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(57) ABSTRACT

Provided is a block device that mounts a lens shape pro-
cessing lens holder to a convex surface of a spectacle lens
with two alignment reference marks for identifying a dis-
tance portion design reference point on a concave surface.
The block device includes an imaging unit that images the
alignment reference marks of the spectacle lens supported
by a support unit from a convex surface side of the spectacle
lens, an information processing unit that obtains expected
imaged positions of the alignment reference marks imaged
by the imaging unit, using information regarding the spec-
tacle lens, when a posture of the spectacle lens supported by
the support unit becomes a reference posture suitable for
mounting the lens holder, and a display control unit that
displays images of index marks indicating the expected
imaged positions obtained in the information processing unit
and images of the alignment reference marks.
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FIG. 4
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BLOCK DEVICE, SPECTACLE LENS
MANUFACTURING METHOD, AND
PROGRAM

TECHNICAL FIELD

[0001] The present invention relates to a block device that
mounts a lens shape processing lens holder to a spectacle
lens, a spectacle lens manufacturing method including a
block process therefor, and a program.

BACKGROUND ART

[0002] Typically, there are spectacle lenses having an
alignment reference mark formed to identify a distance
portion design reference point (hereinafter, simply referred
to as “design reference point”) defined in a JIS standard (JIS
T 7330). An example of this type of spectacle lens includes
a progressive power spectacle lens. In a case of the progres-
sive power spectacle lens, power distribution is more com-
plicated than a single focus lens and the like. Therefore, it is
difficult to precisely identify the design reference point with
a lens meter or the like after finishing processing of a lens
surface is completed. Further, the design reference point is
close to a position where a gaze passes through when a
wearer of the spectacle views a distant point and thus if the
alignment reference mark is formed on the design reference
point, the alignment reference mark becomes an obstacle of
the distant view. Further, a horizontal axis (an axis in a
direction of 0 to 180 degrees) and a vertical axis (an axis in
a direction of 90 to 270 degrees) are set to the progressive
power spectacle lens centering around the design reference
point. Therefore, the design reference point cannot be iden-
tified with only one alignment reference mark. Therefore,
two alignment reference marks are formed on the progres-
sive power spectacle lens with equal spaces from the design
reference point to the right and left (in the horizontal axis
direction). Providing the two alignment reference marks on
the progressive power lens is defined in a JIS standard (JIS
T 7315).

[0003] Conventionally, a lens called semi-finished lens is
typically used, in which an object side surface (convex
surface side) of a progressive power spectacle lens is a
progressive surface and the convex surface side is optically
finished. Therefore, a polishing jig is mounted on the convex
surface of the semi-finished lens, and a concave surface is
finished to have a desired surface shape.

[0004] Meanwhile, a spectacle lens that has undergone the
above finishing processing and have both surfaces become
final optical surfaces (hereinafter, the spectacle lens is also
referred to as “uncut lens”) undergoes lens shape processing
to be finally fit into a spectacle frame. To perform the lens
shape processing, a lens shape processing lens holder is
mounted to the spectacle lens, using the alignment reference
marks on the spectacle lens as references, in a block process
that is a preprocess of the lens shape processing. To be
specific, a center position (hereinafter, referred to as “holder
mounting center position”) where the lens holder should be
mounted on the convex surface of the spectacle lens is
determined, and the lens holder is mounted to the holder
mounting center position. At that time, the holder mounting
center position is determined by visually recognizing (imag-
ing) the alignment reference marks from the convex surface
side of the spectacle lens. Further, in the lens shape pro-
cessing process thereafter, the spectacle lens to which the
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lens holder has been mounted is set to a lens shape proces-
sor, and then the lens shape processing (including edge
grinding processing, lens edging processing, and the like) is
performed using a processing tool included in the lens shape
processor, so that a lens that has undergone the lens shape
processing is completed.

[0005] Conventionally, as a technology of determining the
holder mounting center position using the alignment refer-
ence marks, a technology described in Patent Literature 1 is
known, for example. This conventional technology deter-
mines the holder mounting center position by imaging the
alignment reference marks formed on one lens surface of the
spectacle lens from a side of the lens surface where the
alignment reference marks are formed, using two imaging
units.

CITATION LIST

Patent Literature

[0006] Patent Literature 1: JP 2005-316436 A
SUMMARY OF INVENTION
Technical Problem
[0007] By the way, in recent years, spectacle lenses with

free curved surface design in which both surfaces of the lens
are polished have been on sale. Along with that, spectacle
lenses with the alignment reference marks formed on a
concave surface, instead of a convex surface, have been
manufactured.

[0008] Meanwhile, a block device used to mount the lens
holder to the spectacle lens (uncut lens) before the lens shape
processing has a specification in which the alignment ref-
erence marks affixed on the concave surface of the lens are
directly recognized (imaged) from a side of the convex
surface, and the holder mounting center position is deter-
mined based on the positions of the alignment reference
marks.

[0009] Therefore, under existing circumstances, marks are
added to the convex surface side of the spectacle lens later
in accordance with the specification of the block device. To
be specific, an operator picks up the spectacle lens, holds the
spectacle lens over a fluorescent lamp or the like, visually
recognizes the alignment reference marks affixed on the
concave surface of the lens from the convex surface side,
and provides marks on the convex surface of the lens with
a marker or the like in accordance with the positions of the
alignment reference marks. Then, in the block device, an
intermediate point of the right and left marks is assumed as
the design reference point, using the marks provided by the
operator, for example, and the holder mounting center
position is determined based on the intermediate point and
the lens holder is mounted.

[0010] However, in such a technique, the marked positions
have deviation due to a parallax, a power of the lens, and the
like. That is, the direction of the alignment reference mark
viewed by the operator, when the spectacle lens is marked,
slightly differs every time or depending on the operator. If
so, the positions of the alignment reference marks actually
recognized by the operator through the spectacle lens and
the positions of the marks affixed in accordance with the
positions of the alignment reference marks have deviation.
As aresult, the lens holder is mounted to a position deviating
from a position where the lens holder is supposed to be
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mounted. If such deviation is caused in the mounting posi-
tion of the lens holder, PD deviation (pupillary distance)
occurs when the spectacle lens that has undergone the lens
shape processing using the lens holder is fit into the spec-
tacle frame.

[0011] As a method of avoiding occurrence of the PD
deviation, a method of imaging the alignment reference
marks affixed on the concave surface of the lens from the
concave surface side in the block device can be considered.
However, this method is not practical for the following
reasons. That is, in a manufacturing site of the spectacle lens,
an extremely large number of types of lenses is treated.
Therefore, processing in which the operator judges the
surface with the alignment reference marks, for each lens,
from the large number of types of lenses, and uses a different
block device depending on the type, increases a burden on
the operator, and a larger number of devices than the number
of products needs to be prepared. Therefore, the above-
mentioned method is not practical.

[0012] A principal object of the present invention is to
provide a technology that can highly precisely mount a lens
shape processing lens holder to a convex surface of a
spectacle lens with alignment reference marks formed on a
concave surface.

Solution to Problem

[0013] According to a first aspect of the present invention,
there is provided a block device that mounts a lens shape
processing lens holder to a convex surface of a spectacle lens
with two alignment reference marks for identifying a dis-
tance portion design reference point formed on a concave
surface, the block device including:

[0014] a support unit configured to support the spectacle
lens in a position adjustable manner;

[0015] an imaging unit configured to image the alignment
reference marks of the spectacle lens supported by the
support unit from a convex surface side of the spectacle lens;
[0016] a monitor configured to display an image;

[0017] an information processing unit configured to obtain
expected imaged positions of the alignment reference marks
imaged by the imaging unit, using information regarding the
spectacle lens, when a posture of the spectacle lens sup-
ported by the support unit becomes a reference posture
suitable for mounting the lens holder; and

[0018] a display control unit configured to display, on the
monitor, images of index marks indicating the expected
imaged positions obtained in the information processing unit
and images of the alignment reference marks actually
imaged by the imaging unit.

[0019] According to a second aspect of the present inven-
tion, there is provided the block device according to the first
aspect, wherein

[0020] the information regarding the spectacle lens
includes an eccentric amount of a center position where the
lens holder is to be mounted, with respect to the distance
portion design reference point, and

[0021] the information processing unit individually
obtains the expected imaged position of one alignment
reference mark and the expected imaged position of the
other alignment reference mark, of the two alignment ref-
erence marks, according to the eccentric amount.

[0022] According to a third aspect of the present inven-
tion, there is provided the block device according to the first
or second aspect, wherein
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[0023] the support unit supports the spectacle lens by
receiving the convex surface of the spectacle lens at three
points from below, and

[0024] the images of the index marks and the images of the
alignment reference marks are displayed on the monitor,
when the position of the spectacle lens supported by the
support unit is adjusted.

[0025] According to a fourth aspect of the present inven-
tion, there is provided the block device according to any one
of the first to third aspects, wherein

[0026] the reference posture of the spectacle lens is a state
in which a normal vector of a center position where the lens
holder is to be mounted, in the convex surface of the
spectacle lens, becomes parallel to an optical axis of an
optical system of the imaging unit, and the two alignment
reference marks become horizontal, and

[0027] the posture of the spectacle lens in the support unit
becomes the reference posture, when the images of the
alignment reference marks are positioned to the images of
the index marks on the monitor.

[0028] According to a fifth aspect of the present invention,
there is provided a spectacle lens manufacturing method
including a block process of mounting a lens shape process-
ing lens holder to a convex surface of a spectacle lens, using
a support unit that supports the spectacle lens with two
alignment reference marks for identifying a distance portion
design reference point formed on a concave surface, an
imaging unit that images the alignment reference marks of
the spectacle lens supported by the support unit from a
convex surface side of the spectacle lens, and a monitor that
displays an image,

[0029] the block process including:

[0030] a process of causing the support unit to support the
spectacle lens;

[0031] a process of obtaining expected imaged positions

of the alignment reference marks imaged by the imaging
unit, using information regarding the spectacle lens, when a
posture of the spectacle lens supported by the support unit
becomes a reference posture suitable for mounting the lens
holder;

[0032] a process of performing position adjustment of the
spectacle lens to position images of the alignment reference
marks actually imaged by the imaging unit to images of
index marks indicating the expected imaged positions, while
displaying the images of the index marks and the images of
the alignment reference marks; and

[0033] a process of mounting the lens holder to the convex
surface of the spectacle lens that has undergone the position
adjustment.

[0034] According to a sixth aspect of the present inven-
tion, there is provided a non-transitory computer-readable
recording medium storing a program for causing a computer
to execute processing of identifying a position where two
alignment reference marks are viewed, when a spectacle lens
with the two alignment reference marks for identifying a
distance portion design reference point formed on a concave
surface are viewed from a convex surface side of the
spectacle lens, the program for causing the computer to
execute processing including:

[0035] a step A of calculating coordinate values indicating
positions of the two alignment reference marks, in a coor-
dinate system where a holder mounting center position that
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serves as a reference for mounting a lens shape processing
lens holder to a convex surface of the spectacle lens is an
origin; and

[0036] a step B of obtaining, by ray tracing, positions
where a ray passing through the position of one alignment
reference mark and a ray passing through the position of the
other alignment reference mark, of rays passing through the
positions of the two alignment reference marks, the posi-
tions being indicated by the coordinate values calculated in
the coordinate system, intersect with the convex surface of
the spectacle lens.

[0037] According to a seventh aspect of the present inven-
tion, there is provided the non-transitory computer-readable
recording medium storing a program according to the sixth
aspect, wherein

[0038] the step A includes

[0039] a step of taking in the coordinate values indicating
the positions of the two alignment reference marks, in a
coordinate system different from the coordinate system
where the holder mounting center position is the origin, and
[0040] a step of performing coordinate conversion of the
different coordinate system into the coordinate system where
the holding mounting center position is the origin, and
[0041] calculates the coordinate values indicating the
positions of the two alignment reference marks in the
coordinate system after the coordinate conversion.

Advantageous Effects of Invention

[0042] According to the present invention, a lens shape
processing lens holder can be highly precisely mounted to a
convex surface of a spectacle lens with alignment reference
marks formed on a concave surface. Accordingly, the lens
shape processing of the spectacle lens can be precisely
performed.

BRIEF DESCRIPTION OF DRAWINGS

[0043] FIG. 1 is a schematic configuration diagram of a
block device according to an embodiment of the present
invention.

[0044] FIG. 2 is a diagram for describing a mechanical
configuration of the block device according to the embodi-
ment of the present invention (No. 1).

[0045] FIG. 3 is a diagram for describing a mechanical
configuration of the block device according to the embodi-
ment of the present invention (No. 2).

[0046] FIG. 4 is a front view illustrating a configuration of
a spectacle lens (uncut lens) before lens shape processing.
[0047] FIGS. 5A and 5B are diagrams for describing a
configuration of a lens shape processing lens holder.
[0048] FIG. 6 is a process diagram for describing a spec-
tacle lens manufacturing method according to an embodi-
ment of the present invention.

[0049] FIG. 7 is a diagram illustrating a state in which
index marks indicating expected imaged positions of align-
ment reference marks are displayed on a screen of a monitor.
[0050] FIG. 8 is a diagram illustrating a state in which an
image (including images of the alignment reference marks)
of the spectacle lens obtained when the spectacle lens
supported by a support unit is imaged by an imaging unit is
displayed on the screen of the monitor.

[0051] FIG. 9 is a diagram illustrating a state in which
images of the alignment reference marks and images of the
index marks are superimposed on the screen of the monitor.
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[0052] FIGS. 10A and 10B are diagrams for describing
specific processing content of an information processing
process (No.

[0053] FIGS. 11A and 11B are diagrams for describing
specific processing content of the information processing
process (No. 2).

[0054] FIG. 12 is a diagram for describing specific pro-
cessing content of the information processing process (No.
3).

[0055] FIG. 13 is a diagram for describing specific pro-
cessing content of the information processing process (No.
4).

[0056] FIG. 14 is a diagram for describing specific pro-
cessing content of the information processing process (No.
5).

[0057] FIG. 15 is a diagram for describing specific pro-

cessing content of the information processing process (No.
6).

DESCRIPTION OF EMBODIMENTS

[0058] Hereinafter, an embodiment of the present inven-
tion will be described in detail with reference to the draw-
ings.

[0059] In the embodiment of the present invention,

description will be given in the following order.
1. Schematic Configuration of Block Device

2. Mechanical Configuration of Block Device
3. Configuration of Spectacle Lens

4. Configuration of Lens Holder

5. Spectacle Lens Manufacturing Method

[0060] 6. Effects according to Embodiment

7. Modifications

1. Schematic Configuration of Block Device

[0061] FIG. 1 is a schematic configuration diagram of a
block device according to an embodiment of the present
invention.

[0062] The illustrated block device 1 is used to mount a
lens shape processing lens holder to a convex surface of a
spectacle lens (uncut lens) before lens shape processing. The
block device 1 roughly includes a support unit 2 that
supports the spectacle lens, an imaging unit 3 that images the
spectacle lens, a monitor 4 that displays an image, an
information processing unit 5 that performs information
processing upon startup of a program, and a display control
unit 6 that controls display of the image by the monitor 4.
[0063] The support unit 2 supports the spectacle lens in a
position adjustable manner. To be specific, the support unit
2 receives the convex surface of the spectacle lens at three
points from below to support the spectacle lens. In this
support state, the spectacle lens is placed on the support unit
2 by its own weight. Therefore, an operator can adjust
(roughly adjust or finely adjust) the position of the lens by
lightly touching the spectacle lens.

[0064] The imaging unit 3 images alignment reference
marks on the spectacle lens supported by the support unit 2
from a convex surface side of the spectacle lens. The
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imaging unit 3 includes an imaging camera 7 and an optical
element 8. The imaging camera 7 is configured from a
charged coupled device (CCD) camera, a complementary
metal oxide semiconductor (CMOS) camera, or the like. The
optical element 8 is configured from a lens, a mirror, a
diaphragm, and the like. Note that, as an imaging light
source, a special light source may be equipped in the block
device 1, or an illumination (a fluorescent lamp or the like)
installed on a ceiling portion of a manufacturing site may be
substituted.

[0065] The monitor 4 displays various images. The moni-
tor 4 can be configured from a liquid crystal display monitor,
or the like. Image data displayed on the monitor 4 is input
from the display control unit 6. However, the image imaged
by the imaging unit 3 can be directly input from the imaging
unit 3 to the monitor 4 without being relayed through the
display control unit 6.

[0066] The information processing unit 5 obtains expected
imaged positions of the alignment reference marks imaged
by the imaging unit 3 when a posture of the spectacle lens
supported by the support unit 2 becomes a reference posture
(details will be described below) suitable for mounting the
lens, using information regarding the spectacle lens. Specific
processing content by the information processing unit 5 will
be described below.

[0067] The display control unit 6 displays images of index
marks that indicate the expected imaged positions obtained
in the information processing unit 5 and images of the
alignment reference marks actually imaged by the imaging
unit 3 on the monitor 4. How the marks are specifically
displayed on the screen of the monitor 4 will be described
below.

2. Mechanical Configuration of Block Device

[0068] FIGS. 2 and 3 are diagrams for describing a
mechanical configuration of a block device according to an
embodiment of the present invention. FIG. 2 illustrates a
plan view (including an E-E arrow view) of the block
device, and FIG. 3 illustrates a side view of the block device.
[0069] The illustrated block device 1 is configured based
on a frame 10. In the block device 1, the support unit 2 is
configured from three support arms 11 provided on upper
surface portions of the frame 10. Support pins 12 are
provided on one ends of the respective support arms 11. The
support pins 12 are arranged in a state of vertically standing
to protrude from the upper surface portions of the frame 10.
These support pins 12 receive a convex surface 14a of a
spectacle lens 14 at three points and support the spectacle
lens 14. The respective support pins 12 are arranged in a
state of being positioned on vertexes of a right triangle in
plan view. Further, upper ends of the respective support pins
12 are arranged at the same height in the vertical direction,
and portions being in contact with the spectacle lens 14 are
made round in a semi-spherical manner.

[0070] Meanwhile, a gimbal-type lens clamp mechanism
15 is arranged above the support unit 2. The lens clamp
mechanism 15 is provided with three clamp pins 16. The
three clamp pins 16 are arranged in a state of facing the
above-described three support pins 12 in a one-on-one
relationship. The lens clamp mechanism 15 presses the
spectacle lens 14, which is supported by the three support
pins 12, with the three clamp pins 16 from above, thereby to
let the spectacle lens 14 put between the support pins 12 and
the clamp pins 16 and clamps the spectacle lens 14.
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[0071] The lens clamp mechanism 15 includes a lift table
17 movably provided in the vertical direction. The lift table
17 moves up and down along two lift shafts 18 by being
driven by a drive source (for example, a motor, not illus-
trated). A lower surface of the lift table 17 configures a
reflection surface 19 that reflects light. The reflection surface
19 reflects illumination light emitted from a pair of lighting
equipment 20 toward the spectacle lens 14. The dotted lines
in FIG. 3 illustrate optical paths of the illumination light.

[0072] A gimbal ring (not illustrated) having two perpen-
dicular axes is attached to the lift table 17, and the three
clamp pins 16 are supported by the gimbal ring. The
respective clamp pins 16 are energized downward by cor-
responding spring members 9. The lift table 17 is usually
retracted upward, and performs a lowering operation when
clamping the spectacle lens 14. The lowering operation of
the lift table 17 is executed by the operator who operates a
button on a control panel 21 provided on a front portion of
the frame 10. In a state where the lift table 17 is retracted
upward, a clearance G necessary to insert and remove the
spectacle lens 14 is secured between the support pins 12 and
the clamp pins 16.

[0073] The imaging camera 7 and the optical element 8 are
arranged inside the frame 10. The imaging camera 7 is
configured from a CCD camera, as an example. The optical
element 8 is configured from a total reflection mirror, as an
example. The imaging camera 7 is horizontally attached to
an upper plate portion of the frame 10. The imaging camera
7 images an optical image (including the alignment refer-
ence marks) of the spectacle lens 14, the optical image being
reflected at the optical element 8. A reflection surface of the
optical element 8 is arranged with an inclination of 45
degrees with respect to an optical axis of the imaging camera
7. Note that the number of the optical elements that config-
ures an optical system of the imaging unit 3 may be two or
more. Further, the camera and the optical element may be
integrally configured.

3. Configuration of Spectacle Lens

[0074] FIG. 4 is a front view illustrating a configuration of
the spectacle lens (uncut lens) before lens shape processing.

[0075] The illustrated spectacle lens 14 is a progressive
power lens that is one of aspherical lenses. The spectacle
lens 14 is provided with two alignment reference marks 23
for identifying design reference point (distance portion
design reference point) 22 defined in the JIS standard (JIS T
7330). This spectacle lens 14 is a progressive power lens in
which the convex surface 14a is a spherical surface and a
concave surface 145 is an aspherical surface (progressive
surface). Therefore, the alignment reference marks 23 are
formed on the concave surface 145 of the spectacle lens 14,
which can be finished to have a desired aspherical surface
shape by polishing processing.

[0076] The respective alignment reference marks 23 are
affixed to positions with equal distances from the design
reference point 22 to the right and left (in a horizontal axis
direction). Therefore, in the spectacle lens 14, a middle point
between the two alignment reference marks 23 can be
identified as the design reference point 22, on a horizontal
reference line 24 that passes through a center (when the
shape of the alignment reference mark is a circle as illus-
trated in FIG. 4, the center of the circle) of the two alignment
reference marks 23.
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[0077] When the alignment reference marks 23 are affixed
to the progressive power lens, the alignment reference marks
23 are required to be “displayed in a way of not easily
disappearing” in the JIS standard (JIS T 7315). Further, the
alignment reference marks 23 remains on the spectacle lens
in a stage where the lens shape processing is completed, and
thus the alignment reference marks 23 are affixed in a way
of not standing out in appearance (for example, by a method
of engraving the marks with a laser). Therefore, the align-
ment reference marks 23 are also called “hidden marks”.
Note that the marks called hidden marks include other marks
(marks that display a name of a manufacturer, a type, and a
power of the lens) affixed on the spectacle lens by a similar
method, in addition to the alignment reference marks 23.

[0078] Note that, in FIG. 4, a mark indicating a portion
where a distance power is measured, a mark indicating a
portion where a near power is measured, a mark indicating
a distance eye point, and the like are illustrated, in addition
to the two alignment reference marks 23. However, only the
hidden marks including the alignment reference marks 23
are affixed to the actual spectacle lens 14.

4. Configuration of Lens Holder

[0079] FIGS. 5A and 5B are diagrams for describing a
configuration of a lens shape processing lens holder.

[0080] The illustrated lens holder 25 is used to set the
spectacle lens 14 to a lens shape processor (not illustrated).
A main body of the lens holder 25 is configured from metal
such as stainless steel or a resin. Further, the lens holder 25
is formed into a cylindrical shape with a jaw to conform to
the specification of the lens shape processor. One end
surface of the lens holder 25 is formed into a shape of a
concave surface corresponding to the convex surface 14a of
the spectacle lens 14, and the concave surface is stuck to the
spectacle lens 14 with a seal member 26. As the seal member
26, a double-sided adhesive sheet having adequate elasticity
is used.

[0081] Here, the reference posture of the spectacle lens 14
will be described. The reference posture of the spectacle lens
14 refers to a posture of when the posture of the spectacle
lens 14 supported by the support unit 2 becomes a state
suitable for mounting the lens holder 25, when the lens
holder 25 is mounted to the convex surface 14a of the
spectacle lens 14 using the block device 1. To be more
specific, the reference posture of the spectacle lens 14 refers
to a state in which a normal vector of a center position
(holder mounting center position) where the lens holder 25
should be mounted, on the convex surface 14a of the
spectacle lens 14, becomes parallel to an optical axis of the
optical system of the imaging unit 3, and the two alignment
reference marks 23 become a horizontal state (Y coordinate
values of the respective alignment reference marks 23 are
equal). In the present embodiment, the posture of when the
holder mounting center position of the spectacle lens 14
faces directly downward in the vertical direction, under the
state where the spectacle lens 14 is supported by the support
unit 2, is the reference posture of the spectacle lens 14. The
block device 1 is configured such that the posture of the
spectacle lens 14 in the support unit 2 becomes the reference
posture, when the images of the alignment reference marks
23 are positioned to images of index marks 27 described
below on the monitor 4.
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5. Spectacle Lens Manufacturing Method

[0082] Next, a spectacle lens manufacturing method
according to an embodiment of the present invention will be
described.

[0083] The spectacle lens manufacturing method accord-
ing to an embodiment of the present invention includes a
block process of mounting the lens shape processing lens
holder to the convex surface 14a of the spectacle lens 14,
using the support unit 2, the imaging unit 3, and the monitor
4. In the block process, the lens shape processing lens holder
25 is mounted to the convex surface 14a of the spectacle lens
14 according to a procedure (process) illustrated in FIG. 6.
Hereinafter, specific description will be given.

(Supporting Process: S1)

[0084] First, the spectacle lens 14 is supported by the
support unit 2. To be specific, the spectacle lens 14 is placed
on the three support pins 12. At this time, the convex surface
14a of the spectacle lens 14 faces downward. Accordingly,
the spectacle lens 14 becomes a state in which the convex
surface 14a is in contact with the three support pins 12, that
is, the spectacle lens 14 is supported at three points. This
process may be manually performed by the operator, or may
be automatically performed using a lens supply device (not
illustrated).

(Information Processing Process: S2)

[0085] Next, the expected imaged positions of the align-
ment reference marks 23 imaged by the imaging unit 3 when
the posture of the spectacle lens 14 supported by the support
unit 2 becomes the reference posture suitable for mounting
the lens holder 25 are obtained using information regarding
the spectacle lens 14. This process is performed by the
information processing unit 5. To be specific, the informa-
tion processing unit 5 obtains the expected imaged positions
of the alignment reference marks 23 by performing process-
ing of identifying the alignment reference mark positions,
ray tracing processing, and the like, using the information
regarding the spectacle lens 14. Processing content of the
processing will be described below.

(Lens Position Adjusting Process: S3)

[0086] Next, position adjustment of the spectacle lens 14
is performed such that the images of the alignment reference
marks 23 actually imaged by the imaging unit 3 are posi-
tioned to the images of the index marks that indicate the
expected imaged positions while the images of the index
marks and the images of the alignment reference marks 23
are displayed on the monitor 4.

[0087] FIG. 7 is a diagram illustrating a state in which the
index marks that indicate the expected imaged positions of
the alignment reference marks are displayed on the screen of
the monitor. The illustrated index marks 27 are displayed on
the screen of the monitor 4 with dotted cross-shaped marks.
The index marks 27 indicate the expected imaged positions
of the alignment reference marks 23 imaged by the imaging
unit 3 when the posture of the spectacle lens 14 supported by
the support unit 2 becomes the reference posture. These
expected imaged positions virtually illustrate positions of
the alignment reference marks 23 that can be viewed from
the imaging camera 7 when the spectacle lens 14 supported
by the support unit 2 in the reference posture is imaged by
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the imaging camera 7, that is, positions where the alignment
reference marks 23 should be arranged under the reference
posture. Display positions of the index marks 27 on the
screen of the monitor 4 are determined by the display control
unit 6 based on the expected imaged positions of the
alignment reference marks 23 obtained by the information
processing unit 5, imaging magnification of the imaging unit
3, and the like. The shape of the index mark 27 may be any
shape as long as the shape can uniquely identify the expected
imaged position of the alignment reference mark on the
screen of the monitor 4. Further, in FIG. 7, an expected
external form line 29 that expects a lens external form after
the lens shape processing is applied to the spectacle lens 14
is displayed together with the index marks 27.

[0088] FIG. 8 is a diagram illustrating a state in which the
image of the spectacle lens 14 (including the images of the
alignment reference marks 23) obtained when the spectacle
lens supported by the support unit is imaged by the imaging
unit is displayed on the screen of the monitor 4 together with
the index marks 27 and the like.

[0089] Inthe stage where the spectacle lens 14 is placed on
the support unit 2 in the supporting process S1, strict
positioning is not performed, and thus the spectacle lens 14
is supported in a posture different from the reference pos-
ture. Therefore, the image data of the spectacle lens 14
imaged by the imaging unit 3 is taken by the display control
unit 6 and displayed on the monitor 4, the images of the
index marks 27 and the images of the alignment reference
marks 23 deviate, as illustrated in FIG. 8.

[0090] In such a case, the operator lightly touches an edge
of the spectacle lens 14 supported by the support unit 2 and
slightly shifts the position (posture). If so, the images of the
alignment reference marks 23 displayed on the screen of the
monitor 4 are displaced according to the movement of the
spectacle lens 14. At that time, the operator positions the
images of the alignment reference marks 23 to the positions
of the index marks 27 by adjusting (slightly adjusting) the
position of the spectacle lens 14 while viewing the images
of the index marks 27 and the images of the alignment
reference marks 23 displayed on the screen of the monitor 4.
Accordingly, the images and the alignment reference marks
23 and the images of the index marks 27 are superimposed
on the screen of the monitor 4 as illustrated in FIG. 9. At this
time, in the support unit 2, the spectacle lens 14 is supported
in the reference posture.

(Holder Attaching Process: S4)

[0091] Next, the lens holder 25 is attached to the convex
surface 14a of the spectacle lens 14 that has undergone the
position adjusting. Attachment of the lens holder 25 is
automatically performed by the block device 1 with a
pressing operation of a predetermined button provided on
the control panel 21. An operation procedure of the block
device 1 at that time will be described below.

[0092] First, the lift table 17 starts the lowering operation
upon drive of the lens clamp mechanism 15. Following that,
at a state where the three clamp pins 16 come in contact with
the concave surface 146 of the spectacle lens 14, and
adequate contact pressure is obtained by energizing force of
the spring member 9, the lowering operation of the lift table
17 is stopped. Accordingly, the spectacle lens 14 receives the
contact pressure by the three clamp pins 16 and is clamped,
while remaining supported by the three support pins 12 in
the reference posture.
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[0093] Next, the support unit 2 and the lens clamp mecha-
nism 15 starts movement in the horizontal direction while
clamping the spectacle lens 14. Then, at a stage where the
spectacle lens 14 arrives at immediately above the lens
holder 25 that stands by at a destination, the movement of
the support unit 2 and the lens clamp mechanism 15 is
stopped. At this time, positional relationships among the
units of the block device 1 are adjusted in advance such that
the holder mounting center position of the spectacle lens 14
is arranged on a central axis of the lens holder 25.

[0094] Next, a holder holding mechanism (not illustrated)
included in the block device 1 rises. The holder holding
mechanism rises while holding the lens holder 25 with the
seal member 26 facing upward. Accordingly, the lens holder
25 is stuck to the convex surface 14a of the spectacle lens
14 with the seal member 26. Following that, the holder
holding mechanism cancels the holding state of the lens
holder 25 and is then lowered to the original position.
Meanwhile, the lens clamp mechanism 15 rises up to the
original height to be retracted from the spectacle lens 14. In
this state, the operator takes out the spectacle lens 14 from
the support unit 2. Accordingly, the spectacle lens 14 with
the lens holder 25 mounted is obtained. Following that, the
support unit 2 and the lens clamp mechanism 15 are hori-
zontally moved to the original positions.

[0095] The operation of the block device 1 associated with
attachment of the lens holder 25 is terminated.

[0096] After the series of the block process are completed,
the lens shape processing of the spectacle lens 14 is per-
formed in the next lens shape processing process. In the lens
shape processing process, the spectacle lens 14 to which the
lens holder 25 is mounted is set to the lens shape processor,
and the lens shape processing is performed.

(Processing Content of Information Processing Process)

[0097] Next, processing content of the information pro-
cessing process S2 will be described.

[0098] Typically, in a lens design program of an aspherical
surface-type spectacle lens, the positions of the alignment
reference marks, the positional relationship between the
design reference point and the holder mounting center
position, a curvature radius of the lens convex surface, a
refractive index of the lens, and the like are set using a
coordinate system (coordinate space), where a position
different from the holder mounting center position of the
spectacle lens, for example, a position where the optical
axis, which passes through the design reference point of the
spectacle lens, intersects with the convex surface of the
spectacle lens (hereinafter, the position is referred to as
“convex surface-side reference point™) is an origin.

[0099] Therefore, in the information processing process
S2, to obtain the expected imaged positions of the alignment
reference marks 23, the following parameters are used in a
case of a lens in which a convex surface side has a spherical
surface and a concave surface side has a progressive surface,
as an example of the information regarding the spectacle
lens:

(a) X coordinate values of the alignment reference marks of
when the convex surface-side reference point faces directly
downward,

(b) Y coordinate values of the alignment reference marks of
when the convex surface-side reference point faces directly
downward,
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(¢) Z coordinate values of the alignment reference marks of
when the convex surface-side reference point faces directly
downward,

(d) an X coordinate value of the holder mounting center
position as viewed from the convex surface-side reference
point,

(e) a Y coordinate value of the holder mounting center
position as viewed from the convex surface-side reference
point,

(1) a curve (dpt) or a curvature radius of the convex surface
of the spectacle lens, and

(g) a refractive index of the spectacle lens.

[0100] Among the parameters, as for the parameters (a) to
(c), a layout (an eccentric amount of an optical center as
needed) of the lens is obtained from data (shape and layout)
regarding a prescribed power and a frame of a desired
product (spectacle lens) by a higher custom-build calcula-
tion program than layout calculation, and three-dimensional
coordinates are determined according to lens surface shape
data by a calculation program for actually designing the lens.
Further, as for the parameters (d) and (e), the positional
relationship between the design reference point and a speci-
fied holder mounting center position is calculated in advance
by layout calculation including calculation of the expected
imaged positions. The parameter (f) is determined from a
product and a prescribed power by the custom-build calcu-
lation program. The parameter (g) is determined from a
product (a power of the spectacle lens or the like). The
parameters (f) and (g) are held in a database, and are passed
to the information processing unit 5 at the time of calculation
of the expected imaged positions.

[0101] The information processing unit 5 is configured
from a computer including hardware resources such as a
memory such as a central processing unit (CPU), a read-only
memory (ROM), and a random access memory (RAM), an
input device, and an output device. The information pro-
cessing unit 5 then reads a program stored in the ROM to the
RAM and executes the program, using the hardware
resources, thereby to perform processing of identifying the
expected imaged positions of the alignment reference marks
23. To be specific, the information processing unit 5 per-
forms processing of identifying positions where the two
alignment reference marks 23 can be actually viewed from
the imaging camera 7 when the spectacle lens 14 is viewed
with the imaging camera 7 from the convex surface 14q side.
Hereinafter, specific processing content will be described.

(Processing of Identifying Alignment Reference Mark
Positions: S21)

[0102] First, in the information processing process S2,
processing of identifying alignment reference mark posi-
tions S21 is performed. In this processing, after the param-
eters are taken in, the coordinate conversion is performed, so
that the positions of the alignment reference marks 23 are
identified. Hereinafter, specific description will be given.

[0103] First, the information processing unit 5 takes in the
parameters. Taking in of the parameters in the information
processing unit 5 may be performed by a data input using an
input device, or may be performed by transfer of data (for
example, reading out from the database) using a network.

[0104] Next, the information processing unit 5 performs
the coordinate conversion in accordance with the state where
the spectacle lens 14 is supported in the reference posture.
[0105] In the block device 1 according to the present
embodiment, as described above, the posture of when the
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holder mounting center position of the spectacle lens 14
faces directly downward (below in the vertical direction)
when the spectacle lens 14 is supported by the three support
pins 12 is used as the reference posture. However, “the
reference posture of the spectacle lens 14” may be changed
depending on the specification of the block device. There-
fore, the posture of when the holder mounting center posi-
tion faces directly downward is not necessarily the reference
posture.

[0106] In contrast, in the lens design program, the posi-
tions of the alignment reference marks and the like are set
using a coordinate system where the convex surface-side
reference point of when the convex surface-side reference
point of the spectacle lens 14 faces directly downward is the
origin, to be specific, the three-dimensional coordinate in
which the convex surface-side reference point is the origin,
and the optical axis of the spectacle lens, which passes
through the origin, is a Z axis and two axes that are
perpendicular at the origin with respect to the z axis are an
X axis (horizontal axis) and a Y axis (vertical axis).
[0107] In this case, between the posture of when convex
surface-side reference point of the spectacle lens 14 faces
directly downward and the posture of when the holder
mounting center position faces directly downward, the coor-
dinate values where the alignment reference marks 23 in a
specific coordinate system are different. Therefore, the infor-
mation processing unit 5 performs coordinate conversion
from the coordinate system where the convex surface-side
reference point of the spectacle lens 14 is the origin into a
coordinate system where the holder mounting center posi-
tion of the spectacle lens 14 is the origin. Then, the positions
of the alignment reference marks 23 are identified in the
coordinate system after the coordinate conversion. Herein-
after, specific description will be given.

[0108] First, as illustrated in FIG. 10A, a direction (0,) of
a holder mounting center position 31 as viewed from an
origin O is calculated in a coordinate system (hereinafter,
called “coordinate system 1’) where the convex surface-side
reference point of the spectacle lens 14 is the origin O. The
direction of the holder mounting center position 31 indicates
which direction the holder mounting center position 31
exists as viewed from the origin O. Here, the direction of the
holder mounting center position 31 is identified from an
angle 0, made by a virtual straight line (illustrated by the
dotted line in FIG. 10A) that connects the origin O and the
holder mounting center position 31 and the X axis. Further,
a distance r; between the origin O and the holder mounting
center position 31 is calculated. The distance r, is used in a
post-process. The parameters (a) to (e) are used in the
calculation here.

[0109] Next, as illustrated in FIG. 10B, the coordinate
conversion is performed such that the X axis passes through
the holder mounting center position 31 on the XY coordinate
plane (hereinafter, the coordinate system after the coordinate
conversion is called “coordinate system 2”°). The coordinate
conversion is performed by rotating relative positions of the
X and Y axes, and the holder mounting center position 31,
by the angle 6, centering around the origin O. At this time,
a relationship between one of coordinates of the alignment
reference marks 23 in the coordinate system 1 and the
position of the alignment reference mark 23 in the coordi-
nate system 2 satisfies the following Mathematical Formula
1:

[Mathematical Formula 1]

[0110] The relationship between one coordinate (X,, y;,
7,) of the alignment reference marks 23 in the coordinate
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system 1, and the position (X';, y';, Z';) of the alignment
reference mark 23 in the coordinate system 2 satisfies:

x',=x%cos(—0)-y,xsin(-0,)
y'1=% xsin(-6,)-y,xcos(-6,)
z'\=1,

[0111] Next, the coordinate conversion is performed such
that the holder mounting center position 31 becomes in the
posture facing directly downward (the reference posture) in
the support unit 2 (hereinafter, the coordinate system after
the coordinate conversion is called “coordinate system 37).
To be specific, as illustrated in FIG. 11 A, a rotation angle 0,
is obtained by the following formula (1) using the curvature
radius (R) of the convex surface 14a of the spectacle lens 14
and the distance (r;) calculated in the preprocess, and the
coordinate conversion is performed using the rotation angle
0,. The parameter (f) is used in this coordinate conversion.

0,=sin"}(r,/R) (€8]

[0112] FIG. 11B illustrates a state after the coordinate
conversion. In this state, the positions (coordinate values) of
the two alignment reference marks 23 are identified accord-
ing to the three-dimensional coordinates where the holder
mounting center position 31 is the origin O. At this time, the
positions of the alignment reference marks 23 in the coor-
dinate system 3 satisfy the following Mathematical Formula
2:

[Mathematical Formula 2]

[0113] The position (x",, y",, z",) of the alignment refer-
ence mark 23 in the coordinate system 3 satisfies:

x" 1 =x"1xc08(—0,)+(z'|—R)xsin(-0,)
yi=r
z" =—x" xsin(-0,)+(z'—R)xcos(-0,)+R

[0114] At this point of time, the holder mounting center
position 31 is in the posture facing directly downward.
However, the X axis and the Y axis are rotated with respect
to the coordinate system 1. Therefore, the X axis and the Y
axis are rotated by an angle -0, centering around an origin
O' to accord with the X axis and the Y axis of the coordinate
system 1 (hereinafter, the coordinate system after the rota-
tion is called “coordinate system 47). At this time, the
positions of the alignment reference marks 23 in the coor-
dinate system 4 satisfy the following Mathematical Formula
3, and these positions are the alignment reference mark
positions to be obtained.

[Mathematical Formula 3]

[0115] The position (x™,, y™,, z";) of the alignment
reference mark 23 in the coordinate system 4 satisfies:

(1]

"

x" =x"xcos 8—y" xsin 0,

"o

y"=x"xsin 0;-y"xcos 0;
m _n
" =z"

[0116] Note that the processing of the coordinate conver-
sion is not necessarily required. To be specific, when the
positions of the alignment reference marks 23 (X, Y, and Z
coordinate values) of when the holder mounting center
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position 31 faces directly downward are calculated by the
lens design program, and calculation results can be provided
as parameters, the positions of the alignment reference
marks 23 can be identified with the parameters under the
reference posture. Therefore, the coordinate conversion is
unnecessary.

(Ray Tracing Processing: S22)

[0117] Next, the information processing unit 5 performs
ray tracing processing S22. In this processing, which posi-
tions the alignment reference marks 23 are viewed, when the
two alignment reference marks 23 that have been identified
by the coordinate conversion are viewed from the convex
surface 14a side of the spectacle lens 14 with the imaging
camera 7, are calculated by ray tracing. The above-described
parameters (f) and (g) are used in this calculation. At that
time, the positions of the alignment reference marks 23
imaged by the imaging camera 7 are influenced by the power
of the spectacle lens 14. Therefore, in the calculation by ray
tracing, the power of the spectacle lens 14 needs to be taken
into account. Hereinafter, specific description will be given.
Note that, in the present embodiment, the imaging camera 7
images the spectacle lens 14 through the optical element
(mirror) 8. However, here, assume that the imaging camera
7 faces the convex surface 14a of the spectacle lens 14 in the
Z axis direction, as illustrated in FIG. 12, for convenience of
description.

[0118] First, in the block device 1, when the spectacle lens
14 is imaged by the imaging camera 7, rays enter from the
concave surface 145 side of the spectacle lens 14, and the
rays reach the imaging camera 7 through the spectacle lens
14. Therefore, in the calculation by ray tracing, positions
(emitted positions of the rays) where the rays (illustrated by
the reference sings LB in FIG. 12) that pass through (enter)
the respective alignment reference marks 23 intersect with
the convex surface 14a, among the rays reaching the imag-
ing camera 7 through the spectacle lens 14, need to be
obtained. However, for the purpose of calculation, the rays
parallel to the Z axis enter the convex surface 14a of the
spectacle lens 14, and the positions where the rays pass
through the alignment reference marks 23 are calculated as
“ray height”, which is more simple calculation. Therefore,
for the purpose of calculation, a ray LBv (hereinafter,
referred to as “virtual ray”) parallel to the Z axis is virtually
assumed, as illustrated in FIG. 13, and a ray height h through
which the ray passes through (enters) the alignment refer-
ence mark 23 is obtained using the Newton’s method. To be
specific, an intersection of the virtual ray and the convex
surface 14a of the spectacle lens 14 is obtained, the normal
vector of the convex surface 14a at the intersection is
obtained, and an emitting direction of the virtual ray is
calculated using the Snell’s law. Meanwhile, a vector con-
necting the intersection of the virtual ray and the convex
surface 14a of the spectacle lens 14 and the alignment
reference mark 23 is an expected emitting direction of the
virtual ray. Therefore, the ray height h is corrected to make
a difference between the emitting directions 0, and a con-
verged result is the ray height h to be obtained. A correction
amount Ah of the ray height can be expressed by:

Ah==fNlf(h)

where a function expressing a difference between the emit-
ting direction of the virtual ray, and the direction of the
vector that connects the intersection of the virtual ray and the
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convex surface 14a of the spectacle lens 14 and the align-
ment reference mark 23 is f(h). The Z axis illustrated in FIG.
13 corresponds to the optical axis of the optical system of the
imaging unit 3, which intersects with the convex surface 14a
and the concave surface 145 of the spectacle lens 14, and the
V axis corresponds to the direction in which the alignment
reference mark 23 exists when the spectacle lens 14 is
viewed in the Z axis direction. That is, the V axis is an axis
that indicates the direction in which the alignment reference
mark 23 exists, as viewed from the holder mounting center
position 31 that is the coordinate origin on the XY coordi-
nate plane. As for the initial position of the virtual ray LBy,
the initial position may be set to, for example, a height (h0)
that accords with the position of the alignment reference
mark 23 recognized in the coordinate system where the
holder mounting center position 31 is the origin.

[0119] Next, as illustrated in FIG. 14, the position of the
ray LB that passes through the center position of the
alignment reference mark 23 (in other words, the position of
the ray LB that enters a portion of the concave surface 146
to which the alignment reference mark 23 is affixed) is
obtained by calculation, on the XY coordinate plane of the
three-dimensional coordinate space where the holder mount-
ing center position 31 is the coordinate origin O. To be
specific, the coordinate value (x, y) of the alignment refer-
ence mark 23 on the XY coordinate plane is obtained, based
on the height h of the ray LB obtained in the ray tracing and
the direction (85) of the alignment reference mark 23 as
viewed from the holder mounting center position 31, by the
following formula (2):

(x,9)=(h cos 03,k sin 03) 2)

[0120] The coordinate value (x, y) of the alignment ref-
erence mark 23 obtained as described above becomes a
coordinate value that indicates an expected imaged position
32 (see FIG. 14) of the alignment reference mark 23 imaged
by the imaging camera 7, when the holder mounting center
position 31 faces directly downward and the spectacle lens
14 is supported by the support unit 2. The expected imaged
position identified with the coordinate value is desirably
obtained for each alignment reference mark 23. To be
specific, it is desirable to individually obtain the expected
imaged position of one alignment reference mark 23 and the
expected imaged position of the other alignment reference
mark 23, of the two alignment reference marks 23, accord-
ing to an eccentric amount J (see FIG. 15) of the holder
mounting center position 31 to the design reference point 22.
The reason is that the positional relationship between the
rays that pass through the respective alignment reference
marks 23 does not become symmetrical due to the existence
of the eccentric amount J. Hereinafter, specific description
will be given.

[0121] First, if the holder mounting center position 31 is
eccentric to the design reference point 22, the distance from
the Z axis to the one alignment reference mark 23 and the
distance from the Z axis to the other alignment reference
mark 23 differ in the coordinate system where the holder
mounting center position 31 is the origin O. Further, if there
is the above eccentricity, the spectacle lens 14 is inclined on
the whole in the coordinate system where the holder mount-
ing center position 31 is the origin O. Therefore, when the
inclination of the concave surface 145 using the XY coor-
dinate plane as a reference is viewed, the inclination of the
concave surface 145 of a portion to which the one alignment
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reference mark 23 is affixed and the inclination of the
concave surface 145 of a portion to which the other align-
ment reference mark 23 is affixed differ. Therefore, a dis-
placement amount Al by which the ray that passes through
the one alignment reference mark 23 is subject to the
influence of refraction of the spectacle lens 14 and displaced,
and a displacement amount A2 by which the ray that passes
through the other alignment reference mark 23 is subject to
the influence of refraction of the spectacle lens 14 and
displaced differ, on the XY coordinate plane (see FIG. 12).
[0122] As aresult, the positional relationship between the
rays that pass through the respective alignment reference
marks 23 does not become symmetrical to the Z axis. In that
case, by performing the calculation of the ray tracing for
each of the alignment reference marks 23, the expected
imaged positions of the respective alignment reference
marks 23 can be individually obtained according to the
eccentric amount. Accordingly, even in a case where the
concave surface 145 of the spectacle lens 14 have an
inclination with respect to the XY coordinate plane where
the holder mounting center position 31 is the origin O, the
expected imaged positions of the respective alignment ref-
erence marks 23 can be accurately obtained, in consideration
of the influence of refraction of the spectacle lens 14.

6. Effects According to Embodiment

[0123] According to the embodiment of the present inven-
tion, the spectacle lens 14 with the alignment reference
marks 23 formed on the concave surface 145 is imaged by
the imaging camera 7 from the convex surface 14a side.
Therefore, the positions of the alignment reference marks 23
can be precisely identified without causing positional devia-
tion due to a parallax and the like. Further, the expected
imaged positions of the alignment reference marks 23 of
when the posture of the spectacle lens 14 supported by the
support unit 2 becomes the reference posture are obtained,
and the expected imaged positions are displayed on the
screen of the monitor 4 as the index marks 27. Therefore, the
position of the spectacle lens 14 can be simply and highly
precisely adjusted using the index marks 27. To be specific,
the images of the index marks 27 and the images of the
alignment reference marks 23 are simply positioned on the
screen of the monitor 4, whereby the posture of the spectacle
lens 14 can be set to the reference posture.

[0124] As a result, the lens shape processing lens holder
25 can be highly precisely mounted to the convex surface
14a of the spectacle lens 14 with the alignment reference
marks 23 formed on the concave surface 144.

[0125] Errors (PD deviations) of the holder mounting
center position caused on the XY coordinate plane have been
actually calculated in cases where an influence of the power
due to the posture of the spectacle lens is taken into account
and is not taken into account, about four samples in which
the power, the eccentric amount, and the like of a plastic lens
(FD 174) manufactured by HOYA Corporation are changed.
Then, the results illustrated in Table 1 below have been
obtained. In Table 1, “R” described on the right side of the
sample number means a right eye lens, and “L”” means a left
eye lens. Further, the unit of the power is diopter, and the
units of the eccentric amount and the error are millimeter
(mm). Further, the values of the eccentric amount are
described such that a value of when the holder mounting
center position is eccentric inward (to a nose side) with
respect to the design reference point is a negative value.
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TABLE 1

Eccentric

amount
Power (diopter) (mm) Error (mm)

Sample No. Sph Cyl Axis Add Dx Dy X y
Sample 1 R 2.00 0.00 2.00 -2.43 0.00 -0.04 0.04
L 2.00 0.00 2.00 -2.55 0.00 -0.04 0.04
Sample 2 R -2.00 0.00 2.00 -548 2.00 0.12 0.05
L -2.00 0.00 2.00 -5.39 2.00 -0.08 0.05
Sample 3 R -4.00 0.00 2.00 -594 0.00 -0.05 0.05
L -4.00 0.00 2.00 -6.22 0.00 -0.06 0.10
Sample 4 R 4.00 0.00 2.00 -6.30 0.00 -0.20 0.02
L 4.00 0.00 2.00 -6.31 0.00 -0.19 0.02
[0126] As can be viewed from Table 1, the maximum error

(absolute value) in the X direction was 0.20 mm and the
minimum error in the X direction was 0.04 mm, and the
maximum error (absolute value) in the Y direction was 0.10
mm and the minimum error in the Y direction was 0.02 mm.
These errors are changed depending on prescribed values
such as the power and the eccentric amount of the lens, and
the direction of an astigmatic axis. According to the present
embodiment, the lens holder 25 can be amounted to the
convex surface 14a of the spectacle lens 14 and the lens
shape processing of the spectacle lens 14 can be performed
without causing such errors.

7. Modifications

[0127] The technical scope of the present invention is not
limited to the above-described embodiment, and include
various changes and improvements within a scope where the
special effects obtained from the configuration elements and
its combinations of the invention can be arrived at.

[0128] For example, in the above embodiment, a case in
which the lens holder is mounted to the progressive power
spectacle lens has been described. However, the present
invention can be widely applied to a case in which a lens
holder is mounted to a convex surface of a spectacle lens
with two alignment reference marks affixed to a concave
surface of the spectacle lens. Therefore, the present inven-
tion can be applied to a case in which a lens holder is
mounted to an aspherical lens, a spherical lens, and or the
like other than the progressive power spectacle lens. Further,
in a case of the progressive power spectacle lens, the
progressive power spectacle lens can be of a type where only
a concave surface is a progressive surface, a type where only
a convex surface is a progressive surface, or a type where
both of the concave and convex surfaces are progressive
surfaces. Further, the present invention can be applied to an
auto blocker that detects an alignment reference mark using
an image processing device or the like, and automatically
mounts the lens holder.

[0129] Further, either the supporting process S1 or the
information processing process S2 included in the block
process can be performed first as long as before the lens
position adjusting process S3.

REFERENCE SIGNS LIST

[0130] 1 Block device

[0131] 2 Support unit

[0132] 3 Imaging unit

[0133] 4 Monitor

[0134] 5 Information processing unit
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[0135] 6 Display control unit

[0136] 7 Imaging camera

[0137] 8 Optical element

[0138] 14 Spectacle lens

[0139] 14a Convex surface

[0140] 144 Concave surface

[0141] 22 Design reference point (distance design refer-
ence point)

[0142] 23 Alignment reference mark

[0143] 25 Lens holder

[0144] 27 Index mark

[0145] 31 Holder mounting center position

[0146] 32 Expected imaged position

1. A block device that mounts a lens shape processing lens
holder to a convex surface of a spectacle lens with two
alignment reference marks for identifying a distance portion
design reference point formed on a concave surface, the
block device comprising:
a support unit configured to support the spectacle lens in
a position adjustable manner;

an imaging unit configured to image the alignment refer-
ence marks of the spectacle lens supported by the
support unit from a convex surface side of the spectacle
lens;

a monitor configured to display an image;

an information processing unit configured to obtain

expected imaged positions of the alignment reference
marks imaged by the imaging unit, using information
regarding the spectacle lens, when a posture of the
spectacle lens supported by the support unit becomes a
reference posture suitable for mounting the lens holder;
and

a display control unit configured to display, on the moni-

tor, images of index marks indicating the expected
imaged positions obtained in the information process-
ing unit and images of the alignment reference marks
actually imaged by the imaging unit.

2. The block device according to claim 1, wherein

the information regarding the spectacle lens includes an

eccentric amount of a center position where the lens
holder is to be mounted, with respect to the distance
portion design reference point, and

the information processing unit individually obtains the

expected imaged position of one alignment reference
mark and the expected imaged position of the other
alignment reference mark, of the two alignment refer-
ence marks, according to the eccentric amount.

3. The block device according to claim 1, wherein

the support unit supports the spectacle lens by receiving

the convex surface of the spectacle lens at three points
from below, and

the images of the index marks and the images of the

alignment reference marks are displayed on the moni-
tor, when the position of the spectacle lens supported by
the support unit is adjusted.

4. The block device according to claim 1, wherein

the reference posture of the spectacle lens is a state in

which a normal vector of a center position where the
lens holder is to be mounted, in the convex surface of
the spectacle lens, becomes parallel to an optical axis of
an optical system of the imaging unit, and the two
alignment reference marks become horizontal, and
the posture of the spectacle lens in the support unit
becomes the reference posture, when the images of the
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alignment reference marks are positioned to the images
of the index marks on the monitor.

5. A spectacle lens manufacturing method including a
block process of mounting a lens shape processing lens
holder to a convex surface of a spectacle lens, using a
support unit that supports the spectacle lens with two
alignment reference marks for identifying a distance portion
design reference point formed on a concave surface, an
imaging unit that images the alignment reference marks of
the spectacle lens supported by the support unit from a
convex surface side of the spectacle lens, and a monitor that
displays an image,

the block process comprising:

a process of causing the support unit to support the
spectacle lens;

a process of obtaining expected imaged positions of the
alignment reference marks imaged by the imaging unit,
using information regarding the spectacle lens, when a
posture of the spectacle lens supported by the support
unit becomes a reference posture suitable for mounting
the lens holder;

a process of performing position adjustment of the spec-
tacle lens to position images of the alignment reference
marks actually imaged by the imaging unit to images of
index marks indicating the expected imaged positions,
while displaying the images of the index marks and the
images of the alignment reference marks; and

a process of mounting the lens holder to the convex
surface of the spectacle lens that has undergone the
position adjustment.

6. A non-transitory computer-readable recording medium
storing a program for causing a computer to execute pro-
cessing of identifying a position where two alignment ref-
erence marks are viewed, when a spectacle lens with the two
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alignment reference marks for identifying a distance portion
design reference point formed on a concave surface are
viewed from a convex surface side of the spectacle lens, the
program for causing the computer to execute processing
comprising:

a step A of calculating coordinate values indicating posi-
tions of the two alignment reference marks, in a coor-
dinate system where a holder mounting center position
that serves as a reference for mounting a lens shape
processing lens holder to a convex surface of the
spectacle lens is an origin; and

a step B of obtaining, by ray tracing, positions where a ray
passing through the position of one alignment reference
mark and a ray passing through the position of the other
alignment reference mark, of rays passing through the
positions of the two alignment reference marks, the
positions being indicated by the coordinate values
calculated in the coordinate system, intersect with the
convex surface of the spectacle lens.

7. The non-transitory computer-readable recording

medium storing a program according to claim 6, wherein
the step A includes

a step of taking in the coordinate values indicating the
positions of the two alignment reference marks, in a
coordinate system different from the coordinate system
where the holder mounting center position is the origin,
and

a step of performing coordinate conversion of the differ-
ent coordinate system into the coordinate system where
the holder mounting center position is the origin, and

calculates the coordinate values indicating the positions of
the two alignment reference marks in the coordinate
system after the coordinate conversion.
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