ: �, 2: 2: i;:: m" " 6 tit.:: §!ixi� tJ: ;jpDJ<lffi rt, � m� OJ o -tJ 1v
7J: P3ffi'j�ffl*� ffl It ':,---C, {AOJ�l:*� :hGo

[0043] 
[�2] 

cr2 

Z ---;::::::====+A ·r 4 + B ·r6 +C·r8 +D·r 10 +E ·r 12 + F ·r 14 +G·r16 +H ·r18 +J ·r 20

1 + J1-(l+k)c2r 2 

[0044] 
2: 2: 1:, f r J fJ:76'8J7J" 6 OJ filefflt'""f di> bJ, f Z J ri-if" �-_;;_ �* L, ---C It\ GO � f.::, f CJ 

f'iTlt�'""fOJBE$, fkJ fiP3ffi:5E�, fAJ tJ--:-.6 f JJ rtJ::.ic frJ OJ«�*OJJJ[OJ1� 
1:d'>Go

[0045] 
�h, iwic v::,, A'76$*0J�JJ v::,, A'tf 3 �ttrot--r G § EEi BElffif'i, �lffiOJlffiHL�� )]{,� 

�9Gt1-fJJv/J:rn[.3'.t�ffl* (x, y, z) �fflP, X, YOJ:$JJ[��*D>'tx.OJ�1:*;:b 
�;hGo

[0046] 
[�3] 

cr
2 

Z 111111 ---;:::::==== + }: ♦ L (C(m,n) • xm 

• y11 ) 
1 + J1 -(1 + k )c 2 r 2 

m ,. 

[0047] 
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.:: .:: -c:, r z J ti x, Y _;m tc ½ 1�}� JJ ftiJ -c: El EEi ElE 00 0) ID�tk 0) -lf- !I�� ·:pU=> L----c .:i3 � , r 
CJ tillt�"""fO)ffE.$, frJ ttX, Y-'ffi0)"¥00F9"""fO))Jj{,�iJ�t?>O)Ji1e'4ft fkJ ttPHl5E� 
, re (m, n) J [j::£$JJl:ct:0)1i�"""f&>6o

(0048) 
{?Ge, t.iTO)*l r'i, ***1§1Hc1l67'c$*0)�f1!Lr-?'��L----CP00 2:0)*1 tc.:i3 

P---C, S O,...__,S 2 3 f'i, J::.�c[KJ3��:hfc:ff�S O,...__,S 2 3 tc.:Z-:h-r:hJ-ffil)L,---CP00 2: 
2:"""f, ff�S Of'i�'ft*�*-i'-110)*�00, T�h't!fm00��L----C.:i3�, S 2 3r'iE!B3 
ElEOO � 7-5 O)J.xttOO�� L, ---C P6o � tc:, ff� S 2 4 r'i, 2: :ht> O)[KJ"""ff'i�� :h---C p� 
piJt, J::.gcCKJl0).7-�9-:;.,,,50).AJlftOO, T�h't, 1100��L----Cv\6o

(0049) 
(* 1 J 

Surface 

so 
S1 

S2 

S3 

S4 

S5 *

S6 * 

S7 

S8 

S9 

S10 

S11 

S12 

S13 

S14 

- S15

S16

S17*

S18 *

S19 # 
S20 # 
S21 # 
S22 # 
S23 # 

(0050) 

Rd 

lnfinitv 

lnfinitv 

lnfinitv 

246.358 

-84.858

-83.708

-75.314

41.651

-42.282

29.550

29.476

-79.153

lnfinitv

-265.353

-53.869

-24.898

-58.225

-27.332

-32.424

lnfinitv 

lnfinitv 

Infinitv 

lnfinitv 

Infinitv 

TH nd Vd 

10.00 

31.34 1.51827 48.0 

7.06 

4.65 1.85306 17.2 

18.00 

9.00 1.49245 42.9 

0.10 

9.32 1.49811 60.9 

2.50 1.76014 20.0 

0.10 

9.00 1.49811 60.9 

25.90 

9.10 

6.00 t.85306 17.2 

65.00 

4.19 1.74702 33.2 

9.00 

10.00 1.49245 42.9 

2.50 

8.00 1.49245 42.9 

20.51 

8.00 1.49245 42.9 

160.99 

-705.00 REFL 

� t::.' J::.gc* 1 re .:j3 V \ ---c' r R d J [J:19-00 0) ElE.>$¥1� """f &> � ' J::.gcCKJ 3 tc .:j3 V \ ---c 00 0) Jr. 
JIJtc HE-¥0) tj:l{,\iJt&> 6 �-3't'iIE O)ff -c:, �0)�-3't'i� O)ff-c:*h L----c P 6 o � t::., J::.gc* 
1 tc.:i3P---C, r T HJ t'iOOMfileitl"""f &> �, -i-0) v:;.,,, ;,,:'OOO)JJ[�iJ� b{XO) v:;.,,, ;:(OOO)TJt�� 
-c: 0) file.Jtl ��To .:Z-0) v :;.,,, ;,,:'OO tc xt L----c, {X 0) v :;.,,, ;,,:-oo iJtCKJ 0) tj:l """f Jr. JIJ tc &> 6 IF.f tc t'i 00 M 
fileitlr'iIEO)ff, ttffiUtc &> 0 �-3'r'i� O)ff -c:* L- ---c v \6 0 

(0051) 
�tz:, J::.gc* 1 rz:.:i3P---C, S 5, S 6, S 1 7, S 1 8 t'i@Jfnx-f��JFI:1<00-C:&> �, 2: 

O)* 1 -c:r'iOOO)=fflf�O)tJtc r * J �M�t---c :5tiJ� � � < *� L----c .:i3 'J, .:: :ht?> 4 ":::>000)jp"f$ 
000)1J�� j,,._j_ TO)* 2 f;:� L, ---c V \00 

(0052) 
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Surface , -�
K -11.7678542 C -1.159E-1 l F 2.98642E-20 J -1.255E-26

S5 A -2.7881 E-06 D -3.2834E-14 G 1.05201 E-21 

B 9.67791 E-09 E 1.09359E-16 H 1.96001 E-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 1.016429122 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 1.51788E-07 D -4.6853E-14 G 1.62146E-22

B 2.10472E-08 E 2.9666E-17 H -3.0801E-25

(0053) 
� t::., J::.�c* 1 ,c ;!3 v-. -C S 1 9 -JJ� I:> S 2 2 riJ'!U�c v :,,, ;(7'c;$*®{l7J v /'A-ii� t'lmt--t 

6 § EE18:Btii:HfJlk�1f--t 6@tfftffi1:;!b �, s 2 3 ri&M7'6$*® § EB8:Btffi s 2 3 �lk�1f--t 
6 &tttffil:db "? -c, tffi®Wf�®t�Hc # �t-Ht--c *7F t,, f::.o .:: ti i:> 5 -=>® § EB8:Btffi®�tk� 
*--t11½\®1f �J,,:1T®*3 ,c7F--to 

(0054) 
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Surface � ,,,.,_ 
017 5.38933E-07 034 -1.2381E-09 051 -7.4126E-14 

K 0 • 019 8.33432E-07 036 1. t 3944E-09 053 2.05074E-12
S19 04 0.013500584 021 -4.6367E-08 037 3.87771 E-12 055 -9.2166E-13 

06 0.003493312 022 -6.2643E-09 039 1.04779E-11 056 -2.5867E-15 
CB -0.00083921 024 -2.2449E-08 041 1.80038E-11 058 -8.7122E-15
010 -0.00032098 026 -5.6706E-08 043 5.2301 QE-11 060 2.85321E-14 
011 8.59459E-06 028 9.69952E-10 045 1.69253E-11 062 -8.5084E-14 
013 2.14814E-06 030 -1.1968E-10 047 -2.7E-14 064 1.25198E-13 
015 7.54355E-06 032 -1.3638E-09 049 7.30978E-13 066 -5.6277E-14 

017 7.49262E-07 034 -5.7462E-10 051 -3.6141E-13 
K 0 019 1.19039E-06 036 1.27396E-09 053 8.54188E-14 

S20 04 0.015488689 021 -1.2953E-07 037 -4.7746E-12 055 -5.3469E-13 
06 0.006553414 022 5.115E-10 039 7 .32855E-12 056 8.92545E-17 
cs -0.00116756 024 -2.1936E-08 04.1 5.30157E-11 058 -5.3434E-15

010 -0.00033579 026 -5.9543E-08 043 5.05014E-11 C60 1.96533E-14 
011 7.5015E-06 C28 2.03972E-08 045 -2.1894E-11 C62 -1.3923E-13 
C13 -2.572BE-06 C30 1.16701E-11 047 -1.251 SE-13 C64 1.06322E-13 
C15 -1.3543E-06 032 -1.6198E-09 049 7 .64489E-13 C66 -4.6602E-15 

017 -1.0379E-07 C34 2.81743E-10 051 -8.1775E-15 
K 0 019 3.0082E-08 036 6.05663E-10 053 3.06022E-14 

S21 04 0.015096874 C21 7.95521 E-08 037 8.39381E-13 C55 -9.1775E-13 
C6 0.009982808· C22 -1.3911 E-09 C39 ·1.98531E-12 056 -7 .8543E.;...17 
08 0.000358347 C24 9.33292E-10 041 1.37477E-11 058 -8.9588E-16 
010 0.000209267 026 3.54468E-09 043 -1:0671E-11 G60 -6.0768E-15 
011 -3.8593E-07 028 4.1615E-09 045 9.04109E-12 062 -1.9528E-14 
013 -6.8336E-06 030 -1.2331 E-11 047 2.48401 E-14 064 2.6781E-14 
015 -2.2455E-05 032 -2.3367E-10 049 6.92603E-14 066 -1.4324E-14 

017 -3.6973E-07 034 4.8045E-10 051 -2.9795E-13 
K 0 019 -3.0682E-07 036 1.43328E-10 053 -2.5306E-14 

S22 04 0.022813527 021 4. t 2093E-08 037 -2.0707E-12 055 -3.9401 E-13 
06 0.012060543 022 4.07969E-09 039 -4.9221E-12 056 6.88651E-16 
CB 0.000638931 024 8.5986E-09 041 -2.3681E-12 C58 1.55006E-15 
010 0.000196027 026 2.1713E-08 043 -2.1567E-11 060 -1.4674E-15 
C11 -7 .1204E-06 028 1.63499E-08 045 -2.3679E-12 062 -9.9822E-15 
013 -1.269E-05 030 1.38704E-10 041 -5.7167E-15 064 2.72925E-14 
015 -2.5184E-05 032 2.02372E-10 049 -9.0337E-14 066 -1.1966E-14 

017 -1.1083E-o9 034 -4.9118E-14 051 -5.4918E-19 
K 0 019 -5.7768E-10 036 8.12546E-14 053 -2.2569E-18 

S23 04 0.001597194 021 1.60076E-10 037 -7.486E-17 C55 -3.5657E-18 
06 0.001324181 C22 1.91534E-12 039 6.80626E-16 056 1.09883E-21 
08 1.37885E-05 024 -1.0665E-11 041 -5.1295E-17 058 -2.1535E-20 
010 1.34349E-05 026 -8.6063E-12 043 -3.6526E-16 060 2.01763E-20 
011 -4.8064E-08 028 -1.1125E-12 045 1.46399E-15 062 -1.2016E-20 
013 5.24071 E-08 030 6.24714E-14 047 -2.1563E-18 064 3.21408E-21 
C15 9.53861E-08 032 -3.4381E-14 049 2.86073E"".'18 066 -1.4922E-19 

[0055] 

� t::., *¥'e;BJ:)'""fri, J:.icO)rK! 7 ,c�9 J:: 7 ,c, rnil�*�*� 1 O)*�rniIOO'""f cibG!IP.itffi� 
, fWic v :::./.:;(*$*0)*fEII ,c x-n.,, -c - 1 . 1 6 3 &1tJnt-c Ir\ Q O iJ: :s, fflf40) HftiJ rt, .:: 

O)rK! 7 O)lmffiJ173'""f�OO 0)$¥JiJtR�tH§ � tc§!i9 G HftiJ � IE 0)1( '""f*;b9.:: � ,c 9 Go iJE 
'? -c, *�*1§1J '""f tt!IP.itffi � rm 1 0) im oo pg '""f, fWic v ✓ _::;(*$*0)*fEIJ ,c ½ rn!. iJ: {}'.[ rnrn� b & 
R�gf§ � JJ[ti],c 1. 1 6 3 &1tJHt-CPG.:: � tC7J:Go 

[0056] 
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¼k, L�©�3X��7*®��S23��9���00�7-4�, �©n-n�� 
ffl® mc��iwie v:,,, A'*$*®*w!ILtciil �, o -n Jv�ffl® mc��®$�Jt 9/J:;;b -t, 
zM�, iwie v ✓ .::Z:7l$*®*M � +fra�iiln\ /:)� + 2 9 &t-=�tfflf4L,-cwcu11.,, -c lt \G 

0 /J:;!3, -:: ©ftJ{� ©JJ[ti]fi, iwie4Jl/00 � lo];fftc, Lie� 3 Xri� 7 ©WJ"OOl:kJ�&B�gf§ D 
tc§fii9 GJJftiJ � lE � L,, Vl:-::J -C, Jx�gf§ D tcftJ{�t-C PG S:: � tc a Go S:: :htc J: -::J -C, 
lffi11t*�*T 1 ©[ffi)00**7J\ I:) :±I -C, fi.f:£, iwie v:,,, A'7l$*®*Mtcyt.'t'? -C�lv � � t-: 
lffi100**76¥JHi, S 2 3 � &Jfrtt�, iwie v:,,, A'7l$*®7lwbtc� L, -ciwiefl:Jf �fl!&© 2 ,ffi 
© 5 8 &f.::�tftJ{Pfs:JJ[ti]tC�<fr (�®*$�$¥�) o

(0057] 
J�Jc, ::zls:�tftEiUtc:J3�t G, �OO®n-nJv�l�*®ftJf � XrirmH�,\®;ffr� 1,,:rf ®*4 tc 

�9o s:: ®*4 tc;J3P-C, mm�©tilUtcftJ{�fll&, ffi{,\©fl �� L, -C :J3 D, r ADE J 
fi�4 ®l!rOO �+1r/J:OOl:kJ�®ftJ{�®*� � �db D, �®*�::1iJ!IHiL,c�L, tdm D �db 
Go ¼ k, 1 YD E J fiffi,t\®*� � �db D, ffi,t\fiLie� 4 ©l!rOO � +fr/J:001:kJ�iJ\--=> 
7'cw!Jtc½IJ1i/J:JJ[ti]��JE� .ti, Lie� 4 ©l!r00tc;J3P -C Tffl!J-A.©ffi,t\� lE � 9 Go /J:;!3,
tlJ�tcID'2,Bf.19 G�tftE1§Utc;J3P-C 'b, 7l$�*®ftJ{ �--?ffi1C.\ti, *� L, t-:l!rOOtc+fr/J:llrOO
pg�© )J[ti] ��JI:� .ti G 0 

(0058] 
(*4] 

�4 

(0059] 

Surface 
so 

S23 

ADE C' ) YDE(mm) 
-1.163 0.0 

29.000 0.0 

a:J3, Lie®* 1, *3 ��G �, ::zls:�tftE1§1J�ti, �* r cJ � :::r-.:::::.,;; :71lt&: r kJ 
iJ1� (0) �IJ:-::J-CPGS::�tJ1;;biJ\Go JW't, r4ll6AJfrttcJ:GEi'�*�i, r4ll6AJfrt©JJftiJ 
,c1.ilirfii'C* � < � 1.,,, -:: .ti� ½rni/J:JJ[ti]�®*J;.fi1J\ � Po Vl:-::J -c, r4llb AJfrt©JJ[tiJ � 
s::.titc½rni/J:JJftiJ � �ti, *rjJ;,c�IJ:G�Fil�iJ1£,��db D, §!ixt���JJftiJ,c�til�9 G 
Lie�$ r c J --? :::r -.:::::. '>' :71� r kJ �f!Jffl 1.,, /J:P-:: � ,c J: D, �Fxt�a.LIX�� l�JiHc 
f!ff lE 9 G s:: � iJtaJ Fi�� a G o 

(0060] 
¼ts:, Lie*4,c;J3P-C, 00S23© 1ADEJ fi, Lie�2tC�90m�lo]t:�dbD 

, ;:;i,.:7IJ-:,,,5©00L�© 1ADEJ fi, L§e�2tc�9J:7,c, e s�dbGo S::;hl:)© 
lffifW©fliJ\ I:), iwie*14�illiuJE. L, -C :J3 D, Vl:-::J -C, ;:;i,. :7 lJ -:,,,© T��©t'a:, � � J: D 1J\ � < 
L, -C, :::r :,,, ,r

{ :7 r- a 7l$* � �Il L, -C PG o
(0061] 

¼ k, Lie©:i:\ 1 ,c�97Cllltffi:©� I L 1 - L 2 I ©flfi, ;:;i,. :7 lJ -:,,,©[ffi)OO©t'a:, � ©
o. 4 21��db D, e s iJ13 o &�db G-:: � iJ\ /:), L§et&: 1 ®*14�illiuJE. L, -c lt \Go L§t.
* 1,-...,*4 ®t&:flti, 4Jl/OO (1§1J;tri, lt$1 6 : 9 ®��/'\;;t-Jv) L®i1!1ffl C 1 2. 1 6
X6. 84mm) ©�ff�ffOO (6 0" +over-scan: 14 5 2. 8X81 7. 2mm)
LtC:tJt7(L,"(f9.'.�9G�-3'©�1§fJ�dbGo �©� �©��*�' �ff©� 1 0 tC�9o S::
©� 1 o ®·JJftiJfi, Lie� 8 ©LTJJftiJ�db D, L§e� 2 tc:J3�t G Yw!J©JJftiJ�dbGo

¼k, S::©�l0©fflJJftiJ�;:;i,.:7lJ-:,,,L�Yw!J©½rni/J:JJftiJ�dbD (L��9©.JJftiJ
) , �©ffi:JJ�tc:J3�t G **��iJ1lffi100© **�db Go /J::J3, -:: ©� 1 o ti, lffi100®.JJftiJ
� 4 :5tttL l�JJftiJ � 8 :5tml L, -c *� L, k�it,c :J3 �t G, �rni�l® �iJ1 D ®1k:��*� L,,
'b-::J-C, ��*®;ffr��L,-CPGo

(0062] 
!!!tc, ;:;i,. � '>' r- 5'---f 7 !f :::J J:.. ��tt®� 1 1 ,c�9 0 -:: ®� 1 1 �ri, �1t*�*r 5 

®*�lffi100L, lW't, X, Y�ffl©fl�, (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) 0)8,i�tJ�6tttl:lCt.:::}'t*O)A�'>' f--ji'-{Y'.7''::iA�J:.tJ�6-l!nc (rm'""fri, A'""f
lttllvt.:: (1) ,-....., (8) O)j[�Hc) �9o /J:i:>, -$'D1.fimm'""fdb6o �A�'>' f--ji'-{77''::iA 
O)�h�tlA79-YJ:.'""fO)Xh�, -h�tlA79-YJ:.'""fO)Yh�'""fdbGo ���B
,c, �ff7J:'f±Fi���t�C-CP6o 

[0063] 

1Jo;t -c, J:.ic,c J::--::> -Ci� 6tit-=�Mum11 C 1,tJ;t,J:, rm 1 O),A 7 9 -Y 5) O)Jt'3�$� 
r L o J � L,, § EEi HB 00 � ::i -5 0) q:i ✓c,,.tJ� 6 �Mum ff<¼ '""f 0) file'4t � r L P J � L, t.: �� ( 

J:.icrm1�$Yij), Lo = l 524mm, Lp = 700Xcos45
° 

·.495mm'""fdb 
6 2: � tJ� 6, 2: ti 6 0) 00 0) J:t$tJt 2 J,,jJ:. ( L o / L p > 2) � /J: 'J, J:tf�lf}ili:Pfile'4t ( L 
p ) '""f B , woo� +7t::k � 1J: um oo, c tit::k c -c �tt-r 0 2: � tJt tl:l * 0 2: � , 1m -t , �tttit::k 
$ ,c Bfti -c p 0 2: � tJtj} 0 0 

('�tft!ifU 2 ] 
[0064] 

{JGC, rm 1 2 &Z,rm 1 3 � * 5 ,-...._,* 8 � fflp -cm-2 O)�tft!i1'1Hc--:::> P-C�B)=J9 Go 2: 2: '""f 
, v Y A'7t$*0)fWh v Y ;t;t$ 2 fi, :@-C, l§HliiJtf$/J:�ik:O)ftejJftffi'""flimt� ti-Ci:> 'J, 
2: ti b V ✓ A 0) Fte tJf 00 0) ") 't 4 "::) r i @J��f$/J: jp�tffi '""f db 'J ' ft!!Ji�OO '""f db 0 0 2: 2: ,cm 
P 6 tit-:!El!Jtf$/J:jp�tffiri, �00 S:::' � 0) o -:h Jv/J: P3fa'.i��*� m P -c, miicrc� c t-=:5:\ 
, [�2] '""f*�tiGo 

[0065] 

¼ t-=, miic v ✓ A'*$*0)�h v ✓ A-ii 3 �1imt-t 0 v ✓ ,A,O) § rnaiJOOri, �ooO)oonr 
,��ilRJ��90t:1-:hJv7J:rn!.5t��* (x, y, z) �fflP, X, YO)�JJlS:\��D', fill 
icrc� L, t-=:5:\, [� 3] '""f*� ti6o 

[0066] 

J,,JT O)* 5 fi, ::;$:�1i�tft!i1'fJO) v Y A'-r-?' �� L, -Ci:> 'J, oom�ri!lo//00� S 0, !@He 
s 1 tJ� b s 2 3 ¼ '""f db 0 0 2: O)* 5 rci:>P-C' r Rd J fi�ffi]O)ffiJ$¥-1-¥'""f db 'J' ¼ t.:, 
IT HJ fi00FJ.lfile'4t'""f db 'J, -'f:O) v Y A'ffi]O)TJL�tJ� /:)[AO) v Y A'ffi]O)TJL�¼ '""fO)file'4t�� 

9o 
[0067] 
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Surface Rd TH nd Vd 

so Infinity 10.00 
S1 Infinity 31.34 1.51827 48.0 
S2 Infinitv 7.65 
S3 210.000 4.65 1.85306 17.2 
S4 -92.276 18.00 

S5 * -119.154 9.00 1.49245 42.9 
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 4.19 1.74702 33.2 

S16 -64.884 9.00 
S17* -29.009 10.00 1.49245 42.9 
S18 * -28.892 2.50 
S19 # Infinity 8.00 1.49245 42.9 
S20 # Infinity 20.51 
S21 # lnfinitv 8.00 1.49245 42.9 
S22 # Infinity 159.95 
S23 # Infinity -852.00 REFL 

(0068] 

2: O)* 5 t;::;f3P---C00 S 5, S 6, S 1 7, S 1 8 ti@JfiJi�/J:;;pl3J<001:� t-J, * 1 1:tt 
00 0) Wr� 0) 11i t;: r * J � ft � t ---c :5t n � t-J � < *� t,, ---c :t3 t-J , 2: .ti t?:> 4 "J 00 0);; FI3J< 00 0) 1lM& � 
J,,JT0)*6 t;::�t,,---CP�o 

(0069] 
(*6] 

�6 

Surface lilFiSR im�t& 
K -23.30334 79 C -9.6351E-12 F 6.40059E-20 J 5.14145£-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 -7.95321673 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 -8.1246E-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 1.57331 E-08 E 1.37371E-17 H -3.4914E-25

(0070] 
� t.=, J:.ic* s t;:: :t3 P --r, oo s 1 9 n� t?:> s 2 2 �iRUic v ✓ ;,,:'*$*0)�ii � ttnx:-t o § 

EE1HEOO�l:R:�1f9 6Ftl:!t!r001:� t-J, S 2 3 �imJ�cJY]ft:n:$*0) § EE1HEOO�l:R:�1f9 o)YJrt 
001: � '? ---C, OOO)Wr�O);t1{it;: r # J �tt�t--r *� L, tc: o 2: .tit?:> 5 "J 0) § EEi a!JOO O)�tf<:�* 
-t1*�0)ff�J,,JT0)*7 t;::�-to

(0071] 
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Surface amm ii�lt

017 5.06259E-07 034 -1.4837E-09 051 -1.0027E-12 
K 0 019 4.85077E-07 036 1.31263E-09 053 8.99745E-13 

S19 04 0.017559144 021 -1.5853E-07 037 1.83299E-12 055 -1.6619E-12 
06 0.001733207 022 -5.42E-09 039 -4.3583E-13 056 -t.9766E-15 
ca -0.00066382 024 -1.5702E-08 041 2.72981E-11 058 l .40369E-15
010 -0.00013226 026 -5.9063E-08 043 3.0878E-11 060 1.05828E-14 
011 8.2861 BE-06 028 -7. 7982E-09 045 2.26152E-11 062 -8.9296E-14 
013 1.03545E-06 030 -1.0233E-1 O 047 2.99348E-t 4 064 7.84407E-14 
015 8.99822E-06 032 -8.8036E-1 O 049 4.57827E-13 066 -9.1078E-14 

017 7.92636E-07 034 -1.6758E-09 051 -3.5813E-t3 
K 0 019 8.89146E-07 036 1.45469E-09 053 6.84539E-13 

S20 04 0.021458089 021 -1.4324E-07 037 -7.7649E-12 055 -1.511E-12 
06 0.004154 t 69 022 -1.0382E-09 C39 -2.0012E-12 056 1.77674E-15 
08 -0.00099953 024 -1.3146E-08 041 5.28532E-11 058 5.96659E-15
010 -0.00011911 026 -5.677E-08 043 2.30872E-11 060 -2.0891E-15 
011 8.42605E-06 028 6.05026E-09 045 1.03045E-11 062 -9.4541E-14 
013 -6.6069E-06 030 2.65443E-11 047 -1.2622E-13 064 1.01913E-13 
015 -3.2455E-07 032 -1.5185E-09 049 7.4513E-13 066 -8.0588E-14 

017 -1.0996E-07 034 6.726E-11 051 -1.0707E-13 
K 0 019 1.27907E-07 036 7.7809E-10 053 -6.8789E-14 

S21 04 0.016481821 021 1.59073E-07 037 1.78369E-12 055 -1.3595E-12 
06 0.009814027 022 -2.3156E-09 039 5.1641E-12 056 -4.5963E-16 
08 0.000360473 024 -1.533E-l0 041 1.45879E-11 058 -1.5431E-15 
010 0.000256882 026 6.12508E-09 043 4.21499E-12 060 -9.4112E-15 
011 -1.2641 E-06 028 4.69033E-09 045 2.24112E-11 062 -1.7181E-14 
013 -7.1071E-06 030 -3.081 SE-11 C47 5.4765E-14 C64 U4179E-14 
C15 -2.6709E-05 032 -3.7474E-10 C49 3.77477E-14 066 -1.4481E-14 

017 -4.2509E-07 034 6.03428E-10 051 -4.5666E-13 
K 0 C19 -2.8996E-07 C36 2.79273E-10 C53 -1.1058E-13 

S22 04 0.024865431 C21 1.2041E-08 037 -1.9296E-12 055 -5.1945E-13 
C6 0.013574823 022 4.59025E-09 C39 -4.3532E-12 056 5.15206E-16 
cs 0.000656946 024 9.31761E-09 041 -1.0393E-11 058 1.80646E-15 

C10 0.00023588 C26 3.01345E-08 C43 -1.737E-11 060 -1.4435E-16 
011 -9.5439E-06 028 2.56904E-08 045 -6.9004E-13 062 -1.1182E-14 
013 -1.3485E-05 030 1.87694E-10 047 -2.2366E-16 064 t .55635E-14 
015 -3.0664E-05 032 1.26944E-10 C49 -1.2748E-13 066 -1.4201E-14 

017 -9.3593E-10 034 -4.9686E-14 051 1.8026E-18 
K 0 019 -6.409E-10 036 -5.1319E-14 053 -8.6197E-18 

S23 04 0.001494744 021 3.91751E-10 037 -8.103E-17 055 1.1354E-17 
06 0.001287983 022 1.80884E-12 039 5.19251E-l6 056 1.89 778E-2 t 
08 1.19776E-05 024 -8.191E-12 041 1.38639E-16 058 -1.6083E-20 
010 1.18228E-05 026 -7.7154E-12 043 -8.0016E-16 060 9.98054E-21 
011 -4.3922E-08 028 9.92084E-14 045 2.67935E-16 062 4.42337E-21 
013 3.28597£-08 030 4.90899E-14 047 -1.5465E-18 064 -1.4286E-20 
015 8.20779E-08 032 -1.3332E-14 049 1.5829tE-18 066 6.04404E-21 

[0072) 
�tc, t .:rr O)* 8 tc tt, 2: O)m-2 O)�nt!i1Y!Hc:B lt Q19-ffi]O),ftJ{ � �-ffl1C.\0)7( � � � �7F L, 

--CPG 0 2:0)*8tC:BltG rADEJ , rYDEJ 0){@.0)*7FO)::m.J'lUtJ:ffiJ�L,tcimVJ"<:db 

Q o ¼ tc, *�1nli1'1Hc :8 lt G �00 O),ftJl � tt, 5'GO)�nt!i1YIJ 1 � tl.tl'[o] t-=. "1: db Q o 

[0073) 
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Surface ADE (
0 

) YDE(mm) 
so -l.289 0.0 

S15 0.0 -0.193 
S17 0.0 0.193 
S23 28.814 0.0 

[0074] 

/J:;B, J:.ic*8t.:;BP
'""

C S230)ADE (=0m) �- 7'79-✓0050)ADE (= 
e s ) tJ.,. 6, JWic*#-� � � L, ---c A 7 v -✓ 0) T��O) raj� tJt;J\ � p ::::r ✓ ,I'\ 7 r- JJ:7'6$:* � 

*I! L, ---C P 0 o 

[0075]

� t.=, =A 1 t.:7F--r*�*O)� I L 1 -L 2 I O)friri, _A 7 v -✓ 0)[0000 0) raj� 0) o. 4
3 �--c db VJ , e s tJt 3 o &--C db 0 2: � tJ,. 6, J:.ic [� 1 J O)*#-� �� t.,, ---c P 0 2: � tJt.:b 
7J>.0o

[0076] 

�--Jj, 2: O)m-2 0)*1nlzjtl--Cfi, J:.ic* 8 tC7F9 J:: 7 t.:, S 1 5 � -0. 1 9 3 mmtc:�t 
ffi✓c,, � it, S 1 7 00��,.: 0. 1 9 3 mmtc:�tffi,t, � it---C Poo db 0 OO�ffi,t, � ittd�'E, 
, 1,jf�0)00--Cfi-z-O)ffi,t,J;.tdt7'6!mtJtm1J9 00 VI:-? ---C, 2: 0) S l 5 � S 1 7 O)ffi,t,fi, 
S 1 5 � S 1 6 --C:filmt� :ho 1 :f)(O) V ✓ ,:::(�7'6!mtJ-,. $ -0. 1 9 3 mmffi,t, � it 0 2: � � 
� � L, ---C P 0 o tJ: i>, 2: 0) ffi, t ,J;. f i �J;. --C db VJ , v ✓ _::;( 0)-lf -1 _:::( � * � < 9 0 J:: 1 tJ: �� 
fifi� t tJ: t- ,.tJt, 2: O)ffi,t,t.: J:: '"? ---c, 1Ftt�JJ:1�!.J-��O)�fr'H��*� t.,, ---c v,. 0 o

[0077] 

� t.=, J:.ic O)* 5 Bz Zf * 7 � Ji 0 � , 2: O)*tn!ifJtl--c f i, ElE$ r c J � ::::r -::::. ''/ 71J� r 
k J tJt� c o ) � tJ: '"? ---c v ,. o 2: � tJ th tJ.,. o ., r4 o0 _J\Jtt r.: J:: 0 E'-MiIH i, r4 o0 AM 0) 1i foJ t.: 
ffiftiffi t.: :::k � < � t.,, , 2: :h � :fil rni /J: JJ foJ t.: ffiJ;. f i1 J \ � Po tiE '"? ---c , 14 ob AM 0) h foJ � 2: :h 
t.::filrnt/J:JJfoJ � --c ri, *"'1H.:�JJ: 0 �FittJt&"�--c db VJ , §�tt�--C:@JJfoJ r.:�Fit9 0 J:.ic 
ElE$ r c J --? ::::r -::::. ''/ 71J� r k J �f'Jffl t.,, tJ: P 2: � r.: J:: VJ, CRl7f1ffi� �wr.:tfliIE--r o 2: 
� tJttiJFit� /J: 00 

[0078] 

t-JJ:.r.:�«tc�frit.: J:: 0 m-2 0)*1nlzftl0)1f�1Jil!l!IHi, flJOO (1:t$ 1 6 : 9) J:.O)ii!lffl� 
ff<OO (7 0" +over-scan: 1694. 9 X 9 5 3. 4 mm) J:.r.:tJ.K::;kL,---C��L,---Ci,VJ 
, ,z-O)CR]jf;ffi�CR!l 2tC7F9o 2:0)CR]l 20)�JJfoJfiCR!l O)J:.TJJfoJ--CdbVJ, YfUIO)JJfoJ 
--c db o o CR! 1 2 O)lJitJJfoJfi7' 7 9 -✓ J:.--c Y fmO):filrnt/J:JJfoJ--C db VJ, CR! O)ffi:JJ7f10) $:;k:tJt 
tOO 00 0) $ :k: --c db 0 o CR! f i tOO 00 0) �h foJ � 4 nm!, 1;tJJfoJ � 8 nm! t.,, k rni�-l 0) ElE tJt VJ 0) ik;@ 
�*7F L, ---C CR]jf:;ffiO)!ff--¥ �7F L, ---C v-,. o o 

[0079] 

�'-=- m-20)*1nlzftl0)7'�o/ f--!:f'-17!f51>.�CR]l 3r.:7F9o 2:0)CR]l 3--C(i, �1l* 

7F*--¥ 6 1 0)*7Fl®OOJ:., x. Y J�IH�O)fli--C, C 8. 4. 5) , Co. 4. 5) , C 4. 
8, 2. 7), (8, 0), (0, 0), (4. 8, -2. 7), (8, -4. 5), ( 
0, -4. 5) 0) 8 ,�7J>. 6-!ttttl L, t.=7'63R0)_::7,.� ''/ r-!:f'-17 '.'.�l:;, l>. � J:.tJ-,. $JH.: (CRI--Cfi, 
1L --C lffl A.Jc: ( 1 ) � ( 8 ) 0) Ji� t.:) 7F9 o iti tHi mm --C db 0 o � 7' � o/ r- !:I' -1 7 7'' 7 l>. 0) 
1;tJJfoJfi7' 7 9 -✓ J:.--CO)XJJfoJ, �JJfoJfi7' 7 9 -✓ J:.--CO)YJJfoJ--Cdboo 1Wt>, 1ffif� 

� 't t.:, �ff1J: 1f1:Fit��f�l,,---CP0 2: � tJt?}o o 

[0080] 

�'-=- 2:0)�--C't, �$:ho�tt[OO�O)M��$� fLoJ �- §ruElE00�:;,-50)q::t 
,t,tJ-,. $ �ttl®1l � --c 0) Ji!eWI � r L p J � L, ---c' L O = 1 5 2 4 mm, L p = 7 0 0 X C 0

s 4 5 ° •. 4 9 5 mm --C db 0 2: � 'IJ,. $, 2: :h $ 0) Fd:I 0) 1:t$tJt 2 J,jJ:. ( L o / L p > 2 ) � 
tJ: VJ, tt,�Eflili:Pli!eWI c L p) --c -t, !lo//OO�+n* � JJ:t00oor.:t1.K* t.,, --r�tt--r 0 2: � tJtttl 
*62: �tJt, IW't>, �Mtl.K*$r.:,af;h---CP02'.: �tJt?}oo 
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(*n't!i1'U 3 J 
(0081] 

�tc, rKll 4&�LKl15.!::*9,....__,*12�,ffiP---C, 2js;:�BJHctJ:6m-3<1>*:u't!i1§1Hc""JP---C 
�eJ=J--r Q O .:: .:: � B, v ✓ ;(7e�*<1>Imn v ✓ � 2 iitt, �---c, 19!ixt�tJ:�ik:<1> mHfroo 

�11,o>t � :h ---c � IJ , .:: :hi; JffitfrOO <1> pg <1> 4 '"::) i�§!ix-1"�/J:jpDJ<OO� &> IJ , ft�J�DJ<OO� &t> 6 
o .:: .:: tc,ffi t- \ i; :ht.::'11!xt�/J:jp:E3J<OO B, 19-00 ::::_' .!:: <1> o -fJ Jv/J: P316.i�ffl*� m v \ '""(, Jmic
,c7F L, f.:::i\ [� 2] �*� :h6o

(0082] 
Jmic v ✓ �7e�*<1>1fr.n v ✓ A't$ 3 �lf,ox9 6 § EBB:BOOi�, 19-00<1>00llt�� J]{J�.!:: 9 6 

O-j:J JvlJ:®.5t�ffl* ( x, y, z) � ,ffiP, X, Y ®:$,JJ{;i\��';fr, HfJ§ctC7F L, f.:: [�
3] �*;b�:fl,Go

(0083]
t.1 T ®* 9 ��- m-3 <1>*n't!i1'U ,c � lt Q v ✓ A':Y- !7 �7F L, ---c � 1J, oom���!lo/Joo � s o

' /®He s 1 7J\ i; s 2 3 'i. �&'>G O 2: <1)* 9 ,c � t, \ ---c r R d J i�19-00 <1) aiJ?$*t! � &'> GO 'i. 
t.::, r T HJ �� 00 fffl li!§Jll � 7F L, ---C � IJ , 7c <1> v ✓ �00 <1> TJlJ�iJ \ i; � <1> v ✓ A'OO <1> HL� 'i. � 
<1>li!eft1�7F9o 

(0084] 
(*9] 

�9 

Surface Rd TH nd Vd 
so lnfinitv 10.00 
Sl lnfinitv 31.34 1.51827 48.0 
S2 lnfinitv 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 lnfinitv 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 # lnfini Y 8.00 1.49245 42.9 
S20 # Jnfini ':II 19.35 
S21 # Infini tv 8.00 1.49245 42.9 
S22 # lnfinitv 122.15 
S23 # lnfinitv -605.00 REFL 

(0085] 
.:: <1>* 9 tc �P ---c B, 00 s 5, s 6, s 1 7, s 1 8 ��§!ixt�/J:jpDJ<OO� &t> IJ, 00 <1> 

m�<1>t�Hc r * J �ttit---c nn\ IJ � < *7F t,, ---c � IJ, 'i. t.::, .:: :hi; 4 ""J00<1>jpDJ<00<1>1� 
� t.1T<1>* 1 0 ,c7FL, ---CP6o 

(0086] 
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[* 1 OJ 

� 1 0 

Surface 
K 

S5 A 
B 

K 

S6 A 
B 

K 

S17 A 
B 

K 

S18 A 
B 

[0087) 

,. 

-13.108806 C 

-2.601 BE-06 D

1.95435E-08 E 
-8.59084843 C 

7.67114E-07 D 

9.20816E-09 E 
3.170476396 C 
-8.7308E-06 D 

-3.8136E-08 E 

9.315246698 0 

-4.2604E-06 D 

-1.551 SE-08 E 

It'\..--. 

1.46508E-11 F -2.0555E-19 J 8.25281E-27
-4.7767E-14 G 1.12416E-21
-1.5302E-16 H -7.5179E-25
1.51155E-11 F -1.6279E-19 J 1.22719E-26
-4.743E-15 G -1.8394E-21

-9.3745E-17 H 3.4992E-24 
-4.2843E-12 F 1.18119E-18 J 2.06192E-26 
1.96465E-13 G -4.5716E-21
7.89179E-16 H -1.5681E-23
2.51005E-11 F -5.9791E-20 J 3.13406E-28 
3.09426E-14 G -6.6563E-23
-8.892E-18 H 7.14735E-26

� t::., J:.ic O)* 9 ,c Bi.,\ -c, oo s 1 9 n\ 6 s 2 2 ,'iimic v ✓ ;z:-*�*OJ1kJJ v ✓ ;z:-ti � 
;f'/ilnxT 6 13 EB BiJOO%ik:�ifT 6 lffitfrOO� �VJ, S 2 3 i'iRUicJx!ft7t�*O) 13 EB Bil00%ik:� 
ifT6Jx!ftOO��-:>-C, OOOJ��OJ;f'.iittc f#J �tttt-C*�L,f::.o IJ:B, 2::h6 5'"JOJ§ 
EB Bil 00 OJ%ik: � * T 1*� OJ 11!1 � tJ T OJ* 1 1 tc �To 

[0088) 
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[� 1 1 J 

� 1 1 

Surface 

K 

S19 04 
06 
08 
010 
011 

013 

015 

K 

S20 04 
06 

08 
010 
011 
013 
C15 

K 
S21 04 

{: ··ca 

08 
010 

... 
; 011 

013 
015 

K 
S22 04 

06 
08 
010 
011 

013 
015 

K 

S23 C4 

06 
08 
010 
011 
013 

015 

[0089) 

0 
-0.00503963
0.020700865
-0.0007276

-0.00062901
4.83792E-06
1.58097E-05
-1.9636E-05

0 
-0.00417899
0.031326266 

-0.00077771
-0.00097819
2.05947E-06
2.31241E-05
-3.0456E-05

0 
0.016712489 
0.024854646 

. 0.000280556 
. -5.99E--05 

·-4.5381 E-06
-7 .3701 E-06
-1.0002E-05

0 
0.016645995 
0.021101685 
0.00032094 

-5.1172E-05 
-4.3183E-06 
-8.5909E-06 
-1.0155E-05 

0 
0.002149003 
0.000317113 
2.85992E-05 
9.52914E-06 
-8.2644E-08 
2.89938E-07 
1.20082E-07 

f:::1 EB EB 1�§ 

017 3.43096E-07 
019 2.13857E-06 
021 9.15856E-08 
022 -1.9441E-09 
024 -9.6181E-09 
026 2.71279E-09 
028 1.5813E-08 
030 -4.1204E-10 
032 -2.3107E-09 
017 6.40078E-08 
019 2.35312E-06 
021 9.31605E-07 
022 -5.0811E-10 
024 -3.1548E-08 
026 -8.825E-08 
028 3.84368E-08 
030 -9.4717E-11 
032 �8.4146E-10 
017 -1.4263E-07 
019 -3.1384E-08 
021 3. 78605E-07 
022 7.83561E-10 
024 -1.1076E-09 
026 -5.1644E-09 
028 -1.9091 E-09 
030 2.60008E-11 
032 2.73923E-11 
017 -1.7327E-07 
019 -1.5061 E-07 
021 5.38912E-07 
022 8.11263E-10 
024 -1.1477E-10 
026 -4.8707E-09 
028 -1.1809E-09 
030 3.39643E-11 
032 1.47622E-10 
017 -2.203E-09 
019 2.39237E-09 
021 1.39506E-09 
022 4.22192E-12 
024 -3.3322E-11 
026 1.45814E-11 
028 1.00262E-1 l 
030 1.34005E-13 
032 -3.6767E-13 

034 -2.7065E-10 051 1.99077E-13 
036 1.31926E-09 053 -5.2135E-12 
037 2.1077E-12 055 -2.1831 E-12 
039 -6.1349E-11 056 -3.3204E-15 
041 -6.9182E-11 058 1.52276E-14

043 -1.1634E-10 060 4.722E-14 

045 1.55247E-11 062 3.79581E-14 
047 1.79452E-14 064 3.11821E-14 
049 -6.0452E-13 066 -1.876E-13 
034 -1.0668E-09 051 -4.5767E-13 
036 -3.2106E-10 053 -3.1387E-12 
037 1.82824E-12 055 1.09346E-12 
039 -2.9101E-11 056 -1.6513E-15 
041 1.0420BE-10 058 8.47256E-15 
043 7.01421E-11 060 -1.694E-15 
045 -1.0493E-10 062 -1.7011E-13 
047 2.95795E-14 064 6. 71828E-14 
049 -7.9902E-13 066 1.92712E-14

034 -1.7091E-10 051 -4.2269E-l4 
036 -2.9029E-10 053 2.21959E-14 
037 2.14998E-13 055 -9.5144E-15 
039 U2281E-12 056 -1 �3876E-16 
041 3.49849E-12 058 -2.0224E-16 
043 2.81764E-12 060 4.00029E-17 
045 -1.5444E-12 062 -4.1764E-15 
047 -3.3945E-15 064 1.05212E-15 
049 2.75972E-14 066 -3.6542E-15 
034 -3.122E-10 051 -3.8555E-14 
036 -6.1374E-10 053 2.3681E-13 
037 9.78887E-14 055 1.87115E-t3 
039 1.08112E-12 056 -9.9798E-17 
041 3.69407E-12 058 -2.3837E-16 
043 -5.8299E-13 060 -2.2734E-16 
045 -3.7079E-12 062 -3.0547E-15 
047 -2.9359E-15 064 5.55175E-15 
049 -5.9302E-15 066 -1.0145E-15 
034 8.2099E-14 051 -1.2799E-17 
036 -4.3614E-14 053 4.0335E-18 
037 -1.7915E-16 055 -3.2746E-18 
039 1.80308E-15 056 3.62609E-21 
041 -2.7999E-15 058 -3.5037E-20 
043 7.24461E-16 060 6. 79833E-20 
045 -1.0528E-15 062 -3.7507E-20 
047 -4.0973E-18 064 5.06597E-21 
049 1.4053E-17 066 5.93238E-21 

�tc, .L,j T OJ* 1 2 tc ti, m- 3 OJ�titE1§1Hc::13lt 0:e-OOOJffi � � ffl✓c,,OJ7(� � �7F L, --C 1t \ 

0 o � ::13, 2: OJ* 1 2 tc ::13 lt 0 r AD E J , r Y D E J OJ1ri OJ*7FOJ::K�JlU �j:fm� L, tdm t:J 
'{:�Q o 

[0090) 
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[* 1 2J 

� 1 2 

[0091) 

Surface 
so 
S15 
S17 

S23 

ADE(" ) 

-2.000
0.0

0.0
35.000 

YDE(mm) 
0.0 

0.304 
-0.304

0.0

7J: :8, ,:: <1)* 1 2 n� G r:t, mi� L-t.::*ftt:fj:�Jl L--c P7J: V \,:: � 7J�:7]'G O L-n� L-7J: 7J� G' 
,:: v')m-3 <1)*lll!1fU'""f fJ:, 't <1>7]'�1T� 7J1Jj'\ � <, �1T� :a:-� L, f.::l'pj)V<; � 7J: '"? "'( V \Go 

[0092) 
� t.::, J::.ic* 1 2 tc�9 J: -5 tc, :5'c0*n't!11§1J 2 � [tl];;t�Hc, 00 s 1 5 � s 1 6 '""fllwt� ti 

6 1 � <1> v:,,, ;(:a:-, 7tlaiJ� G -0. 3 0 4 m m1FmH�,, � it-C v \ 6 o .:: <1>1Fmi{,,J;.f-;t�J;. '""f � tJ 

, v:,,, ,::;(<1>-l}--1;;(:a:-*�<96 J: '5 iJ:��Afi-;t1::. t: iJ:PiJ1, .:: <1>1Fmi✓c,,,c J: '"? -c, :JFXi�iJ:
'E!JX� 0 ��� :a:-*I! L--C v \ G o 

[0093) 
� G tc, J::.ic [� 1] ,c�97C�*<1)� I L 1 -L 2 I <1>ffJ-;t, 7-.!7 9 - /'<1>rnil00r'ai� 

<1) 0 . 6 2 fg 'c � tJ ' e s iJ14 5 &'c � G ,:: � n� G' J::.� <1>*14 :a:-�;l L--c p G 0 

[0094) 

� t.=, -1::.ic <1>* 9 & tf* 1 1 n� G r-;t, .:: <1> m-3 <1>*n't!itU-e: i-;t, HE¥ r c J � ::r -.:::::. o/ !7 
1l� r k J iJ1� ( o) � iJ: '"? -c P 6.:: � iJ1biJ�6 o f4l56 Atttc J: 6 EJ"IDffifJ:, f4l56 AM<1>

:nroJ tct:iSmutc*� < � L-, ,:: ti� ½rniiJ::nroJ tC.ffi.J;.i-;t1J'\ � Po VI:'"? -c' r4l56 AJft<1>7Jfo] 
�,:: titc½rnt7J:7Jfo] � '1:fJ:, 7($1iHC�7J: G�R�iJ1£,�'""f � tJ, §fixi�'""f@JJfo]tC�R�9 
6 J::.icHB:$ r c J � ::r -.:::::. ,;; !71l� r k J :a:-flJffl L-iJ: P.:: � tc J: tJ, rmIDffi :a:-�Yt-tctfliiE 
9 6 .:: � iJ1tiJ R�'""f � 6 o 

[0095) 
� t.::, -1::.icm-3 <1>*n't!itU<1>1ftl1JieltIHJ:, �oo C1t$1 s : 9) J::.<1>iTiim:a:-�oo c 5 o,, 

+over-scan: 121 0. 7 X 6 8 1. 0) J::.tCt/.t7(L--Ct��L--C:l3tJ, -t<1>�<1>rmIDffi

:a:-rm 1 4 tc �9 o .:: 0 rm 1 4 0 �:n roJ f-;t J::.icrm 2 <1> J::. T :n roJ -e: � tJ , IW t, , Y la <1> :n roJ -e:
�Go rm 1 4 <1>1�:nfoJf-;t;;i_ !7 9 -:,,, J::.'""f Ylatc½rntiJ::nroJ (t�:nroJ) '""f� tJ, rm<1>*:nID
<1) tj:l:k:n1rni100 <1) *:k: -e: �GO rm 1 4 tJ:rnitOO <1>�:nroJ :a:-4 n'ifill, 1�:nroJ :a:-8 n'ifill L-t.:: rntffl<1>
HBiJ1 tJ 01k@:a:-*� L--c rmIDffi <1>:;tf"i'-:a:-� L--c V \ G 0 

[0096) 
*� 1ttl*n't!i1YIJ <1) A� '1/ I-- -',/' -1 7 !f 7 ]>. :a:-rm 1 5 tc �9 0 ,:: 0 rm 1 5 'cf J:, 89cfl*�*--j'-

6 l 0*�rnit00J::., X, Y�ffl01tt1'""f, (8, 4. 5), (0, 4. 5), (4. 8, 2 
. 7), (8, 0), (0, 0), (4. 8, -2. 7), (8, -4. 5), (0, -
4 . 5) 0 8 ,�iJ� G tt /::ti L-t.::7t}R 0 7-. � ,;; I-- -',/' -1 7 !7'' 51>. :a:-J::.n� G /®rte Crm-e: f-;t, A '""f Im 
lvti ( 1) r-../ (8) 0/l�tc) �9o 7J::8, $.{1JJ:mm'c�Go 19-;;t_�,;; r-!f-17!7"51>.0 
ffl:nroJf-;i;;t_ !7 9 -:,,, J::. '""f 0 X:nroJ, �:nroJf-;i;;t_ !7 9 - :,,, J::. '""f 0 Y :nroJ'""f � Go 1Wt>, lffif� 
� B tc, �Yt7J:'li.R�:a:-�F'.f L--CP6,:: � iJ1:5J-6o 

[0097) 
�t.::, .::01§1J-e:t>, 1�Gti6�ttrni1�0xtft!-tj-�:a:- rL oJ �- §El3HBOO� 7-50tj:l 

1C,,iJ� G�ttrnit1i� '""f 0fileitl :a:- r L p J � L--c' L O = 1 5 2 4 mm, L p = 7 0 0 X C 0

s 4 5 ° • . 4 9 5 mm '""f � 6 .:: � n� G, .:: ti G 0FJ:I01t$iJ1 2 J,,jJ::. ( L o / L p > 2 ) �
7J: tJ , 1t!� EfJ i!i P fileitl ( L P ) '""f B , �00 :a:-+n* � 7J: mil 00 tc tl.t* L--C �Jft9 6 .:: � iJ1 /::ti
*G.:: �, .IW't>, t�Mtl.t**'cafti-C P6.:: � 7J�:7J'Go

[*n't!ifU4 J
[0098) 

rm 1 6 l!ztfrm 1 7 � * 1 3 r-../* 1 6 :a:-fflv \ "'(, 2js:¥£8J::I tc J: 6 m-4 0*n't!i1§1J tc-:> v \ "'(�BJ::! 
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900 

[0099] 

2: 2: -Z: t>, llID1t*7F*-=f 1 i:P t?:>tt:±: L-t-::YciJ:, §!ixi�IJ:OOID1k�if9 0:®:iil'hW v ✓ ::t:.' 
"Z:lliJfflt� :h0 v ✓ 7:.'7t$*0)RtJ7'J v ✓ ::t:.'tt$ 2, § EE1BiJOOID�tk�if9 0:®:iil'hftY v ✓ ::t:.'-z:t'lrot 
� :h0 v ✓ :X7t$*0)ffr_:1J v ✓ ::t:.'tt$ 3 O)J@[-Z::iifl:iil'hffr_, Bztt7t$*0) § EE1BiJOOID1k�if9 0 
BzttOO 4 -z: Bztt� ;h, A !7 l) -✓ 5 ,;:)\Jfrt9 0 0 

[0 1 0 0] 

HP'b, 2: 2: -Z: t>, v ✓ ::t:.'7t$*0)RfJ7'J v ✓ ::t:.'tt$ 2 iJ:, �-c §!ili�IJ:ID17<:0)Jffiffr00-Z: 
t'lrot � :h -c :B �, :e-JffitfrOO 0) pg 0) 4 "J iJ:§!ixi�iJ:jpl:J<tffi'"f � �, f@JJ:I:1<00-z: � 0 o � t� 
, -:: -:: ,;:m 1t \ 6 :ht-:wbtt�IJ:1FI:1<00tt, :e-00 ::::.-� 0) n --JJ Jv/J: P3fffiJ�fH�*� ffl 1t \-c, RU� 
L, t�:J;. [� 1 J '"f*� tl,00

[0101] 

tmic v ✓ ::t:.'7t$*0)ffr_:1J v ✓ ::t:.'tt$ 3 �f$Jfflt9 0 § EEtBiJOOiJ:, �iJ: �, :effiJO)ffiJTJt�� J]l 
/��90t1--JJJviJ:rn[.���* (x, Y, z) �fflP, X, YO):$JJ[:J;.��<frtm�L-t� [ 
�2] -Z:*;b�tl,00

[0 1 0 2] 

tJT O)* 1 3 rJ:, � 4 O)*M!i1§1JO) v ✓ ::t:.'-r- ?' �7F L- -c :s �, m��awm� s o, •� 
,cs 1 7J\ 6 s 2 4 � -z: � � s 2 5 fJ:{tOO-z:� 0 0 * 1 3 ,c:sv \-c r Rd J rJ::effiJO)BiJ:$4 
1£'"f� �, J:.icCKI 3 )<JJ:CKI 7 O)g=t'Z:ffiJO)ir:fflU,cBiJ$0)$,C.\iJt�0�'ElrJ:I£0)ff-z:, �O)� 
'ElfJ:� O)ff '"f*;b L, -c It\ 0 0

[0103] 

[* 1 3] 

� 1 3 
Surface 

so 

S1 

S2 

S3 

S4 

S5 *

S6 *

S7 

S8 

$9 

S10 

S11 

S12 

S13 

S14 

S15 

S16 

S17 * 
S18 * 
S19 # 

S20# 

S21 # 

S22 # 

S23 # 

[0104] 

Rd 

lnfinitv 

lnfinitv 
lnfinitv 

49.017 

201.672 

-60.233

-55.360

56.669

-27.651

46.949

47.407

-46.719

Infinity

-9457.081

-64.870

-42.429

137.716 

-34.874

-63.364

Infinity
Infinity

Infinitv

Infinity

lnfinitv

TH nd vd 

10.00 

31.34 1.51827 48.0 

4.97 

4.65 1.85306 17.2 

18.00 

9.00 1.49245 42.9 

0.10 

9.32 1.49811 60.9 

2.50 1.76014 20.0 

0.10 

9.00 1.49811 60.9 

25.90 

9.10 

6.00 1.85306 17.2 

65.00 

4.19 1.74702 33.2 

9.00 

10.00 1.49245 42.9 

2.50 

8.00 1.49245 42.9 

19.55 

8.00 1.49245 42.9 

121.95 

-742.00 REFL 

S::0)*13,;::s1t\-c, 1THJ rJ:OOrfflfilefflt-z:��, -=fO)v✓::t:.'OOO)TJL�n\6'/XO)v✓::t:.-
OOO)JJI'.�� '"f O)filefflt�7F9 o � t�, ,t-0) v ✓ ::t:.'OO,cxi L- -c, '/XO) v ✓ :XtffiiJtkffl!Hc � 0 !F-f 
,;:ij:, OOrfflfileffltfj:IfO)ff-Z:, t:tlU,c�0�'E1fJ:�O){f-Z:* l--CP00
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(0 1 0 5J 

2: O)* 1 3 fC:BP----C S 5, S 6, S 1 7, S 1 8 i-;t@J!iltf3'/J:;;pl3j(tffi�c:b �, * 1 3 � 
i-;tffiJO)m�O)fJiHc r * J �t-Ht----c :5:rir· � � < *7F L-----c :8 �, 2: tit?> 4 --:::>ffiJO);;pBJ<ffiJ0)1� 
�- J,,,j_�O)* 1 4 fC7Fl-----CPoo 

(0106) 
(* 1 4J

� 1 4 

Surface --�-,, .. 

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 -9.2584E-24

K -5.10683146 0 2.3121 SE-12 F 1.4876E-19 J 1.40237E-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 

$17 A -6.7402E-06 D 3.24143E-13 G -2.1415E-20

B -1.1095E-08 E 1.381 HE-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

8 -1.1602E-08 E -2.9081E-17 H 5.15556E-26

(0107) 
� t::., 2: O)* 1 3 tc :8 i., \ ----C, S 1 9 '/J,. t:> S 2 2 �J:mltc v :1/ 7-'.'7t�*O)�JJ v :1/ 7-'.'t$ 3 � 

;f'/ilnxT o 13 EB BiJOO%ik:�ifT o lffitfrtffi� c:b �, S 2 3 i-;tRUtcJx!ft7t�*O) 13 EB Bil00%ik:� 
ifTolx!fttffi�c:b-:::>L, ffiJO)m�O):f'.PtfC r#J �1tlt----C*7FL-f::.o 2:tir?> 5--:::>0)§EBBilffil 
0)%ik:�*T1�0)fj�, j,,,j_�O)* 1 5 fC7FTo 

(0108) 
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[� 1 5J 

� 1 5 
Surface 

K 
S19 04 

06 
cs 

010 
011 
013 
015 

K 

S20 04 
06 
08 
010 
011 
013 
015 

K 
S21 04 

C6 

08 
010 
011 
C13 
015 

K 
S22 04 

06 
08 
010 
011 
013 
015 

K 
S23 04 

06 
08 
C10 
011 
013 
015 

[0109) 

0 
-0.00523704
0.022327058
-0.00076156
-0.00059005
4.88728E-06
1.92499E-05
-1.9167E-05

0 
-0.00380713
0.034310744
-0.00082075
-0.00096306
1.464 78E-06
2.57064E-05
-3.3719E-05

0 
0.01628158 
0.024536292 
0.000287791 
-5.6467E-05
-4.4889E-06
-7.4216E-06
-9.5063E-06

0 
0.016419443 
0.021115451 
0.000323178 
-4.5525E-05
-4.138E-06
-9.223E-06

-9.9105E-06

0 
0.002289792 
0.000330451 
3.09058E-05 
1.02245E-05 
-9.5057E-08
3.1048E-07

1.27367E-07

� " 

017 3.06092E-:-07 
019 2.31689E-06 
021 3.17855E-07 
022 -2.18E-09 
024 -1.35E-08 
026 -4.4124E-09 
028 2. 72086E-08 
030 -4.0242E-10 
032 -2.6688E-09 
017 4.41515E-08 
019 2.59357E-06 
021 1.34672E-06 
022 -6.3335E-10 
024 -3.2842E-08 
026 -9.4354E-08 
028 5.63114E-08 
030 -1.5828E-10 
032 -9.3186E�10 
en -1.4847E-07 
019 -4.1463E-08 
021 3.75928E-07 
022 8.73333E-10 
024 -l.3318E-09 
026 ..,5�0191E-09 
028. -t.338E-09
030 2.11331E-11
032 3.73498E-11
017 -1.7539E-07
019 -1.5271E-07 
021 5.09788E-07 
022 7.02901E-10
024 -1.3689E-10 
026 -4.0137E-09 
028 1.70813E-10 
030 2.82551E-11 
032 1.42902E-10 
017 -2.5231 E-09 
019 2.58369E-09 
021 1.24861E-09 
022 4.81491E-12 
024 -3.7371 E-11 
026 1.56104E-11 
028 7.8498E-12
030 1.56487E-13 
032 -4.1734E-13 

034 -1.504E-09 051 1.89916E-12 
036 9.24213E-10 053 -2.6408E-12 
037 2.73895E-12 055 -2.2305E-12 
039 -5.7332E-11 056 -2.3991 E-15 
041 -6.5197E-11 058 2.74339E-14 
043 -l .4355E-10 060 9.09554E-14 
045 -2.1121E-11 062 2.42098E-14 
047 4.94771E-14 064 1.85581E-13 
049 5.78829E-13 066 -1.2907E-13 
034 -2. l 067E-09 051 1.36481E-13 
036 -1.3645E-09 053 -1.7814E-12 
037 2.55427E-l 2 056 1.48598E-12 
039 -3.0724E-11 056 -1.1411E-15 
041 9.74292E-11 058 1.71485E-14 
043 5.80355E-11 060 1.60064E-14 
045 -1.3903E-10 062 -1.6566E-13 
047 7.97383E-14 064 1.4173E-13 
049 -2.2316E-13 066 5.32957E-14 
034 -l.578E-10 051 -3.1391 E-14 
036 -3.154E-10 053 4.92021E�14 
037 1.44753E-13 055 -1.2229E-14 
039 1.02001E-12 056 -1. l 929E ... 16 
041 4.04083E-l2 058 -1.9881 E-16 
043 2.15125E-12 060 -1.1661EH6 
045 1.05501E-13 062 -3.9789E+-15

047 -1.2171E-15 064 1.92077E-15 
049 1.57629E-14 066 -5.4374E-15 
034 -2.5651E-10 051 -3.1411 E-14 
036 -6.0608E-10 053 2.14522E-13 
037 1.26957E-13 055 1. 76045E-13 
039 1.00917E-12 056 -9.5762E-17 
041 3.91234E-12 058 -2.6471E-16 
043 -1.1163E-12 060 -2.2728E-16 
045 -4.4694E-12 062 -3.086E-15 
047 -7. 7346E-16 064 5.99803E-15 
049 -1.2051E-14 066 -1.1247E-15 
034 7 .66238E-t 4 051 -2.3328E-17 
036 3.37658E-15 053 1.85177E-17 
037 -1.5632E-16 055 -4.0416E-18 
039 2.15761E-15 056 1.15938E-21 
041 -3.7026E-15 068 -3.3248E-20 
043 1.35291E-15 060 7.75597E-20 
C45 -3.329E-16 062 -8.1537E-20 
047 -4�2776E-18 064 8.41917E-20 
049 1.73654E-17 C66 -2.3609E-20 

!!!t;::, 1,:�rT O)* 1 6 ,;::ri, **tn!i1,IH;:::Blt ,o�ffijO)ftJ{ � � ilffiM�.\0)7(� � �JF L- -C P,oo 
2: O)* 1 6 t;::;Blt 6 r ADE J , r YD E J 0){1[0)�7FO):,JJlU�i, fill� L- t.::im "J '""f � l;, 
**tft!H§U t;:::Blt 6�ffiJO)ftJ{ � 't, :5t0)*1ft!if§IJ 1 � rHl:foJ t � '""f � 00

[O 1 1 OJ 
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[* 1 6) 

� 1 6 

[0111) 

Surface 
so 

S15 
S17 

S23 

ADE (
0 

) YDE(mm) 
-2.000 0.0 

0.0 0.230 

0.0 -0.230

35.000 0.0

HP t>, -:: O)* 1 6 � >lo �, RUJZtt L, t.:*14+i�r,ii,JE. L, ---c" \/J: P-:: � iJtj}o o L, n� L, iJ:iJt t?> 
, ,t-O)jt�-fr� iJt1J, � <, �fr��� L, t�*tit!I1'U � /J: '"? ---c Po o

[0112) 
�1J, -::O)m-4 O)*nt!I1'Ucti, J:.icO)* 1 6 ,c�--t J: 7 ,c, s 1 soo�- o. 2 3 mm 

ffl1C.,�it, S 1 700��tc 0. 2 3 mmffl1C.,�it---CP00 �oOO�ffliC.,�itt��-3', J,�.H� 
0) 00--C ti-t-0)1fmJ1C.,J;.tt �tYC-'BJntm1J--t o o vt '"? ---c, -:: 0) s 1 s � s 1 7 0)1fmJ1C.,fi, s 1 s 
� S 1 6 '"C:fi/JX� :ho 1 ;f)(O) v :1/ ..::(�7e-'BJiJ� t?> -0. 1 9 3 mmffl1C., � it o-:: � ��at L, 
---c Po O -:: 0)1FmJ1t,J;.tiltJ;. --c � &J, v ✓ .:::(0)-1J--1 ..::(�*� < --to J: ') /J:�:l?llfi� t: tJ: P 
iJt' -:: 0) ffl1 L \ 'C J: '"? ---c ' J Flt� 7J: B!fX� 0) ltWi'U� � *It L, ---c p O 0 

[0113) 
� t?>tc, 7e�O)� IL 1-L 2 I 0)11Ui, :7-.7 9-:1/@IOOO)i'aJ�O)O. 6 4,ffi---C�&J 

, e s iJt 4 5 &--C � o -:: � n� t?>, J:.ic [� 1 J 0)*14 ��JE. L, ---c Po o 

[0114) 
¼t�* 1 3.&�* 1 s �>lo�, -::O)m-4 O)*tit!I1§1J--cti, ElB:$ 1 cJ � ::r-.::::.,>' !71� 

lkJ iJt� (0) �7J:-::J---CPo-::�iJt;biJ�oo r4lbAtttcJ:o.g-Mffifi, r4libA!f'tO)--Jj[ti] 
, c :-t.iilffii , c * � < � L, , -:: :ti � * mi tJ: 15 [ti] , c _ffiJ;_, i + � " \ 0 vt '"? ---c , r4 lb At-t 0) 1i [ti] � -:: 
:titc½mi/J:--Jj[ti] � --c,i, 7(tjJ/iHC�/J: o �fil§;!Ji&,,�--c � &J, §!ix-t�--C:@--Jj[ti] fC�fitT o J:. 
icaiJ:$ 1 c J --? ::r -.::::. '>' !71J� 1 k J �flJffl L, /J: P-:: � ,c J: &J, CK!Mffi � �YHctfliIE'"t o 
-:: � 7'J1--C � 0 0 

[O 1 1 SJ 
7J: i>, **tit!I1'U 0)1:J?'J1Ji(!!fflti, �00 (1t$ : 1 6 : 9) J:. O)j[!lffi �1t00 ( 6 0" +over

-scan : 1 4 5 2. 8 X 8 1 7. 2 mm) J:.tct!t* L, ---C��L, ---C ;B &] , -t-O)[KIM.ffi� [Kl 1

6fC�To -::O)[Kil 60)�--Jj[ti]tiJ:.icCKl20)J:.T1JftiJ, HP't>, Y-'BJO)--Jj[ti]--C�oo ¼t.:,
-:: 0) [Kl 1 4 0) ;t,Yi--Jj [ti] ti :7-. 7 9 -:1/ J:. c Y -'BJ O)½ mi /J:--Jj[ti] (;t,Yi--Jj[ti]) c � &J , CK! O)ffi:--JjMO)
$:R:iJ1uIDOO 0) $:R: --c � o o -t-L, ---c, -:: 0) CK! 1 4 ti, uIDOO O)�--JjftiJ � 4 7t'rfilk :-t1t1JftiJ � 8 7t
� L, t.: l�JJO) aiJiJi &J O)ik;��*�T-:: � tc J: -::J ---c, CK!Mffi O);ffr �� L, ---c" � Q 0 

[0 1 1 6) 
� b tc, -:: O)m-4 O)*nt!I'JYU0):7-.� '1/ � !/'-17 !f7 J;,, �[Kl 1 7 fC�To -:: O)[Ki 1 7 --Cti, 

�1t*�*r6 1 O)*�rnilOOJ:., X, Y��0)1tt1c, (8, 4. 5), (0, 4. 5), 
(4. 8, 2. 7), (8, 0), (0, 0), (4. 8, -2. 7), (8, -4. 5 

) , ( 0, -4. 5) 0) 8 ,�iJ� t?>tttl:l L, f.:7e*0):7-.� '>' � !/'-17 !7''7 A� J:.iJ� t?>,unc ([Ki 
--Cti, n--C!ffllvtc: (1) ,___, (8) 0)/IIJnc) �To i:Jiutimm--C�oo �A�o/ �!/'-17!7'' 
7 A 0) ;t,Yi--Jj [ti] ti :7-. 7 9 - :1/ J:. --C 0) X--Jj [ti], �--Jj [ti] ti :7-. 7 9 -:1/ J:. --C 0) Y --Jj [ti] --C � o o HP 't> 
, 1iuf� � 't tc, �Yf/J:'f1:fit�Mtf� L, ---C Poo

[0 1 1 7J 
,t-L,---C, J:.ictcJ:-::J---C{�t>:ht��ttuID1tO)J-1�-tj-$� IL OJ � L,, §EEtaiJOO� 7- 5 

O)q:t1C.,iJ�t?>�ttuID1t¼--CO)file'4t� IL pJ � L,f��-3' (J:.�cCKI 1 �$�ij) ' LO = 2 0 3 
2 mm, L p = 9 9 6 X c o s 4 5 ° •. 7 0 4 mm --C � o -:: � iJ� b, -:: :ti b 0) 00 0) 1t$iJt 
21,jJ:. (Lo/Lp>2) �/J:&J, 1t!�EfJJ[fPfile'4t (Lp) -Ct>, �00�+7t7(�/J:@100 
tct!t* L, ---c�tt'"t o-:: � iJ1tl:l*o-:: �, HP't>, �tttlt*:$:tc�:ti---c "\0-:: � iJ17too

[0 1 1 8) 
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{Xte, �#O)[KI 1 8 ie ti, J,,,_1J:.telff1£ L td��:n:�,:::::t...::::.. ,y r- ���!'111:'Rfft���iilte:J.l!i 
ffl L, f§Uxtf, fi�1¥0)!f00�$-'- r-ik:O) ;i_ 7 9 -:;,,�O) _Ue[mHt �tlt*�M L t-=ik:�iJt� 
�ti,'"( .:i3 tJ, J!te, i�#®CKI 1 9 tett, ��71:�,:::::t...::::.. o/ r-iJ� 6 -7-7 9 -✓¼ '""(:O)��filefflt
� 3t x t.: �i:i-0) rtl, � � � L -c p 0 0 1m t> , CK! 1 9 n � 6 ti BY:l 6 n � 1J: J: :de , EI EB HE oo � m p

, -7-7 9 -:;_,,fextL -C:n:w!J�ftJHt-Cf4llb��T 07J:a:'"1:r:t, t��filefflt��gf L, t.::fil§.ffl[iJ� 6
* � < 3t1t � --1t 0 �, CKl�ffiiJt* � < iJ: tJ , ;i_ � ,y r--1J-4 :A ti*� < iJ:-:::> -c Mft·l�UJl�iJt�
1LT6o

[0119] 

f§U}tf'J, J:.ic®[Kll 9te�9J:7re, -7-79-:;,,50)'lli.iil�, �§t'lli.iil6 5 c�it�tt 
t.::tmi00-1J-4 ;(, f§Uxtf, 8 o 4 :;,,+:fH�) n�t?>, �ttimiOO�+� < T0JJfoJO)'lli.ii16 6 C 
f§IJxri, tmi00-1J-4 ;:(6 o 4 :;,,+:fH�) reiilPk�i:i-0)-7-�,y r-�ik:�ffiO)ik:���#O)CKI 
2 ore, ft!!.JJ, imiOO�*� < T0JJfoJO)'lli.ii16 7 ie (f§IJxri, tmi00-1J-4 ;7:.' 1 o o 4 :;,,+:fH 
�) iilPt.::�i:i-0)-7-�,y r-�ik:�-zO)ffiO)ik;��CKl2 1 ,e�To 2:tl,6[Kl2 o&�CKl2 1
n� 6 ti BY:16 n�IJ: J: 7 te, ffiO)*� � r:timi00�$MO)� 2 %1,,JJ:.te ¼ '"1:*� < iJ: tJ, ;i_ � ,y r
�tk:r:t�it'lli-iil®�i:i-0) 3 ffiJ,,,jJ:.te*� < iJ: tJ M1'·14.Fi�iJt�1tT 00

[0 1 2 0] 

iJ: .:13, ;i_ � ,y r-O)j:�*r:t, f§IJ 3t. fi,1",z-JvO)Niil � mJ1kte$111 � --lt-C l::":;,, r-i:i'.b--lt � fr-::> 
-C ti, @i00:@{:f,:7_ � '1/ r-�ik:� �Ytre--r 6 2: � fj:'""(: � /J:Po -zO)flEBfJ:, 71:��iJtl§_JfjJ-f
;f#'""<:IJ: Pt.:: llb, /'\;f Jv�l§.l!ixt;f#O) v :;_,, :A 0)$1:/J'""<:r:t, tmiOO O)�fj�O) 7 :,t - :h -7-�i:i';b--lt 
0 �, ft!!.O)fi�:5}0) 7 :,t - :h ;i_ iJt* � < --rtt0 -=: � te iJ: 0 t.:: l5b '"1: db 6 o ¼ t.::, El EB HEOO v:;,, 
;7:.''""(: db 01k7J V ✓ :Ag:'(:O) V ✓ ;7:.' 3 1 � 3 2 0) ;J;.. � $111 L, kt:!. lt '""<: r:t, � r:t tJ ' 2: <1) A�''/ 
r-�ik;O)tflfiEr:t'""<: � IJ:i., \0 2: ttr:t, A 7 9 -✓'lli-ii10)$j:/Jfeff ') ffiO)f!Difter:t, 1§.l!ixt;f#

v :;,, ;7:.' 0) /'\ ry -iJt£,� re iJ: 6 t.:: l5b '"1: db 6 0
[0121] 

-t 2: '""<:, J:.ic0)*1/t!i'f§IJ �£te, -7-7 9 - ✓'lli.ii10)f.$j:/JtextfiD L, -C, v :;_,, ;7:.'� $111 � --lt, 
ti-:::> -C, -7-� o/ r-�ik;O)ffi�Mft114.Fi�O)c&ffre�*iJtdb 6 v:;,, ;7:.'�Jr'H� L, k�*' tite, 
m1ictkJJV✓A-g:'(:�fl,oxT0�0)/'\t7-�if90 }/:;_,,;7:.'3 3, 3 4 CJ:.icO)[Kl2)0:tCKl6 
�$Yij) ��re, EIEBHEOO�ifT6�v:;,,;7:.'3 1 � 3 2 ��, -zO):n:w!J7JfoJte$111�--lt 
0-=: � iJtif�'""<:db 0-=: � � JUt L t.::o IJ:.:13, m1icE1 EBHEOO�ifT 0 � 7-4 0)$f11ti111* 
EfJ '"1: db 0 o L n� L iJ: iJt 6 , ftJf P -c �iii � ti,, n�-::>, lt!� EfJ-1J-4 ;7:.' iJt* � P El EB HE 00 0) � 7 
-4 �$111�--lt62: �r:t, �iilO)fflmJ:.iJ�t?>ti, l!lffl!J:,�iJt:$-Pt.::llb, tite, J:.ictk7Jv
:;,, ;7:.'g:'(: 3 � ;ff,oxT 0 v :;,, ;7:.' 3 1 ,..___, 3 4 � m11T 6 -=: � iJt-ji ti if111'"1: db 6 o 

[0 1 2 2] 
�#O)[KI 2 2 ier:t, J:.ictk7J v :;_,, :Ag:'(: 3 �;f'l,oxT 6 v :;_,, :A, IW't>, El EBHEOO�ifT 0� 

J!!!v:;,,;7:.'3 1 �, �r:ttJ EiEBHE00�ifT6�v:;,,;7:.'3 2 �, -t-L-C, �0)/'\t"J-�ifT 
61§.l!ixt;f# iJ: 2 l)( 0) � v :;_,, ;7:.' 3 3 , 3 4 ) � $111 � --lt t.:: �l;k� � � L, -C P 6 o iJ: .:i3, CK! 2 

2 (a) r:t, J:.icCKI 1 6 te .:i3 P -c, �ttimiOO � 1J" � < T 0 7JfoJ O)'lli-iil 6 6 Ctmi00-1J-4 ;7:.' 6 
04:;,,+:fH�) teiilPt.::�i:i-, CK122 Cb) r:t, �ttimiOO��it'lli.iil65 Cimi00-1J-4;7:.'8 
04:;,,-:f-:fH�) te'lli.ii1T0�i:i-, -t-L-C, CKl2 2 (c) r:t, �ttimiOO��ttimiOO�*�< 
T0JJfoJO)'lli.ii16 7 iem11Lt-=�i:i'�-t-tt-rtt�L-CP6o .IWt>, 2:0)*nt!i1'U'"1:r:t, -7-7 
9 -✓'lli-iilO)f.$j:/Jtext L -C, J:.ictk7J v:;,, ;7:.'t:'(: 3 �;f'l,oxT 0 � ®/" ?-�ifT 0 v:;,, ;7:.' � 
-z O)i[fftO)l§.Jfixt*IJ: v:;,, ;7:.-�i:i'--lt-C �ff� Lt.:: v:;,, ;7:.'t:'(: �, -t-L -C, El EB HEOO �ifT 0 
2 l)( O)� v :;,, ;7:.' � 1 -::> 0) v :;,, ;7:.'t:'(: � L,, 2: 0) v :;,, ;7:.'g:'(: � -t 0)71:w!JJJfoJ te $1:/J � --lt -C -7-7 
9 -✓'lli-iiltextL -CJr'H�T 0-=: � re J: tJ, -7-7 9 -:;,, �"ill.iii 6 6 n� 6 6 7 ¼ '"1:0)fffl'""<:, � 
Yf!J:·14.Fi��f� 6tL0 J: 7 te L, -C v \00 

[0123] 
iJ: .:i3, J:.3£ Lt.:: J: 7 te, J:.ictkJJ v :;,, ;7:.'t:'(: 3 � ;ff ,oxT 0 v :;,, ;7:.' 3 1 ,..___, 3 4 � $1:/JT 0 t.:: 

llOO);ffm� L -cr:t, f§Uxri, �f-fO)[KI 2 3 Ca) te ti�T J: 7 te, ��!'111:'Rft*��iil 1 
0 0 0) � fi�te, -t tt-r ti,, J:.icmJJJ v :;_,, ;7:.'t:'(: 2 (1§.J!ixt;f# 0) v :;_,, ;7:.' 2 1 ,..___, 2 5 ) � 1kh v 
:;,, ;7:.'t:'f: 3 C v:;,, ;7:.-3 1 ,..___, 3 4) ��5JU0)11f�i:i 2 1 o, 2 2 o re;f;fi;J;..�;J;.., �JJ0)11f�i:i 
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2 1 0 ��im'._O)gft 1 1 0 O)�{iB 1 1 1J:.te�'.fE90 ��h:, ft!!.:J'JO)t��.g. 2 2 0 ti, ,f§IJ 
;ttf, v-Jv J:.te�t1JtiJtitte:« t) -rHt G o ¼ k, 2: O)ft!!.:J'JO)t��.g. 2 2 0 ;Q\ 6 tt, ,f§IJ;ttf 
, o '>' r'l:kO)fiB:f::t 2 2 1 � J:.:ntc�� L, -C :l3 tJ, J:.gcgft 1 1 o 0) J:.rnHcMrot L, k 7' 9 '>' 
I-- t'iB 1 1 2 n,. t?>)}iiBte�te � it 0 o -t-L, -c, 2: O)ft!!.:J'JO)t��.g. ( f9U;tt-!, t��.g. 2 2 o) 
tett, -=fi!t>¥ffl221, 222, 223�MffltL,-C:l3<��te, �i�t��.g-220�1:.ict� 
�'El' 2 1 0 ten L, -C ( 2: O){gij'"""f tt, CR] te*EP '"°f7F9 J: 7 te, v Y A':f:tfO)nJm:nftil ten L, -C 
rn[_j§ :J'J[ti] te) m1JtiJFitte�im'._pg te�im'._9 0 o 

[0124] 

a :8, 1:.ict�:n v Y A'1:t$ 3 � 1Jfflt9 0 v YA' 3 1 ,__, 3 4 t'i, J:.gc 0) CR] 2 3 ( b ) t e 't 7F 
9 J: 7 te, v YA, 3 3 � 3 4 � � .i!t>-C �ft� L,, .IW 't, v YA, 3 1 , v YA, 3 2, -t-L, 
-C, v YA, 3 3 ,&Z, 3 4n,.6a031:t$te:5}�t 6 :h-C :8 tJ, -t-L, -C, ,t-O),t-;h-z;h0){1[im'._� 
, 7' !7 9 -Y te�tt L, -Ci� 6 :h0 rnfltffi 0)-lr ,1 A, ( 6 0 -1 Y-r, 8 0 -1 Y-r, l O O -1 Y-r 
) tcJ-j"T,Gl,-Cm1J--t00 .IW't, J:.gc0)�2 2 1, 2 2 2, 2 2 3t'i, 2:;h63:f:t$0)vY.:::Z: 
textm L, -c' .IW't, '.fr V ✓ .:::Z:1:t$tcxt L, -c jiJf�O)ftJlf41§ &'"""fMrot� ;h-C V "0 0 ;Q\;Q\01lrottc 
J: :nt-t, 1:.icm1JaJtitat��.g. 2 2 on.,. t?> g ft)}fiBte�te 1,, t� o '>' r'iiB:t::t 2 2 1 �, -=fi:t> 
gft 1 1 o O)*OOJ:.te r 6 o J -1 Y+, r 8 o J -1 Y+, r 1 o o J -1 Y+a �'O)E:fJ�M 
�t-C:l3Pt�ttim'..tc#t1J--t02:�,cJ:t), J:.gc3:f:t$0)vYA', .IW't, V✓A'3 1, V✓A'3 
2, -t-1,,-c, vY.:::Z:33&Z,34n\ -t-:n-z:n, �221, 222, 223tcrd-:::>-C#l1J 
--t02: �teJ: tJ, rJr�tettim'..teMcim'..�:n02: � �a00 .IW't, n,.n,.01lrotteJ::nt-t, �� 
!fil�{i*7F�im'..O))}fiBn" 6, J:.gco '>' Fl:kiiB:f::t 2 2 10):5tftim�CRIO)*EfJ:nftiltcm1J--t02: 
� te J: tJ , �tturuoo 0)-j;: � � �, 7' � '>' I--Ml:kO)ffi--?M{i'ri.Fit0)�1t�# -5 2: � a < , � 
J!--t 0 2: � nttiJtJt� a00

[0125] 

¼td'i, J:.JZttL,t�ttmJcft;t-C, CR17Jd'il,aPnt, --?f'it) J:.gcO)J: 7 a��,t-O))}mJte 
MffltL, k P3fffi�f1Jffl'""t 0 2: � te J:-:::> -C 't, J:.gc� [o):ffO)�Fit��rot'""t 0 2: � 't tl:l*00 a 
:8, ,t-0)��- t�te, 1�:n v Y .:::Z:1:t$ 3 te;l3P-C l�Hl3HB00�1f9 0 2 l)(O)� v YA' 3 1, 
3 2 f'i, ::}'tllJ:J'J[ti] O);f-BMttiil O)�J!te 't ;Q\;Q\;b bi'\ @J!i �ff 7 &.-�nta Po 2: 0) 2: � ;Q\ 
6, 1§1J ;t r-t, 1:.icfffil:kiiB:t::t � lLP tc1!:l:!v tc@J!itiJtitte, 1m -t, :5'cftimffl!J � 1�i'trmffltl tenfflt 1,,, 
-t-0):5'cftimffl!J� @J!i L, av,. J: -5 attm� --t 0 2: � ;ottlf ¼ L, Po J!te t'i, ,f§IJ;t t-!, '�IJJ::e-!7 
a�· ��D-1£0Ct1J-=f.�� m P-c, 1�:n v ✓ A-ii 3 c v ✓ A, 3 1 ,__, 3 4) � -t-:n-z:n#t1J--t 0 
11m � um 9 0 2: � 't tiJ Fit'"""f � 0 'J O .IW 't' 2: ;fl, te J: ;fl, r-t, �fl� �t-1"9 0 A !7 9 -✓ 0) 
ttiil (l!P't, �im'._t,i,.67'!7 9-Y¼'"""fO)filefflt) O)�J!tex-ffiGL,-C, 7'�'>' 1--Ml:kO)ffi--?M 
{i'ri.FitO)i:&-g-'""t 6�1J*nt1� 6 :h0 o

[0126] 

�P-c, J:.ictc7F 1,, t��nt!t1'1JO) v ✓ A--r-!7 �, J,,,.1T O)* 1 1 ,__, 2 1 &Z,CRI 2 4 ,__, 2 6 
�$�l;l 1,, at,it t?>, J,,,.1Tte7F--t 0 

[0127] 

a:l3, 2:2:'"""f't, ��HflffiJO)�tl, J:.�0)[�1] �roJ�'"""f�00 ¼k, �T0)*17 
'"'-'200)�firH'i, !y7Jj1ffi (lt:$16: 9) J:.O)j[!lfflO)�{i�fiOO (60" +over-scan: 1 
8 4 1. 9 X 103 6. 1 mm) J:.te�-j(��90��0)�,f§lj�7Fl,f�'&O)'"""f�00 ¼k 
, 2: O)��O)��::}'t$,::::z...::=. '>' f-- te;l3�t 676$�tj'-O) v Y .:::Z:[ffit,i\ CR] 2 4 fC7F� ;h-CP00

a:l3, 2: 0)�1ft!!f9Ut,itJ:.ic0)�1ft!!1§1J � �a 0 O)f'i, J:.icCRI 4 tc:l3P-c s 9 � s 1 o '"°f7F� :n 
0 v Y A'OO t,i\ 2: 0) CR] 2 1 '"""f t'i, 2: ;h b ;ot�ft tea -:::> -C :8 t) , -t-0) t� i!t>, S 0 ,__, S 2 2 0) 
1ffi '"°f li fflt � ;fl, -C v " 0 o 

[0 1 2 8] 

¼9\ *1 7tc:l3P-C fRdJ t'i:e-ffiJO)HB$*1£'"°f�tJ, CR1$'"""ftffi0)1i:fflJHcHB$0)q:t,C., 
nt� 0 ��tc t'iIE O)fl!l '"""f, � O)��t'ij[j_ O)fl!l '"""f*;b � :h -c v,. 6 0 ¼ k, 2: O)* 1 7 te :l3 v,. 
-c r T HJ t'itffilfflfilefflt'"""f � tJ, ,t-0) v Y A'ffiJO)JJlJ�i,)\ 6'/XO) v Y A'ffiJO)JJlJ�¼ '"""fO)file'4t�
7F9 o � 0 v Y A'[ffitext L, -C, '/XO) v Y A'tffintkffl!He ttiil'""t 0 � � te t'itffilfflfileffltt'iIEO)fl!l
'"""f, t:i"ffiUte ttiil--t 0��t'ij[j_ O)fl!l'"""f* � :h -c P0 0 J!te, 2: O)* 1 7 te :l3P-C s 5, s 6
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, s 1 6, s 1 7 CJ:.tc'.lXI 4 �$¥,�l) tt§!i:M�IJ:;;FDJ<OO'""f db�, * 1 7 '""f�'iOOO)m�O) 
t1H;:: r * J � Mi t ---c :JF 1.,, ---c P G o IJ: ;s, .= :h t?:> 4 -::> 00 0);; FD.I< 00 0) 1l� � t.1 T 0) * 1 8 t;:: :JF 
L, ---C PG o 

(0 1 2 9) 
(* 1 7J 

� 1 7 

Surface Rd 

so lnfinitv 

Sl lnfinitv 

S2 lnfinitv 

$3 62.278 
S4 -266.980

S5 * -51.942
S6 * -47.349
S7 32.165
S8 -32.506
S9 33.772

S10 -42.116
S11 Infinity

S12 198.090
S13 -59.931

S14 -20.939
S15 134.847

S16 * -27.918
S17 * -31.695
S18 # lnfinitv

S19 # Infinity
S20 # Infinity
S21 # lnfinitv

S22 # lnfinitv

(0130) 

TH nd vd 

7.600 
22.200 1.51827 48.0 
7.343 
4.500 1.85306 17.2 
19.016 
5.000 1.49245 42.9 
0.100 
11.700 1.48876 52.8 
2.246 1.85306 17.2 

10.500 1.48876 52.8 
18.784 
6.916 
5.500 1.85306 17.2 
41.959 
3.200 1.74702 33.2 
4.782 
6.000 1.49245 42.9 
6.437 
6.000 1.49245 42.9 
11.138 
6.000 1.49245 42.9 
91.557 

-996.000 REFL 

� tc., J:.tcO)* 1 7 t;::;sp---c s 1 8 n" t::> s 2 1 fi El EBHBOO v:,,, .:::{O)�Ja!tJfOO'""fdb �, s

2 2f'iEIEBHB00� 7-0)B(J'rtOO'""fdb-::J---C, ooO)m�O):tJiH;:: f#J �M�t---C:JFl,---CPG o .= 

:ht?:> s -::>O) El EBHB000)�1ft�*T1l�O)fi �* 1 s t;:::JFTo 

(0131) 
(* 1 8) 

� 1 8 

Surface = 

� 
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.SE-15 H& -8.BE-22
K -14.7411 C 1.79E-10 F 2.48E-17 J 3.16E-25 

6 A -6.9E-06 D& -1.lE-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-12 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 

l7 A 7.14E-06 D& 8.97E-13 G -2.7E-20
B -1.5E-07 E 8.7E-17 H& -3.1E ... 23

(0132) 
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{Xtc, .J;JT 0)* 1 9 tc.:BP--C tt, ��O)::g� � 1ri � 1i:titc_ftQ_«--Cif$0)ffl "<:*� L, --C .:i3 �

, tifU:iJt11�0)f(i"<:� �, 1i:fU:iJt::g�"<:ttii3Jll� 0) 11 Y"?"<:� -tl]-::, tc. 2 ffl0)�1litt5.:\ 2 ic�

L, tc. r mJ � r n J 0)1ri � � L, --C P Q o 

(0 1 3 3) 
(* 1 9] 

� 1 9 

Surface El c:::um11:1.11 �'llt1 

0(4.1) 1.66E-06 0(2 5) -6.4E-09 0(4 5) 2.8E-12 
K 0 0(2.3) 2.53E-06 0(0.7) 7.43E-09 0(2,7) 5.2E-11 

18 0(2 0) -0.01616 0(0.5) 1.98E-06 0 8.0) -4.6E-11 0(0.9) -2E-11
0(0 2 -0.01788 0(6.0) 4.65E-08 C 6.2) -2.1E-10 0(10.0) -1.7E-13

, 0(2 1 -0.00075 0(4.2) -5.3E-09 C 4.4) -9.1E-10 0(8.2) 4.71E-13 
0(0 3 -0.00079 0(2.4) 2.61E-08 0 2,6) -3E-10 C 6 4) 2.11E-12 
0(40 9.37E-06 ·0(06) -4.1E-08 0 0 8) 1.55E-10 C 4 6) 2.48E-12 
rn2 2 2.32E-05 0(6 1) -5.2E-09 0 8 1 1.38E-12 0 2 8) 1.11E-12 
C(0.4) 3.49E-05 0(4 3 -1.6E-08 0(6 3 5.41E-11 0(0 10) -3.6E-13

0(4 1 3.72E-07 0(2 5 1.86E-09 0(4,5) -8.4E-12
K 0 0(2.3 7.05E-07 0(0 7 6.3E-09 0(2.7) 1.61E-11 

19 0(2.0) -0.01514 0(0.5) 5.2E-07 0(8,0 2.16E-12 0(0.9) -6.2E-12
0(0.2) -0.01501 0(6.0) 3.39E-08 C 6.2) -2.BE-12 0(10 0) -1.2E-13
0(2.1 -0.00072 0(4.2) -5E-08 0 4.4) -2.SE-10 CCB.2 5.85E-14 
0(0.3 -0.00078 0(2.4) -5.5E-08 0 2.6) 1.SE-10 0(6 4 7.47E-13 
0(4.0 4.19E-06 0(0 6) -1.1E-07 0(0 8) 2.33E-10 0(4.6 4.42E-13 
0(2.2) 2.77E-05 0(6.1) -9.1E-10 0(8 1) -1.6E-12 0(2.8) 7.55E-15
0(0.4) 3.81E-05 0(4 3) -5.SE-:09 0(6 3) 2.17E-11 0(0 10) 2.57E-13

0(4 1) -8.SE-07 0 2.5) 2.22E-09 0(4.5) -2.3E-12
K 0 0{2,3) -6.1E-07 0 0 7) -1.9E-09 0(2.7) 1.21E-12

20 0(2 0) 0.027017 C(0.5) -2E-07 0 8.0) l.23E-12 0(0.9) 1.0lE-13
0(0 2) 0.013975 0(6 0) 7.2E-10 0(6 2 2.59E-1 l 0(10.0) -1.4E-16
0(2 1) . 0.00078. 0(4,2) -2E-08 r.<4 4) 6.17E-11 0(8.2) -2.1E-14
C(0 3) 0.000502 0(2.4) .:..a.2e-oe- 0(2 6) 1.19E-10 0(6 4) -1.7E-14
0(4.0) -6.SE-06 C(0.6) .:..a.4E-08 0(0.8) 7.66E-12 0(4 6) -1.1E-13
0(2,2) -1.9E-0.6 ·0(6 1) 4.75E-10 0(8.1) 4.11E-14 0(2 8) -5.5E-14
0(0.4) -2.lE-05 C(4,3) 1.45E-09 0(6.3) -8.3E-13 0(0.10) 3.29E-14

0 4 1) -1.3E-06 0(2.5) 3.4E-09 0(4.5) -2.6E-12
K 0 0 2 3) -9.9E-07 0(0.7 -1.7E-09 0(2 7) -9.2E-13

21 0(2 0) 0.028429 0 0,5) -6.lE-07 0(8 0) 2.33E-12 0(09) 1.91E-12 
0(0 2) 0.011865 0(6.0) 8.35E-10 0(6.2)· 2.38E-11 0(10 0) -5.5E-16
0(2 1 0.001007 0(4.2) -1.SE-08 0(4 4) 5.95E-11 0(8 2) -2.2E-14
0(0.3 0.000596 0(2.4) 1.32E'"".'08 0(2.6) 6.51E-11 0(6.4) -2.SE-14
0(4.0 -7.9E-06 C 0 6) -6.9E-09 0(0,8) -5.8E-11 0(4.6) -8.9E-14
0(2.2 -2.BE-06 C 6 1) 9.14E-10 0(8.1) -1.lE-13 0(28) -4.5E-14
0(0.4 -2.SE-05 0 4 3) 2.2E-09 0(6.3) -1.5E-12 0(0 10) 1.23E-13

0 4.1) -1.55E-08 0(2.5) -3.17E-12 0 4 5) .:..a.31E-17
K 0 0 2.3) 1.79E-09 0(0.7) 1.00E-12 0 2,7) -8.62E-16

22 0(2 0) 0.003857 0 0 5) 5.04E-09 0(8 0) -6.30E-15 C 0.9) 2.81E-16
0(0.2) 0.001542 C 60) 5.14E-11 0(6.2) 5.88E-14 cc 10 0) 2.SOE-19
0(2.1) 6.83E-05 C 4,2) -3.38E-10 0(4.4) -1.90E-14 0(8 2) -3.SOE-18
0(0.3) 3.28E-05 0 2.4) -1.19E-10 0(2.6) -6.92E-14 0(6 4) 7.75E-18
0(4.0) -3.7E-07 0.6) 4.0BE-11 0(0 8) 2.52E-14 0(4.6) -4.39E-18
0(2 2) 7.66E-07 6 1) 2.63E-12 0(8.1) -.,.2.66E-16 0(2.8) -1.82E-18
0(0,4) 4.96E-07 4,3) -4.13E-12 0(6,3) 8.19E-16 0(0,10) 3.67E-19 
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� � c\ 1tJl � 0) JJ ftiJ tHRl 0) ltJf 00 pg -c JxB�gf § kJ ,.: §!itt .:5 JJ ftiJ � iE � L, , $1il tt&-C db .:5 
0 ¼ t.= ' r y D E J f i ffnM�. \ 0) * � � -c db kJ ' ffi{, \ � i [Kl 0) lt1r 00 pg -c 7J \ "J :l'cJEIH;: ½ @./J: JJ [ti] -c 
�'iE� .ti, [KJO)ltJfOOt.::Bt- \'"( TlU-A..O)ffmH�.,� iE � L,, $,wJimm-C db 00

(0 1 3 5J 

(*2 O] 

�20 

Surface ADE {
0 

) 

S3 3.251 
S22 33.000 

(0136] 

YDE(mm) 

1.647 
0.0 

2: O)* 2 o ,.:� L, t.=1tJt � Xfiffiic., -cfi, *��.tit-= oom��13'"0-t-.tii-1�0) oor-;1:, �--r 
' *� � .ti k 00 O),ftJ{P t.= 7C'810) J:J.: ffi1.Hil � .ti Q O 1!! L,' s 2 2 00 O),ftJ{ � !i 2 2 00 0) <ij. 0)7e 
,;m O)'ftJt � � � L---r :B kJ , -t-0) � 0) 2 3 oo ii 2 2 oo O)'ftJt � J;. 0) 21,g:iJ t, \ t-= 7C'810) J:J.: Mcim'. � 

.ti.:5 0 
(0 1 3 7J 

* 2 1 fi, A !7 IJ - :::,,,13lim'_O)m:fH.:x-1fiDL, ---cm11--r .:5 v:::,,, ,:::(i$t.:"JP'"(, -t-.ti I:) O)OOfm
file'4i0)_3(1t��L, ---CP.:5o

(0 1 3 8) 
(*2 1] 

�21 

Surface TH 
Sc65 S067 S066 

S13 41.959 41.935 41.991 
S17 6.437 7.841 4.000 
S19 11.138 10.169 12.785 
S21 91.567 91.145 92.314 
S22 -996.000 -1259.800 -732.335

(0 1 3 9) 

IJ::B, 2: O)* 9 0) S c 6 5, S c 6 7, S c 6 6 i.:t1TiGT 0l1110)1tt1iJt, A !7 IJ - >ru.im'. 6 

5 , 6 7 , 6 6 -C 0) v :::,,, ;;( fm � � *� L, ---C P .:5 o
(0140) 

¼ t-=, �tt 0) [Kl 2 5 ri, 1:.�cA ?? 1J - ✓ n\ -t-.ti .:e .ti, 1:.�c[KJ 1 9 ,.: :B p --r 6 6 , 6 5 
, 6 7 0)1:1[im'_,.:db.:5±�}3'0)*0)::f§JFf��L, ---C :8 kJ, ¼ k, �{tO)[KJ 2 6 fi, ,t-0)�1:i-O)A 
� '>' r- *if<: 0) ::f!Ff � -t-.ti .:f .ti� L, ---c P .:5 o

(0141] 

.1:W'b, [KJ2 5 (a),...__, Cc) -cri, !lo//00 (1:t$1 6: 9) J:.O)ifilffl�- -t-.ti.:f.ti, 6 o 
-,f :::,,,+O)ff<OO, 8 o -,f :::,,,+O){f<OO, 1 o o -,f :::,,,+O)ffzOOJ:.,.::J11:::k L, ---c��L, k�i:i-O)[KJ* 
*��To 2:0)[KJ2 4 O)�JJftiJriJ:.�c[KJ 1 O)J:.TJJftiJ, !W'b, YfBJO)JJftiJ'""Cdb.:5o ¼k,
2: O)[KJ 2 2 O)lJitJJ[ti] fiA 7 I} - :::,,, J:.-C Y '810)½@.iJ:JJ[ti]'""C &> kJ, [Kl O)ffi:JJ*O) g=t�iJt[®OO
0) g=i � -c db .:5 o -t-L----c, 2: 0) [Kl 2 4 !i, rnfl 00 0) �JJ ftiJ � 4 :5tWIJ, fflJJftiJ � 8 5tWIJ L-t.= @.*I

O)EliJiJt kJ O)if<:��*�--r 2: � r.: J:-::J ---c, [KJ**O)::f§fF�� L----CP.:50
(0142] 

�JJ, [Kl 2 6 '""C!i, A 7 I} - :::,,, � -t-;h.:f;f1,0)1:1[im'_ 6 6, 6 5, 6 7 (J:.�c[KJ 1 9 �$�ij 
) ';: fficim'. L, k � r.: � I:) .ti k A � '>' f' !f' 4 y !?'' 7 ,A ��TO iJ: :8' 2: 0) [Kl-cf i, �fl*� 
*-=F-1 O)*�rnffOOJ:., x. YrnH�0)1tt1-c, (8. 4. 5), co. 4. 5), C4. 8. 
2. 7), (8. 0), (O. 0), (4. 8, -2. 7), (8, -4. 5), (0,
-4. 5) 0) 8 ,i�n\ l:)Jlt-f tf:l L-'-=**O)A � 'Y t-- !f'-,f Y !7''::i ,A� J:.n\ l:)Jl�.J.: ([KJ-cfi, n-c
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lffl A.J.:: ( 1 ) r-..., ( 8 ) 0) ,� t.:) � L, -C :i3 t:J , ¼ tc , -t-0) ffl7J [ti] , .: ri, -t- ti � ti 0) 'ill. iii 6 6 
, 65, 677:0)A!79-Y13Liif (Sc 66, Sc 65, Sc67) ��l,,-CP00 /J::13 
, 1Ji 13t f i mm -C &b 0 t:J , � A 7K '>' 1-- :7'' ,{ 7 7'' 7 .b. 0) ffl7J [ti] ,i A !7 9 -Y J:. -C 0) X 7J [ti], � 
7J ftiJ f i A !7 9 -Y J:. -C 0) Y 7J ftiJ -C &b 0 o I!P t, , 2: ti 6 0) [RI iJ� 6 't BJ.I E:dJ� /J: J:: ·:d.:, -t-0) ftiI 
tiO)�'Ei'tC;i3P-C B, 1ilif� .!:: B t.:�:!if/J:'f'!.Fit�ff.if� L, -C P0 2: .!:: iJt:5}00

(0143] 

-t- L, -c' J:.ic,.: J:: -::) -c 1� 6 ti tc &Mum 110) '.M�-tj-$ � r L O J .!:: L,' § EEi ffB 00 � 7 -5 
O)tj:l{,,iJ�6&tt1®11¼-CO)Ji'e'4t� 1L pJ .!:: L,fc�'Ei' (J:.icCRI 1 �$¥,ij) , Lo = 2 0 3 
2 mm, L p = 9 9 6 X c o s 4 5 ° •. 7 0 4 mm -C ;!b 0 2: .!:: iJ� 6, 2: ti 6 0) FJ.10) l:t$iJt 
21,11:. c Lo/ L p > 2) .!:: tJ: t:J, 1:t,��Jlii \li'e'4t c L p) -c -t, �oo�+n*� tJ:umoo 
t.:=ttt::k L, -c&tt9 0 2: .!:: iJttl::L�0 2: .!:: ' I!Pt>, &tt=rlt::k$t.:�ti-c P0 2: .!:: iJt:5}00

(0144] 

{Xt.:, �#O)[RI 2 7 t.:ti, 2js::¥f.BJ::IO)ft!!.O)*nt[ID�t.:IJ:0&�!ll!�1l*��iiliJt�� ti-c 
v \ 0 o I!P t,, CR!iJ� 6 't BJ.I 6 iJ�tJ: J:: 7 ,.:, 2: O)ft!!.O)*nt!IID�t.: /J: 0 &��1l*��iil 1 o 
o' -cri, J:.icCRI 1 )OiCRI 5 t.:� L, tc&�!ll!�1l*��iif O)&�:n:$,:::z..::::. '>' I-- O)f'l§mtt.:11□ 
;t, ,z-0) § EElffBOOO)Jx!rj"-4 .!:: A !7 9 -Y 5 .!:: O)ffflO):n:�t.:, �,.:, f-OOO)Jxtt•2 1 � 
it'.iil L, -c &� :n:$ ,:::z..::::. '>' I-- � fl mt L, -c P 0 o tJ: :13, 2: 0) CR! O)'f§IJ-c f i, 2: 0) + 00 0) Rtt• 2 
1 fi, J:.ic § EEIB:BOO 0) Rtt•4 t.:x-;f fil) L, -C�iilg ff 1 1 o 0) J:.OO,.:IDmt � titdffl □ ff5�1lf 

7 fc 11)0)�� B :Mt;f:)., ,z-0) l:.7J-Clffl� §:f:H.:�it 6 ti-C v \0 o 

(0145] 

iJ�iJ�0&�:n:$,:::z..::::. '>' I-- O)ftmt-c,i, �#O)[RI 2 8 t.: 't�9 J:: 7 ,.:, rnil11*�*"1'- 1 iJ� 
6 7 9 :X.'.b. 1 0 �Jr L, ---C !f'tt:fj L, tc:n:,i, ¼ 9, v Y 7-'.':n:$*�f'/§,ox9 0 fill7J v Y 7-'.'1ft 2 ,.: 
AM� ti0 o -z-0)1�, 2: O)filJ7J v Y ::;(t$ 2 iJ� 6 !rt lli L, t-::n:,i, -?fi t:J j,"/J: < .!:: 't � 7JO) 00 
iJt§fixift-C/J:P (§!i:;FxiftO)) § EE1ffHOOO)IDlk�=if9 0�� (21s:1§1J-Cfi 219:) 0) v Y 
::;(�1511) tc��O) v Y ::;(iJ� 6f'/§,ox� ti01�7J v Y 7-'.'�$ 3 �,lff111'&9 00 -z-L, ---C, 2: 0)1�.h v 

Y 7-'.'t$ 3 n� 6ttlli L, fc:n:fi, §!ixift-C/J:P § EEi ElEOOIDlkO) RttOO�=if9 0 Rtt• CtJT 
, § EEIB:BOO � 7-.!:: g 7) 4 �-a-D-R!rt:n:$*-C=rlt::kRtt� tit-=1�, �,.:, J:.ic+ffiJO)Jx 
tt• 2 1 ,.: J:: � Rtt � ti ---C P!rJE 0) A !7 9 -Y 5 ( 1YU ;t f';f, ffBJ.¥. O)!fffiJ-? 1/- f-- lkO) A !7 9 
- ✓�) 1:.,.:&�� ti0 2: .!:: .!:: 7J: 0 0 I!P t,' 2: O)[R]t,p 6 't BJ::16 iJ�IJ: J:: 7 ,.:, J:.ill L, t-:*nt[
'f§IJ C 'f§IJ;t,-J, CR! 2-?CRI 4) .!:: fiRxi0)7JftiJ,.:&�9 00 2: 0) 2: .!:: iJ� 6 't, 2: O)ft!!.O)*nt!IID
�,.: tJ: 0 &�!ll!�1**��iil 1 o o' O)&�:n:$,:::z..::::. '>' I-- O)ftmt-c ,i, § EEi B:BOO � 7 -4
n� 6 A !7 0 - ✓ 5 ¼ -c O)� � 1:.ic+oo1xtt• 2 1 ,.: J:: t:J t!f � �9 2: .!:: n� 6, A !7 0 - ✓
5 ¼ -c 0) li'e'4t � J:: t:J I J\ � < 9 0 2: .!:: iJttiJ tJt .!:: tJ: t:J , � � 1t. � tiJ tJt .!:: 9 0 0) t.: :!if:ll!i-C &b 0 o 

(0146] 

¼ tc, 2: O)&�:n:$,:::z..::::. '1/ i-- O)ftmt-cii, CR! 2 s ,.::J3P-cltS(tl-r:�9 J:: 7 ,.:, 1:.ic+oo 
&tt•2 7 ri, -z-O)fflr4� &��1J\1J:� &-c��oJtJt.!:: tJ: 0 J:: 7 ,.:timt� ti---c P00 Hn t> 
, 2: tit.: J:: tii-J, -? li t:J CR! tj:l t.:ltS(�t&-a*EP-C�9 J:: 7 ,.:, 2: O)f"ffiJRtt• 2 7 O)ftJlr4� 
&��X.0 2: .!:: ,.: J:: �, A !7 9 -Y 5 J:.7:0)&�[®1*0)13Liif� J:. T,.:��9 0 2: .!:: iJttiJtJt 
.!:: /J: �, l!H.:, &�!ll!�1l*��iilt.::i3P---C ii, :!if:U!i/J:�Fit�f�{tt9 0 2: .!:: iJttiJtJt.!:: /J: 0 
o /J::13, 2: O)f"ffiJ&tt•2 7 fi, �gt&�!ll!�1l*��iifO)t9!ffllki5rJ.:fil)t:---C ,:::z.---!fiJt-z
O)ftJlr4� &���9 0 2: .!:: iJt/:fj*, �Pii, 2: 2: -Cfi[RI� L, 7J: piJt, 'f§IJ;t ,-J, ·�j}J::e- :7 

/J: .!::' � -a-D-IOCl1J�fl ,.: J:: -::) -Cg ff 1 1 o J:.00 0) lffl □ ffB � 1lf :13 7 u iiliJ� 6 �111 L, ( v t, J:. iJt 
t:J ) , -t-L, ---c, ,:::1. ---If,.: J:: -::) ---c �'iE � ti 1c � & ,.: fflr4 L, ---c it'.iil � ti 0 J:: 7 ,.:ttrot9 0 2: .!:: 
't tiJtJt-C ;!b 6 7 0 

(0 1 4 7] 
7J: :13, J,jJ:. ,.:ill« tc 21s::¥f.BJ::I O)*nt['f§IJ ,.: 7J: 0 &�!ll!�1l*��iil-C ,i, 1®11*�*"1'- 1 iJ� 

6 0)�11 (1®11) fi, J:.icO)&�:n:$,:::z..::::. '>' I-- n� 6 llitt L, -c § EEi B:BOO � 7 -4 -c &!rt� ti
, JO'i, �,.:+001xtt•2 7 t.: J:: t:J Rtt� ti---c A !7 9 -Y 5 J:.,.:&�� ti00 -z-O)fcl1J,
�gt�iill 0 0, 1 0 0' 0)13liif�, �11 (1®11) �&�96A!7 9-Y5t.:J-;fL,---CI[lfi
,.:13tiil�l1>9 0£,�nt;!b00 I!Pt>, 1:.icCR15 ,.:� L, t-=uID00*�0)7tJtntJ:.icA !7 0 - ✓ 5
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O)[IiHCxiL-L��tC/J:0 J: 7, ,t-O)ijciif���T 0 ��ti�, 1�tc, ,t-O)�fftC:f>lt\'""(ffi.ij. 
-? lfX� � ifd, � tc t[IJ .:t, �Yt /J: &�um 00 � 1� 0 tc lib tc ���db 0 o 

(0148] 

-t- � �, *�BJ=] O)*M[fU tc /J: 0 &�!fil��*7F�iil� ri, �iii 0)-'lli.iif �&?�l-� ,t-0)� 
-g5tcfim.:t -C:8 lJ, ,t-0)$!W�/J:{§IJ�, J,JTtcID'lBJ=JT 00

(0149] 

�,f10)[KI 2 9 fi, J:.ic'lli.iil�lb�tl�fim.:t tc&�!fil�11*7F�iil 1 o o iJt7F� ti -c :8 lJ 
, 1�,c, CKl2 9 (a) fi, 'lli.iit�lb�tl�fim.:ttc&�!fil��*7F�iill O OO)J:.OO-/J�l:)O) 
1.�fmCK1 �, CK! 2 9 c b ) ri, � ���tm: 0) li;OO tJ� /:) O)r41JiCKI �, -t- 1.,, -c, CK1 2 9 c c ) ,i,
J:.icCKI 2 9 ( b) tc ;j3 �t 0 C - C tl.K*lfrOO � -t-ti-t' ti7F L, L p 0 0

(0150] 

I!P�, CK! 2 9 ( b) tc t>7FT J: 7 tc, &�!fil��*7F�iil 1 o o O)gff 1 1 o O)Ji;OOtc 
fi, :rcO)&Jf'tJJ[tiJ (CK! O)tiJJ[tiJ) O)�-g5,c�tf L--c, ,t-0) 9=1�-g5,c fi, 1U .:t �:!, -;:I J:,J#jO) 
W-'�ff��P3��tk:tc�mtL--c/J:0 ${,,;i_ � '>' /'\ 1 1 3 iJtlfX lJ tt�t /:)ti, ft!D'J, J:.ic�-g5 
� �iRxifflUO)�-g5,c�tf L--c, ,t-0)1ffi]j'qffi{1JliJCfi, f§IJ.:tr:!, §111�-JviJ� /:) /J:0�rt0)$ 
j1J-gB:ft 1 1 4 , 1 1 4 iJt�tt I:) ti -C P 0 o 

(0151] 

/J:;!3, J:.ic�J-f0)$J1J-gBtt 1 1 4, 1 1 4 O):er, 1< ii, [Kl 2 9 ( c) tc t>7FT J: 7 ,c, g 
ff 1 1 o O)Ji;OOtc�mtL-tc�fL 1 1 5 p;_nc�-Jv 1 1 6 �§!

i

0JFit,ci�J� L, -C :8 lJ, J:!,c 
, �i�gffl 1 OO)pg-g5tcii, ,t-O)*EfJJJ[tiJO)m1JtcJ:'"?-CJ:.gc�-Jvl 1 60)§fi�f, 
J1::. T 0 fiiJ!irnBtt ()Z, i, tEfl ff-gBtt) 1 1 7 � fim .:t -c 1t \ 0 o I!P �, CK! O)fiiJ5R-gBtt ()Z ii, tEfl 
ff-gB:ft) 1 1 7 �-1--!fiJt*EfJJJ[ti]tctEfJTT0 � � tcJ: lJ (1§L-, CKl2 9 (c) fi, J:.T 
��!JiL--C7FT) , �-Jv 1 1 6 ��fLl 1 5 O)F'g!fOO,ctEfJL-tt�t-C-t-O)§j1J�f,Jl::.T0 

(0 1 5 2] 

J:.JZtt L, tc'lli.tit'.�lib�llO)i!J!fflJJ*O)�{§lj � CK! 2 9 (a) ,c7FT o � 9\ fiiJ5R-gB:ft ()Zti 
, tEflff-gBtt) 1 1 7 � J:.JJtcm:tJL-tctk:@ rnn�, �-Jv 1 1 6 �§!JiiiJFittCT 0) �' 
&�!fil�fi*7F�iil 1 o o �, ,t-O)g ff 1 1 o 0) li;OO � T,c L--c tU.:t �:!, :if/L�O) J:.tc + 
frtcijciifT 00 -t-L--c, CK!tc*EP�7FT J: 7 tc, �·� (!®fl) � -7- 7 9 - ::,,, 5 J:.tc&�L
tJ:iJt /:), ,t-O)fflUOO�WT�tc J: lJ, �i��iil 1 o o C 1 o o' ) � J:.gc-7- � '>' /'\ 1 1 3 � 
$,C.,� L--C§!Ji$11JT 00 -t-L--C, &�!fil�fi*7F�iil 1 o o iJt;i_ 7 9 - ::,,, 5 tcx1L--CpJf 
�O)J§&'lli.tit'.tc/J:'"? td�J��' �tm:gw 1 1 0 0)1ffiJfflUOO,c�lt l:)tifc�J10)m1J-gBtt 1 1 
4, 1 1 4 �tEfJL-Tl1'00 I!P�, J:.JZtt0)1:\'Ltif'.�lb�tl�fim.:ttc&�!fil�fi*7F�iil 1 o o 
,c J:ti,:!, J,JJ:.,cJZtt«td�ft,c J: lJ, mJJ:}t,c, -7- 7 9 - ::,,, 5 ,cx1L--CiE61flC'lli.tit'.�&?T 0 
� � tJtaJ Fit� tJ: D , J:! ,c ri, J:.ic 1.,, re +001xJrt• 2 1 -?t3tJJ v ✓ ;{ti 3 0) m11�,1 � i@lr 
�JET 0 � � tcJ:tif:!, -7- 7 9 -::,,, 5 J:.,c, ,t-O)�fttc;!3P-Cffi.ij.-?!fX���1N�lHct[IJ.:t 
tc �ff /J:&�!®00 � � Q � � iJtiiJ Fimc 7J: Q O 

(0 1 5 3] 

J,jJ:.JZtt«tcJ: 7 tc, *�BJ=]tcJ:tif:!, J:.JZttL,tctE*tllil\rO)J: 7 ,cf!J!fflT0 J,,,::,,,;;(�,ffl,C., 
� it 0 £,�iJttJ: 1t \ � � tJ� I:), D f.¥:0)* � tJ:tt1J□:rc$� � £,� � T 0 � � /J: < , L, tJ� t> � 1§ 
1§ 1t� iiJFit � T 0 � �,c, -7- /7 9 - ::,,, � �0)1:\'Ltif'.iJt3lJ:! L--ct> ffi.ij. ��1J,�tc=tfP .:t 0 � � 
ntaJFit�db D, n�--::>, -t-O)fJYmt>ttn���tJ:&�!fil�11*7F�tm:tJt1�1tt� ti00 -t- 1.,, -c 
, tJ�tJ�0 &�!fil��*7F�tif'.,c J: tif-;!, ,t-O)�WtC :f>lt\ '""(ffi.ij.-?l{X���1J,�tcf[j) ;t fc� 
Yt/J:&�!®00�{�0 � � iJttl:l*, {9!Pm}-=fr.tc t>�titc&�!fil�11*7F�iil�iil�*�T 0 
� � iJtiiJ Fit� 7J: Q 0

( CK! 00 0) 00 $. /J: IDl BJ=]] 
( 0 1 5 4] 

(CK! 1 ] *�BJ=] 0) �*M[O)�@tc tJ: 0 &�!fil��*7F�iil�iil O)�fftlrot � 7FTf4:m 
CKl�db00

(CK! 2] J:.ic&�!fil�fi*7F�iil�iif O)&�:rc$.::i.::=. '>' � 0)£*tlrot�7FTIJrOOCKI� 
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�Go 

[ cm 3 ] 1:.ic7't$ .::i.::::.. '1/ t-- (1) v ✓ .::;(Metil (1) �1,u � �--tf41Jicm � � G 0 

[cm 4] J:.ic7't$.::i.::=. '1/ f--(1) v:,,, .::;;(ffi�ID'lBf.19 Gt-:� (l)�ffiiJJ[ti]Jk d7J<+7'J[o] (l)IDfffi] 
cm��Go 

[cm 5] *�Bf.I (l)lfil(l)*nt!!ID!tmc -/;J:_ G ��l!l!��*��til�til (l):@{ffflrot ��--trr4:m 
cm��Go 

[cm 6] 1:.ic'ffil(l)**ID@fc-/;J:_G��l!l!�ffl*��til�tilfC:Blt G76$.::i.::=. '1/ f--(1) v
:,,, A'Mctil (1)�1,U � �--tf41Jicm � � Go 

[cm 7 ] J:.ic7't$.::i.::=. '1/ f--(1) v:,,, .A'ffi]� ID'2,Bf.19 Gt-=:� (l)�@.JJ[ti] (l)IDfffiJcm� �Go 

[cm s] 1:.ic*�Bf.l(l)��l!l!�ffl*��til�tiltc:l3lt G7t���--rY zimmcm��G 

[cm 1 0] *�Bf.I (l)*M!ifj!J 1 ic-/;J:_ G 76$.:::i.::=. '1/ f--(l)ffi'fi.Fit��--tcm� �Go 

[cm 1 1 ] *�Bf.I (l)*M!ifj!J 1 ic-/;J:_ G 76$.:::i.::=. '1/ f--(1) A� '1/ f--'fi.Fit��--tcm� �Go 

[cm 1 2] *�Bf.l(l)*nt!!1'U 2 ic-/;J:_G7t$.::i.::=. '1/ f--(l)ffi•fi.tit��--tCRl��Go 

[cm 1 3] *�Bf.I (l)*M!ifj!J 2 ic-/;J:_ G 76$.:::i.::=. '1/ f--(1) A� '1/ f--'fi.Fit��--tcm� �Go 
[cm 1 4] *�Bf.I (l)*M!ifj!J 3 ic-/;J:_ G 76$.:::i.::=. '1/ f--(l)ffi'fi.Fit��--tCRI� �Go 

[CR! 1 5] *�Bf.l(l)*nt!!1'U3 ic-/;J:_G7t$.::i.::=.,1/ f--(l)A�'>' f--'fi.Fit��9[Rl��Go 

[cm 1 6] *�Bf.I (l)*M!ifj!J 4 ic-/;J:_ G 76$.:::i.::=. '1/ f--(l)ffi'fi.Fit��--tCRI� �Go 

[cm 1 7] *�Bf.l(l)*nt!!fj!J4 ic-/;J:_G7't;$.::i.::=.,1/ f--(l)A�'1/ f--'fi.Fit��--tcm��Go 

[CR] 1 8] J:.ic(l)��7't;$.::i.::=. '1/ f--���l!l[�-ff<*��[ilfc�,ffi l, ---CA 7 9 - ✓ J:.ic 
���m*�ML,k�@��--tcm��Go 

[cm 1 9] 1:.ic(l)��76$.::i.::=. '1/ f--��m L, k��l!l!�ffl*��tilic:l3P-c ��file 
fflt�1t.� itt-:�ii-(1)��@��--tcm� � Go 

[CR! 2 o] J:.ic(l)��76$.::i.::=. '1/ f--��ffl L, k��l!l!��*��tilic:l3v •---C, ��file 
;f�1t. � it k�ii'(l)ffi'fi.Fit � A�'>' f--'11:Fit� �9[RI ��Go 

[cm 2 1] 1:.ic(l)��76$.::i.::=. '1/ f--��m L, td'9.:�l!l!��*��tilic:l3P---C, t9.:�file 
fflt�1t.� itt-=:�ii'(l)ffi'fi.Fit� A�'>' f--'fi.Fit��9[RI� � Go 

[CR] 2 2] J:.ic(l)��7't;$.::i.::=. '1/ f--fC:Bv •---C�JJ v ✓ _::;(gf�#j1J� itt-=:�@��9[RI 
��Go 

[CR] 2 3] J:.ic��l!l[�-ff<*��[ilfC:BP---C, ��76$.::i.::=. '1/ f--ic:l3lt Gf;i)J v ✓ .::;( 
tf � #111 � it G 1-= � (l)ttm (l)�-f§u ��--r, ���imm �11D-f4:mcm� �Go 

[ cm 2 4 ] 1:. ic (1) �� 7't$ .::i. ::::.. '1/ t-- , c :l3 l t G v ✓ A-m � ID'l Bf.1--t G t-= � (1) * + 7'J [ti) (1) im 
OOCRl��Go 

[CR] 2 5] J:.ic(l)��7't;$.::i.::=. '1/ f--fC:Bv •---C�JJ v:,,, _::;(gf�#j1J� itt-=:�ii'ic:l3lt G 
ffi'fi.Fit��--rcm� � G 0 

[CR] 2 6] J:.ic(l)��7't;$.::i.::=. '1/ f--fC:Bv •---C�JJ v:,,, A't$�#j1J� itk�ii-ic:l3lt G 
A� '1/ f--'fi.Fit��9[RI� �Go 

[cm 2 7] *�Bf.l(l)J�Jc,ffil(l)*nt!!ID@ic-/;J:_ G��l!l!��*��tif�[il(l):@{f;ttrot�� 
--tf4:mcm��Go 

[CR! 2 8] 1:.ic�fClfil(l)**ID@tc-/;J:_G��l!l!�ffl*��til�tilic:l3lt G��7't;$.::i. 
::::..'>'f--(1)£*fflrot��9IDfffi[Rl��Go 

[CR! 2 9] *�Bf.l(l)��l!l!�ffl*��[il�[il(l)���icn &J t-tlt ':)V,f-=:fl[[il���li(l) 
:mm��m7'J$�ID'l�--tGt-=�(l)CR]��Go 

[ ff� (1) ID'2,BF.I] 
[O 1 5 5] 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 

or Fax 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I 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 I, 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 I for any change of address) 

20457 7590 08/05/2010 

ANTONELLI, TERRY, STOUT & KRAUS, LLP 
1300 NORTH SEVENIBENTH STREET 
SUITE 1800 
ARLINGTON, VA 22209-3873 

APPLICATION NO. FILING DATE 

12/825,836 06/29/2010 

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 
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) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Koji Hirata 520.4761 ICX2 2374 
TITLE OF INVENTION: PROJECTION TYPE IMAGE DISPLAY APPARATUS 

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE 

nonprovisional NO $1510 

EXAMINER ART UNIT 

PYO,KEVINK 2878 

I. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/SB/122) attached. 
0 "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 

PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$300 $0 

CLASS-SUBCLASS 

353-070000

2. For printing on the patent front page, list 
(I) the names of up to 3 registered patent attorneys 
or agents OR, alternatively, 
(2) the name of a 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. 

$1810 11/05/2010 

2 ______________ _ 

3 ______________ _ 

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

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

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

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

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

0 A check is enclosed. 
0 Payment by credit card. Form PTO-2038 is attached. 
0The 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). 

0 b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR l.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 US PTO 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, 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 0MB control number. 

PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010. 0MB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

12/825,836 06/29/2010 

20457 7590 08/05/2010 

ANTONELLI, TERRY, STOUT & KRAUS, LLP

1300 NORTH SEVENIBENTH STREET 
SUITE 1800 
ARLINGTON, VA 22209-3873 

FIRST NAMED INVENTOR 

Koji Hirata 

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 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

520.47611CX2 2374 

EXAMINER 

PYO,KEVIN K 

ART UNIT PAPER NUMBER 

2878 

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 O 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. 

Page 3 of 3 
PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010. 
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Notice of Allowability 

Application No. 

12/825,836 
Examiner 

Kevin Pyo 

Applicant(s) 

HIRATA ET AL. 
Art Unit 

2878 

-- The MAILING DA TE 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. IZI This communication is responsive to the application filed on 6/29/2010.

2. IZI The allowed claim(s) is/are 1-6.

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

a) 18] All b) D Some* c) D None of the:

1. 18] Certified copies of the priority documents have been received.

2. D Certified copies of the priority documents have been received in Application No. __ .

3. D 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 result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

4. 0 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. D CORRECTED DRAWINGS ( as "replacement sheets") must be submitted.

(a) D including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached

1) D hereto or 2) D to Paper No./Mail Date __ .

(b) D 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. 18] Notice of References Cited (PTO-892)

2. D Notice of Draftperson's Patent Drawing Review (PTO-948)

3. 18] Information Disclosure Statements (PTO/SB/08),
Paper No./Mail Date 6/29/10 

4. D Examiner's Comment Regarding Requirement for Deposit
of Biological Material 

U.S. Patent and Trademark Office 

5. D Notice of Informal Patent Application

6. D Interview Summary (PTO-413),
Paper No./Mail Date __ . 

7. 18] Examiner's AmendmenUComment

8. 18] Examiner's Statement of Reasons for Allowance

9. D Other __ .

PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20100801 
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EXAMINER'S AMENDMENT 

Page 2 

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 3 7 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.

2. Claims 1-6 are allowed.

Allowable Subject Matter 

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

Page4 

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

/Kevin Pyo/ 
Primary Examiner, Art Unit 2878 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

12/825,836 06/29/2010 

20457 
ANTONELLI, TERRY, STOUT & KRAUS, LLP 

1300 NORTH SEVENTEENTH STREET 
SUITE 1800 
ARLINGTON, VA 22209-3873 

Title:PROJECTION TYPE IMAGE DISPLAY APPARATUS 

Publication No.US-2010-0265471-A 1 

Publication Date: 10/21/2010 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 

United States Patent and Trademark Office 

Adiliess. COMMISSIO'JER FOR PATENTS 
PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Koji Hirata 520.47611CX2 

CONFIRMATION NO. 2374 

PUBLICATION NOTICE 

1 11111111 1111 1111 lllll ll]�!l]!�l!�l!�l!��ljlHHll lllll 11111 11111 1111 1111

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 USPTO'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 USPTO'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 
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PART 8- FEE(S) TRANSMITTAL 
Complete and send this form, together with applicable fee(s), to: Mail Stop ISSUE FEE 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

Or Fax (571) 273-2885 520.47611CX2 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I 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) 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. 
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ANTONELLI, TERRY STOUT & KRAUS, LLP 

1300 NORTH SEVENTEENTH STREET 
SUITE 1800 
ARLINGTON, VA 22209-3873 

APPLICATION NO. FILING DATE 

12/825,836 6/29/2010 

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) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Koji HIRATA 520.47611 CX2 2374 

TITLE OF INVENTION: Projection Type Image Display Apparatus 

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

Nonprovisional NO $1510 

EXAMINER 

PYO, KEVIN K 
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CFR 1.363). 

0 Change of correspondence address (or Change of Correspondence 
Address form PTO/SB/122 attached. 

agents OR, alternatively, 

0 "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of Customer 
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$300 

ART UNIT 

2878 

$0 $1810 11/5/2010 

CLASS-SUBCLASS 

353-070000

2. For printing on the patent front page, list 

(1) the names of up to 3 registered patent attorneys 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 
attornevs or aaents. If no name is listed no name will be orinted. 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (pnnl 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 

HITACHI, LTD. 

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

TOKYO, JAPAN 

Please check the appropriate assignee category or categories (will not be printed on the patent): D Individual 181 Corporation or other private group entity D Government 

4a. The following fee( s) are enclosed: 
l8I 
l8I 
181 

Issue Fee 
Publication Fee (No small entity discount permitted) 
Advance Order-# of Copies _;4,_ __ _ 

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

4b. Payment of Fee (s): 
0 A check is enclosed. 
181 Payment by credit card. Form PTO-2038 is attached. 
181 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any 

overpayment, lo Deposit Account Number 01-2135. 

□ b. Applicant is no tonger 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. 
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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 0MB 
control number. 

PTOL-85 (Rev. 12/04) Approved for use through 04/30/2007. 0MB 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-201 O

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 

USO($) 

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 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Printed copy of patent - no color 8001 4 3 12 

Total in USD ($) 1822 

Petitioner Ex 1002 221



Electronic Acknowledgement Receipt 

EFSID: 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 I Document Description I File Name I File Size(Bytes)/ I Multi I Pages 
Number Message Digest Part /.zip (if appl.) Petitioner Ex 1002 222



219951 

1 Issue Fee Payment (PT0-85B) IF47611 CX2.pdf no 1 

ce7981 d60a7bbe921 e83567680cb397d57 

03db3c 

Warnings: 

Information: 

33826 

2 Fee Worksheet (PT0-875) fee-info.pdf no 2 

b625 cS 5 082e22302e 1 58969a6a9b3 284c68 

bb31f 

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 A��lications Under 35 U.S.C. 111 

If a new application is 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 A��lication 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 A��lication 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 181 O), a Notification of the International Application Number 

and of the International Filing Date (Form PCT/RO/1 OS) 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 STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. ISSUE DATE 

12/825,836 12/14/2010 

20457 7590 11/23/2010 

ANTONELLI, TERRY, STOUT & KRAUS, LLP 
1300 NORTH SEVENTEENTH STREET 
SUITE 1800 
ARLINGTON, VA 22209-3873 

PATENT NO. 

7850313 

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 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

520.47611CX2 2374 

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; 

IR103 (Rev. 10/09) 
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