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(57) A shaft alignment apparatus includes a shaft
alignment position setting portion for setting a shaft align-
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clamps and holds the eyeglasses lens in order to process
a peripheral edge of the eyeglasses lens, and an edge
information obtaining portion for obtaining edge informa-
tion about an edge of the eyeglasses lens.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to a shaft align-
ment apparatus, a lens processing apparat s, an eye-
glasses lens processing system, and an eyeglasses lens
processing method.

BACKGROUND

[0002] In a case where eyeglasses are manufactured,
generally, eyeglasses lenses processed according to the
following operation are fitted in an eyeglasses frame.
First, an operator measures optical characteristics of an
eyeglasses lens by using a lens meter, and prints a dot
on a surface of the eyeglasses lens. Next, the operator
detects the dot by using a shaft alignment apparatus (for
example, a cup attachment apparatus attaching a cup to
the surface of the eyeglasses lens), and sets a shaft align-
ment position of the eyeglasses lens (See JP-A-
2001-311919, for example.).
[0003] Next, the operator obtains edge information (for
example, a position of a front surface, a position of a rear
surface, and an edge thickness) by using a lens periph-
eral edge processing apparatus, and processes a pe-
ripheral edge of the eyeglasses lens. More specifically,
the edge information of the eyeglasses lens is obtained
by an edge information measurement unit mounted on
the lens edge processing apparatus, and the peripheral
edge of the eyeglasses lens is processed by a processing
unit mounted on the lens peripheral edge processing ap-
paratus. The operator may adjust a position of a bevel
formed at the edge of the eyeglasses lens between the
step of obtaining the edge information of the eyeglasses
lens and the step of processing the peripheral edge of
the eyeglasses lens (See JP-A-2009-131939, for exam-
ple.).
[0004] Thus, in manufacturing of eyeglasses, the
above-described steps are required to be performed, and
thus much time is taken. An operator has a desire to
reduce the time required to manufacture eyeglasses as
much as possible by efficiently performing work.

SUMMARY

[0005] An object of the present disclosure is to provide
a shaft alignment apparatus, a lens processing appara-
tus, an eyeglasses lens processing system, and an eye-
glasses lens processing method, which are capable of
efficiently processing an eyeglasses lens.
[0006] In order to achieve the object, the present dis-
closure has the following characteristic configurations.

(1) A shaft alignment apparatus including:

a shaft alignment position setting portion for set-
ting a shaft alignment position being an attach-

ment position with respect to an eyeglasses lens
of a lens holding portion that clamps and holds
the eyeglasses lens in order to process a pe-
ripheral edge of the eyeglasses lens; and
an edge information obtaining portion for obtain-
ing edge information about an edge of the eye-
glasses lens.

(2) The shaft alignment apparatus according to the
above-described (1),
in which the edge information obtaining portion in-
cludes an edge measurement portion for obtaining
edge information of the eyeglasses lens, and meas-
ures the eyeglasses lens by controlling the edge
measurement portion to obtain the edge information.
(3) The shaft alignment apparatus according to the
above-described (2), further including:

a target lens shape obtaining portion for obtain-
ing a target lens shape applied to the eyeglasses
lens,
in which the edge information obtaining portion
controls the edge measurement portion based
on the target lens shape to obtain the edge in-
formation.

(4) The shaft alignment apparatus according to any
one of the above-described (1) to (3), further includ-
ing:
a finishing position setting portion for setting a fin-
ishing position of the edge based on the edge infor-
mation of the eyeglasses lens.
(5) The shaft alignment apparatus according to the
above-described (4),
in which the finishing position setting portion displays
the finishing position based on the edge information
on a display portion, and sets the finishing position
based on an operation signal from an operation por-
tion for adjusting the finishing position on the display
portion.
(6) The shaft alignment apparatus according to the
above-described (5),
in which the finishing position setting portion displays
the finishing position based on the edge information
of a left eyeglasses lens and the finishing position
based on the edge information of a right eyeglasses
lens on the display portion in a comparable manner,
and sets the finishing position of at least one of the
left eyeglasses lens and the right eyeglasses lens
based on an operation signal from the operation por-
tion.
(7) The shaft alignment apparatus according to any
one of the above-described (2) to (6), further includ-
ing:

a lens support portion where the eyeglasses
lens is mounted,
in which the edge measurement portion obtains
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edge information of the eyeglasses lens mount-
ed on the lens support portion.

(8) The shaft alignment apparatus according to any
one of the above-described (1) to (7),
in which the shaft alignment apparatus is a cup at-
tachment apparatus that includes a cup attachment
portion for attaching a cup for holding the eyeglasses
lens with the lens holding portion to the eyeglasses
lens based on the shaft alignment position set by the
shaft alignment position setting portion.
(9) A lens processing apparatus that is different from
a lens peripheral edge processing apparatus for
processing an eyeglasses lens, and executes a
processing step before the eyeglasses lens is held
by a lens holding portion provided in the lens periph-
eral edge processing apparatus, the lens processing
apparatus including:
an edge information obtaining portion for obtaining
edge information about an edge of the eyeglasses
lens.
(10) The lens processing apparatus according to the
above-described (9),
in which the edge information obtaining portion in-
cludes an edge measurement portion for obtaining
edge information of the eyeglasses lens, and meas-
ures the eyeglasses lens by controlling the edge
measurement portion to obtain the edge information.
(11) The lens processing apparatus according to the
above-described (9) or (10), further including:
a finishing position setting portion for setting a fin-
ishing position of the edge based on the edge infor-
mation of the eyeglasses lens.
(12) An eyeglasses lens processing system that
processes a peripheral edge of an eyeglasses lens,
including:

a cup attachment apparatus that includes a cup
attachment portion for attaching a cup to a sur-
face of the eyeglasses lens;
a lens peripheral edge processing apparatus
that includes a processing tool, a lens holding
portion for holding the eyeglasses lens attached
with the cup, and a process control data obtain-
ing portion for obtaining process control data for
processing a peripheral edge of the eyeglasses
lens, and controls the processing tool based on
the process control data obtained by the process
control data obtaining portion to process the
eyeglasses lens held by the lens holding portion,
in which the cup attachment apparatus includes
an edge information obtaining portion for obtain-
ing edge information about an edge of the eye-
glasses lens,
in the cup attachment apparatus, the edge in-
formation of the eyeglasses lens is obtained,
and the cup is attached to the eyeglasses lens
by the cup attachment portion, and

in the lens peripheral edge processing appara-
tus, the eyeglasses lens attached with the cup
is held by the lens holding portion, the process
control data is obtained based on the edge in-
formation obtained in the cup attachment appa-
ratus, and the processing tool is controlled
based on the process control data to process
the eyeglasses lens held by the lens holding por-
tion.

(13) The eyeglasses lens processing system accord-
ing to the above-described (12),
in which the cup attachment apparatus includes a
finishing position setting portion for setting a finishing
position of the edge based on the edge information
of the eyeglasses lens,
in the cup attachment apparatus, the finishing posi-
tion is set based on the edge information, and the
cup is attached to the eyeglasses lens by the cup
attachment portion, and
in the lens peripheral edge processing apparatus,
the eyeglasses lens attached with the cup is held by
the lens holding portion, the process control data is
obtained based on the finishing position obtained in
the cup attachment apparatus, and the processing
tool is controlled based on the process control data
to process the eyeglasses lens held by the lens hold-
ing portion.
(14) The eyeglasses lens processing system accord-
ing to the above-described (12) or (13),
in which, in the cup attachment apparatus, the edge
information obtaining portion includes an edge
measurement portion for obtaining first edge infor-
mation of the eyeglasses lens, and measures the
eyeglasses lens by controlling the edge measure-
ment portion to obtain the first edge information.
(15) The eyeglasses lens processing system any
one of the above-described (13) or (14),
in which the lens peripheral edge processing appa-
ratus includes a second edge information obtaining
portion for obtaining second edge information at
least one radius vector angle of the eyeglasses lens,
and
the process control data obtaining portion obtains
the process control data based on the edge informa-
tion, the second edge information and the finishing
position.
(16) An eyeglasses lens processing system that
processes a peripheral edge of an eyeglasses lens,
including:

a shaft alignment apparatus that includes a shaft
alignment position setting portion for setting a
shaft alignment position being an attachment
position with respect to an eyeglasses lens of a
lens holding portion that clamps and holds the
eyeglasses lens in order to process a peripheral
edge of the eyeglasses lens; and
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a lens peripheral edge processing apparatus
that includes a processing tool, a lens holding
portion for holding the eyeglasses lens, and a
process control data obtaining portion for obtain-
ing process control data for processing a periph-
eral edge of the eyeglasses lens, and controls
the processing tool based on the process control
data obtained by the process control data ob-
taining portion to process the eyeglasses lens
held by the lens holding portion,
in which the shaft alignment apparatus includes
an edge information obtaining portion for obtain-
ing edge information about an edge of the eye-
glasses lens,
in the shaft alignment apparatus, the shaft align-
ment position is set, and the edge information
of the eyeglasses lens is obtained, and
after the edge information is obtained and the
shaft alignment position is set, in the lens pe-
ripheral edge processing apparatus, the eye-
glasses lens is held by the lens holding portion
based on the shaft alignment position set by the
shaft alignment apparatus, the process control
data is obtained based on the edge information
obtained in the shaft alignment apparatus, and
the processing tool is controlled based on the
process control data to process the eyeglasses
lens held by the lens holding portion.

(17) An eyeglasses lens processing method of
processing a peripheral edge of an eyeglasses lens,
the method including:

an edge information obtaining step of obtaining
edge information of the eyeglasses lens;
a cup attachment step of attaching a cup to the
eyeglasses lens;
a holding step of causing a lens holding portion
of a lens peripheral edge processing apparatus
to hold the eyeglasses lens attached with the
cup after the edge information obtaining step
and the cup attachment step are executed;
a process control data obtaining step of obtain-
ing process control data based on the edge in-
formation after the edge information obtaining
step and the cup attachment step are executed;
and
a processing step of controlling a processing tool
based on the process control data to process
the eyeglasses lens held by the lens holding por-
tion.

(18) The eyeglasses lens processing method of
processing the peripheral edge of the eyeglasses
lens according to the above-described (17), further
including:

a finishing position setting step of setting a fin-

ishing position of the edge based on the edge
information of the eyeglasses lens,
in which, in the holding step, the eyeglasses lens
attached with the cup is held by the lens holding
portion of the lens peripheral edge processing
apparatus after the processing position setting
step and the cup attachment step are executed,
and
in the process control data obtaining step, the
process control data is obtained based on the
finishing position after the processing position
setting step and the cup attachment step are
executed.

(19) The eyeglasses lens processing method ac-
cording to the above-described (18), further includ-
ing:

a second edge information obtaining step of ob-
taining second edge information at least one ra-
dius vector angle of the eyeglasses lens after
the holding step is executed,
in which, in the process control data obtaining
step, the process control data is obtained based
on the edge information, the second edge infor-
mation and the finishing position.

(20) An eyeglasses lens processing method of
processing a peripheral edge of an eyeglasses lens,
the method including:

an edge information obtaining step of obtaining
edge information of the eyeglasses lens;
a shaft alignment position setting step of setting
a shaft alignment position being an attachment
position with respect to the eyeglasses lens of
a lens holding portion that clamps and holds the
eyeglasses lens;
a holding step of causing the lens holding portion
of a lens peripheral edge processing apparatus
to hold the eyeglasses lens based on the set
shaft alignment position after the edge informa-
tion obtaining step and the shaft alignment po-
sition setting step are executed;
a process control data obtaining step of obtain-
ing process control data based on the edge in-
formation after the edge information obtaining
step and the shaft alignment position setting
step are executed; and
a processing step of controlling a processing tool
based on the process control data to process
the eyeglasses lens held by the lens holding por-
tion.

BRIEF DESCRIPTION OF DRAWINGS

[0007]
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Fig. 1 is an exterior view of a cup attachment appa-
ratus.
Fig. 2 is a schematic configuration diagram of a lens
support mechanism.
Fig. 3 is a schematic configuration diagram of a cup
attachment mechanism.
Fig. 4 is a schematic configuration diagram of a lens
information measurement mechanism.
Fig. 5 illustrates an example of a target plate.
Fig. 6 is a schematic configuration diagram of a sec-
tional image data obtaining mechanism.
Fig. 7 is a schematic configuration diagram of a con-
trol system.
Fig. 8 is a flowchart for explaining a control operation.
Fig. 9 illustrates an example of sectional image data.
Figs. 10A and 10B illustrate examples of a simulation
screen.
Fig. 11 is a schematic configuration diagram of a
lens peripheral edge processing apparatus.
Figs. 12A, 12B and 12C are diagrams for explaining
a Y-direction movement mechanism in a case where
edge thicknesses of a lens are different from each
other.
Fig. 13 is a diagram illustrating a state in which a
lens chuck shaft holds a lens.
Fig. 14 is a diagram for explaining control for display-
ing front surface data at a predetermined position.

DETAILED DESCRIPTION

<Summary>

[0008] A description will be made of a summary of a
shaft alignment apparatus according to an embodiment
of the present disclosure. In the present disclosure, L and
R added to a reference sign respectively indicate a left
side and a right side. In the present disclosure, the terms
"identical", "parallel", and "vertical" respectively include
a substantially identical state, a substantially parallel
state, and a substantially vertical state. The following item
classified in < > may be used independently or in an as-
sociated manner.
[0009] In the technique of the present disclosure, a
shaft alignment apparatus will be described as an exam-
ple, but at least a part of the technique of the present
disclosure is not limited to a case of being applied to the
shaft alignment apparatus. For example, at least a part
of the technique of the present disclosure is applicable
to a lens processing apparatus use to process a lens in
a step before an eyeglasses lens is held by a lens holding
portion.
[0010] For example, as a shaft alignment apparatus,
there may be provided a shaft alignment apparatus in-
cluding a lens support portion (for example, a lens sup-
port mechanism 10) where an eyeglasses lens is mount-
ed, and a shaft alignment position setting portion for set-
ting a shaft alignment position being an attachment po-
sition with respect to the eyeglasses lens of the lens hold-

ing portion (for example, a lens holding unit 100), and for
setting a shaft alignment position of the eyeglasses lens
mounted on the lens support portion, the lens holding
portion for clamping and holding the eyeglasses lens in
order to process a peripheral edge of the eyeglasses
lens. For example, the shaft alignment apparatus may
be a cup attachment apparatus (for example, a cup at-
tachment apparatus 1) including a cup attachment por-
tion (for example, a cup attachment mechanism 30) for
attaching a cup for causing an eyeglasses lens to be held
by the lens holding portion, to the eyeglasses lens on the
basis of a shaft alignment position which is set by the
shaft alignment position setting portion, and for attaching
the cup to a surface of the eyeglasses lens mounted on
the lens support portion.
[0011] For example, the shaft alignment apparatus in-
cludes the shaft alignment position setting portion (for
example, a lens information measurement mechanism
40). The shaft alignment position setting portion sets a
shaft alignment position being an attachment position
with respect to the eyeglasses lens of the lens holding
portion that clamps and holds an eyeglasses lens in order
to process a peripheral edge of the eyeglasses lens. For
example, the shaft alignment position may be at least
one of an optical central position, a geometric central
position, and the like of the eyeglasses lens.
[0012] For example, the shaft alignment apparatus in-
cludes a refractive index obtaining portion (for example,
a control unit 70). The refractive index obtaining portion
obtains a refractive index of an eyeglasses lens. For ex-
ample, the refractive index obtaining portion may obtain
a refractive index of an eyeglasses lens measured by
another apparatus which is different from the shaft align-
ment apparatus. In this case, there may be a configura-
tion in which an operator inputs the refractive index of
the eyeglasses lens by operating an operation portion
(for example, an input button 3). For example, the refrac-
tive index obtaining portion may include a refractive index
measurement portion for measuring a refractive index of
an eyeglasses lens. In this case, a refractive index of an
eyeglasses lens is measured by the refractive index
measurement portion, and thus the refractive index of
the eyeglasses lens is obtained.
[0013] For example, the shaft alignment apparatus
may include a target lens shape obtaining portion (for
example, a frame shape measurement mechanism 20).
The target lens shape obtaining portion obtains a target
lens shape of an eyeglasses lens. For example, a target
lens shape applied to an eyeglasses lens may be at least
one of an inner peripheral shape of an eyeglasses frame,
an outer peripheral shape of a demonstration lens, and
the like.

<Image data obtaining portion>

[0014] For example, the shaft alignment apparatus in-
cludes an image data obtaining portion (for example, an
image data obtaining mechanism 60). The image data
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obtaining portion obtains sectional image data including
front surface image data for a front surface of an eye-
glasses lens and rear surface image data for a rear sur-
face of the eyeglasses lens. For example, in the present
embodiment, the image data obtaining portion may ob-
tain sectional image data based on a target lens shape
applied to an eyeglasses lens. In this case, the sectional
image data may be obtained for at least a part of the
entire periphery (all portions in which the target lens
shape is formed at each radius vector angle) of the trans-
lation of the eyeglasses lens. In this case, the sectional
image data may be obtained for the entire periphery of
the target lens shape of the eyeglasses lens. In this case,
the sectional image data may be obtained for a plurality
of regions (for example, points at respective radius vector
angles) in the entire periphery of the target lens shape
applied to the eyeglasses lens. In this case, the sectional
image data may be obtained for some regions in the en-
tire periphery of the target lens shape applied to the eye-
glasses lens. For example, the sectional image data may
be an image (image data). For example, the sectional
image data may be a signal (signal data).

<Projection optical system>

[0015] For example, the image data obtaining portion
includes projection optical system (for example, a pro-
jection optical system 64). The projection optical system
projects a measurement light beam toward a front sur-
face or a rear surface of an eyeglasses lens. For example,
the projection optical system may perpendicularly apply
the measurement light beam to a lens surface of the eye-
glasses lens. In this case, the measurement light beam
may be irregularly reflected on the lens surface of the
eyeglasses lens. For example, the projection optical sys-
tem may apply the measurement light beam to the lens
surface of the eyeglasses lens with a predetermined tilt
angle.
[0016] For example, the projection optical system may
include a light source (for example, a light source 65).
The light source may apply a point-shaped measurement
light beam toward an eyeglasses lens. In this case, a
point light source may be used as the light source. A
single point light source may be disposed, and may apply
a single point measurement light beam. A plurality of point
light sources may be disposed side by side, and may
apply a measurement light beam having a width. The
light source may apply a slit-shaped measurement light
beam toward an eyeglasses lens. For example, in this
case, a slit plate and a lens may be provided on an optical
path between the light source and a lens surface (that is,
a front surface or a rear surface of the eyeglasses lens)
of the eyeglasses lens. Also in this case, a measurement
light beam having a width can be applied to the eyeglass-
es lens.
[0017] For example, the projection optical system may
include an optical member. For example, as the optical
member, at least one of a lens, a mirror, a diaphragm,

and the like may be used. In this case, for example, a
measurement light beam emitted from the light source
may be applied toward the lens surface of the eyeglasses
lens via each optical member. Of course, an optical mem-
ber is not limited to the optical member, and other optical
members may be used.

<Light receiving optical system>

[0018] For example, the image data obtaining portion
includes a light receiving optical system (for example, a
light receiving optical system 66). The light receiving op-
tical system may include a light receiving element (for
example, an imaging element 69). The light receiving op-
tical system receives a first reflected light beam as a re-
sult of a measurement light beam being reflected at a
front surface of an eyeglasses lens and a second reflect-
ed light beams as a result of a measurement light beam
being reflected at a rear surface of the eyeglasses lens,
with the light receiving element. For example, the light
receiving optical system may receive a reflected light
beam (for example, regular reflected light or irregular re-
flected light) reflected at the lens surface of the eyeglass-
es lens with the light receiving element.
[0019] For example, in the present embodiment, the
image data obtaining portion obtains sectional image da-
ta (for example, sectional image data 75) including front
surface image data formed by the first reflected light
beam and rear surface image data formed by the second
reflected light beam. For example, consequently, the im-
age data obtaining portion can obtain sectional image
data in a non-contact manner by using a measurement
light beam. Therefore, an operator can efficiently obtain
edge information of the eyeglasses lens. Consequently,
the image data obtaining portion can obtain sectional im-
age data with a simple configuration.
[0020] For example, the light receiving optical system
may include an optical member. For example, as the op-
tical member, at least one of a lens, a mirror, a diaphragm,
and the like may be used. In this case, a reflected light
beam reflected at the lens surface of the eyeglasses lens
may be received by the light receiving element via each
optical member. Of course, an optical member is not lim-
ited to the optical member, and other optical members
may be used.

<Edge information obtaining portion>

[0021] For example, the shaft alignment apparatus in-
cludes an edge information obtaining portion (for exam-
ple, the control unit 70). The edge information obtaining
portion obtains edge information about an edge of an
eyeglasses lens. For example, the edge information may
be at least one of a front surface position of the eyeglass-
es lens, a rear surface position of the eyeglasses lens,
an edge thickness of the eyeglasses lens, and the like.
For example, the edge information may be at least one
of a front surface curve value of the eyeglasses lens, a
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rear surface curve value of the eyeglasses lens, and the
like. Consequently, edge information which is obtained
by using a lens peripheral edge processing apparatus in
the related art can be obtained by using the shaft align-
ment apparatus. Therefore, the usage time of the lens
peripheral edge processing apparatus is reduced, and
thus it is possible to relatively reduce the time required
to manufacture eyeglasses.
[0022] For example, the edge information obtaining
portion may include an edge measurement portion. The
edge measurement portion is used to obtain edge infor-
mation of an eyeglasses lens. For example, in the present
embodiment, a measurement optical system (for exam-
ple, a measurement optical system 61) provided in the
image data obtaining portion is also used as the edge
measurement portion. For example, in the present em-
bodiment, the edge measurement portion obtains edge
information of an eyeglasses lens mounted on the lens
support portion. The edge measurement portion may ob-
tain edge information of the eyeglasses lens in a non-
contact manner. Of course, the edge measurement por-
tion may obtain edge information of the eyeglasses lens
in a contact manner. In this case, edge information may
be obtained by bringing a tracking stylus or the like into
contact with the eyeglasses lens. For example, the edge
information obtaining portion measures the eyeglasses
lens by controlling the edge measurement portion, so as
to obtain edge information. Consequently, the edge in-
formation of the eyeglasses lens can be obtained by us-
ing the shaft alignment apparatus, and thus the usage
time of the lens peripheral edge processing apparatus
can reduced.
[0023] For example, the edge information obtaining
portion may control the edge measurement portion to
obtain edge information on the basis of a target lens
shape applied to the eyeglasses lens. Consequently,
edge information at a position (for example, at least one
of a position matching the target lens shape, a position
of a bevel at each radius vector angle, and a position of
a chamfer at each radius vector angle) based on the tar-
get lens shape applied to the eyeglasses lens. In other
words, edge information of at least one of a peripheral
edge and a periphery of the target lens shape applied to
the eyeglasses lens is obtained. For example, in a case
where edge information of a plurality of regions (for ex-
ample, a points at respective predetermined radius vec-
tor angles) on the entire periphery of a target lens shape
applied to the eyeglasses lens is obtained as a position
based on the target lens shape applied to the eyeglasses
lens, edge information at the position may be obtained
by performing interpolation by using edge information at
the radius vector angles of the periphery.
[0024] For example, the edge information obtaining
portion may obtain edge information about an edge of
the eyeglasses lens on the basis of a refractive index and
sectional image data of the eyeglasses lens. Conse-
quently, it is possible to efficiently obtain edge information
of the eyeglasses lens by using sectional image data

which is changed due to the refractive index of the eye-
glasses lens. The edge information obtaining portion may
correct edge information on the basis of a refractive index
and sectional image data of the eyeglasses lens. In this
case, the edge information obtaining portion may correct
the sectional image data on the basis of the refractive
index, and obtain edge information on the basis of the
corrected sectional image data. In this case, the edge
information obtaining portion may correct edge informa-
tion which is obtained on the basis of the sectional image
data, on the basis of the refractive index, so as to obtain
edge information.

<Finishing position setting portion>

[0025] For example, the shaft alignment apparatus in-
cludes a finishing position setting portion (for example,
the control unit 70). The finishing position setting portion
sets an edge finishing position on the basis of edge in-
formation of the eyeglasses lens. For example, the edge
finishing position may be at least one of a position of a
bevel, a position of a groove, and a position of a chamfer
formed at the edge of the eyeglasses lens. Consequently,
a finishing position which is set by using a lens peripheral
edge processing apparatus in the related art can be set
by using the shaft alignment apparatus. Therefore, the
usage time of the lens peripheral edge processing appa-
ratus is reduced, the standby time of the lens peripheral
edge processing apparatus is mitigated, and thus it is
possible to relatively reduce the time required to manu-
facture eyeglasses.
[0026] For example, the finishing position setting por-
tion displays a finishing position based on edge informa-
tion on a display portion (for example, a display 2). For
example, the finishing position setting portion may auto-
matically set an edge finishing position on the basis of
edge information. For example, the finishing position set-
ting portion may allow an operator to manually set an
edge finishing position. In this case, the finishing position
setting portion sets a finishing position on the basis of an
operation signal from the operation portion for adjusting
a finishing position on the display portion. Consequently,
the operator can easily understand a finishing position
formed in the eyeglasses lens. The operator easily ad-
justs a finishing position formed in the eyeglasses lens.
[0027] The finishing position setting portion may dis-
play a finishing position based on edge information of a
left eyeglasses lens and a finishing position based on
edge information of a right eyeglasses lens on the display
portion in a comparable manner. The finishing position
setting portion may set a finishing position of at least one
of the left eyeglasses lens and the right eyeglasses lens
on the basis of an operation signal from the operation
portion. For example, in this case, the operation portion
may be provided in the display portion. For example, in
this case, the display portion and the operation portion
may be separately provided. Consequently, the operator
can easily understand the balance between finishing po-
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sitions in the left eyeglasses lens and the right eyeglasses
lens. The operator can adjust each of the finishing posi-
tions set in the left eyeglasses lens and the right eye-
glasses lens by taking into consideration the balance be-
tween the finishing positions. Therefore, the operator can
easily manufacture eyeglasses with good appearance.
[0028] For example, in the present embodiment, the
shaft alignment apparatus including the lens support por-
tion where an eyeglasses lens is mounted, and the shaft
alignment position setting portion for setting a shaft align-
ment position being an attachment position with respect
to the eyeglasses lens of the lens holding portion (for
example, a lens holding unit 100), and for setting a shaft
alignment position of the eyeglasses lens mounted on
the lens support portion, the lens holding portion for
clamping and holding the eyeglasses lens in order to
process a peripheral edge of the eyeglasses lens, may
be used as a lens shape measurement apparatus. In the
present embodiment, the cup attachment apparatus in-
cluding the cup attachment portion for attaching a cup
for causing an eyeglasses lens to be held by the lens
holding portion, to the eyeglasses lens on the basis of a
shaft alignment position which is set by the shaft align-
ment position setting portion, and for attaching the cup
to a surface of the eyeglasses lens mounted on the lens
support portion, may be used as a lens shape measure-
ment apparatus. In the present example, a lens periph-
eral edge processing apparatus (for example, a lens pe-
ripheral edge processing apparatus 90) including a
processing tool (for example, a processing unit 300)
processing a peripheral edge of an eyeglasses lens held
by lens holding portion may be used as a lens shape
measurement apparatus. For example, at least one of
the shaft alignment apparatus, the cup attachment ap-
paratus, and the lens peripheral edge processing appa-
ratus obtains edge information of an eyeglasses lens in
a non-contact manner, and thus an operator can efficient-
ly obtain the edge information of the eyeglasses lens.
[0029] In the present embodiment, an eyeglasses lens
processing system for processing an eyeglasses lens
may be built by using the shaft alignment apparatus (or
the cup attachment apparatus). For example, in this case,
the eyeglasses lens processing system may be built by
using the shaft alignment apparatus which includes the
shaft alignment position setting portion for setting a shaft
alignment position being an attachment position with re-
spect to the eyeglasses lens of the lens holding portion
(for example, a lens holding unit 100) that clamps and
holds the eyeglasses lens in order to process a peripheral
edge of the eyeglasses lens, and a lens peripheral edge
processing apparatus which includes the processing
tool, the lens holding portion for holding the eyeglasses
lens, and the process control data obtaining portion (for
example, a control unit 95) for obtaining process control
data for processing a peripheral edge of the eyeglasses
lens, and processes the eyeglasses lens held by the lens
holding portion by controlling the processing tool on the
basis of the process control data obtained by the process

control data obtaining portion.
[0030] For example, in this case, the eyeglasses lens
processing system may be built by using the cup attach-
ment apparatus which includes the cup attachment por-
tion for attaching a cup to a surface of an eyeglasses
lens, and the lens peripheral edge processing apparatus
which includes the processing tool, the lens holding por-
tion for holding the eyeglasses lens attached with the
cup, and the process control data obtaining portion for
obtaining process control data for processing a periph-
eral edge of the eyeglasses lens, and processes the eye-
glasses lens held by the lens holding portion by control-
ling the processing tool on the basis of the process control
data obtained by the process control data obtaining por-
tion. In the eyeglasses lens processing system, the cup
attachment apparatus may obtain first edge information
of the eyeglasses lens. In the eyeglasses lens processing
system, an edge finishing position may be set on the
basis of the first edge information of the eyeglasses lens.
In the eyeglasses lens processing system, the lens pe-
ripheral edge processing apparatus may obtain second
edge information at one or more radius vector angles of
the eyeglasses lens. For example, as the second edge
information, edge information of one point of the eye-
glasses lens may be obtained. For example, as the sec-
ond edge information, edge information of a plurality of
points of the eyeglasses lens may be obtained. In a case
where edge information of a plurality of points is obtained
as the second edge information, at least one of deforma-
tion or tilting of the eyeglasses lens caused by being held
by the lens holding portion may be predicted. Conse-
quently, the process control data obtaining portion may
obtain process control data on the basis of the first edge
information, the second edge information, and the finish-
ing position.
[0031] In the present embodiment, an eyeglasses lens
processing method for processing a peripheral edge of
an eyeglasses lens may be performed by using the shaft
alignment apparatus (or the cup attachment apparatus).
For example, in this case, there may be performed a
method of executing a first edge information obtaining
step of obtaining first edge information of an eyeglasses
lens, a shaft alignment position setting step of setting the
eyeglasses lens a shaft alignment position being an at-
tachment position with respect to the glasses lens of the
lens holding portion that clamps and holds the eyeglass-
es lens, a holding step of causing the lens holding portion
of a lens peripheral edge processing apparatus to hold
the eyeglasses lens on the basis of the set shaft align-
ment position after the first edge information obtaining
step and the shaft alignment position setting step are
executed; a process control data obtaining step of ob-
taining process control data on the basis of the first edge
information after the first edge information obtaining step
and the shaft alignment position setting step are execut-
ed; and a processing step of processing the eyeglasses
lens held by the lens holding portion by controlling a
processing tool on the basis of the process control data.
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[0032] For example, in this case, there may be per-
formed a method of executing a first edge information
obtaining step of obtaining first edge information of an
eyeglasses lens; a cup attachment step of attaching a
cup to the eyeglasses lens; a holding step of causing the
lens holding portion of a lens peripheral edge processing
apparatus to hold the eyeglasses lens attached with the
cup after the first edge information obtaining step and
the cup attachment step are executed; a process control
data obtaining step of obtaining process control data on
the basis of the first edge information after the first edge
information obtaining step and the cup attachment step
are executed; and a processing step of processing the
eyeglasses lens held by the lens holding portion by con-
trolling a processing tool on the basis of the process con-
trol data.
[0033] In the eyeglasses lens processing method, a
finishing position setting step of setting an edge finishing
position on the basis of the first edge information of the
eyeglasses lens may be executed. In this case, in the
holding step, the eyeglasses lens attached with the cup
may be held by the lens holding portion of the lens pe-
ripheral edge processing apparatus after the finishing po-
sition setting step and the cut attachment step are exe-
cuted, and, in the process control data obtaining step,
the process control data may be obtained on the basis
of the finishing position after the finishing position setting
step and the cup attachment step are executed.
[0034] In the eyeglasses lens processing method, a
second edge information obtaining step of obtaining sec-
ond edge information at one or more radius vector angles
of the eyeglasses may be executed after the holding step
is executed. In this case, in the process control data ob-
taining step, the process control data may be obtained
on the basis of the first edge information, the second
edge information, and the finishing position.
[0035] The technique of the present disclosure may be
applied not only to the shaft alignment apparatus but also
to a lens processing apparatus processing an eyeglasses
lens. In this case, a lens processing apparatus which is
different from a lens peripheral edge processing appa-
ratus processing an eyeglasses lens and executes a
processing step before the eyeglasses lens is held by
the lens holding portion provided in the lens peripheral
edge processing apparatus may include the edge infor-
mation obtaining portion for obtaining edge information
about an edge of the eyeglasses lens. For example, the
lens processing apparatus may be a lens meter. The lens
processing apparatus may be an eyeglasses frame
shape measurement apparatus.

<Example>

[0036] A description will be made of an Example of the
present disclosure with reference to the drawings. In the
present example, as a shaft alignment apparatus, a cup
attachment apparatus which attaches a cup Cu installed
with a lens chuck shaft to a lens LE will be exemplified.

However, at least some techniques exemplified in the
present example may be applied to apparatuses other
than the cup attachment apparatus. For example, as a
shaft alignment apparatus, at least some techniques ex-
emplified in the present example may be applied to an
apparatus holding the lens LE at a lens chuck shaft with-
out using the cup Cu at a set shaft alignment position.
[0037] In the present example, the shaft alignment ap-
paratus will be described as an example, but, at least
some techniques exemplified in the present example are
not limited to a case of being applied to the shaft align-
ment apparatus. For example, at least some techniques
exemplified in the present example is applicable to a lens
processing apparatus used to process a lens in a step
before the lens is held by the lens holding portion. In this
case, a lens processing apparatus which is a lens pe-
ripheral edge processing apparatus processing an eye-
glasses lens and executes a processing step before the
eyeglasses lens is held by lens the holding portion pro-
vided in the lens peripheral edge processing apparatus
may include the edge information obtaining portion for
obtaining edge information about an edge of the eye-
glasses lens. For example, the lens processing appara-
tus may be a lens meter. The lens processing apparatus
may be an eyeglasses frame shape measurement ap-
paratus. Of course, the lens processing apparatus may
include the finishing position setting portion for setting a
finishing position.
[0038] Fig. 1 is an exterior view of a cup attachment
apparatus 1. The cup attachment apparatus 1 includes
a display (monitor) 2, an input button 3, a lens support
mechanism 10, a frame shape measurement mechanism
20, a cup attachment mechanism 30, a lens information
measurement mechanism 40, an image data obtaining
mechanism 60, and the like. For example, the display 2
may be at least one of a liquid crystal display (LCD), an
organic electroluminescence (EL) display, and a plasma
display. For example, the display 2 is a touch panel. In
other words, the display 2 is used as an operation portion
(input button 3) inputting signals or parameters for caus-
ing the cup attachment apparatus 1 to perform various
processes, and a display portion displaying various piec-
es of information (for example, input parameters, optical
characteristics of the lens LE, and edge information of
the lens LE). The display 2 and an operation portion may
be separately provided. In this case, at least one of a
mouse, a joystick, a keyboard, and a portable terminal
may be used as the operation portion.

<Lens support mechanism>

[0039] Fig. 2 is a schematic configuration diagram of
the lens support mechanism 10. The lens support mech-
anism 10 is used to mount the lens LE in a state in which
a surface (front surface) of the lens LE is directed upward.
For example, the lens support mechanism 10 includes a
cylindrical base 11, a ring member 12, a protection cover
13, support pins 14, rotation shafts 15, arms 16, and the
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like. The protection cover 13 attached to the ring member
12 is provided on the cylindrical base 11. A target plate
46 which will be described later or the like is disposed
inside the cylindrical base 11. The rotation shafts 15 are
disposed on an outer circumferential portion of the cylin-
drical base 11. The arms 16 are respectively disposed
at upper ends of the rotation shafts 15. The support pins
14 are respectively disposed at distal ends of the arms
16. In the present example, the support pins 14 are ar-
ranged in the same distance and with the same angle
with respect to an optical axis L1. The support pins 14
are brought into contact with a back surface (rear surface)
of the lens LE so as to hold the lens.
[0040] For example, the rotation shaft 15 is rotated
about a central axis K1 via a rotation transfer mechanism
(not illustrated) transmitting rotation of a motor or the like.
For example, the arm 16 and the support pin 14 are
moved from a retreat position indicated by a solid line to
a support position indicated by a dotted line in conjunction
with rotation of the rotation shaft 15. Consequently, a size
of a region which can be supported by the support pins
14 can be changed by adjusting a distance from the op-
tical axis L1 to the support pin 14 and a gap between the
support pins 14.
[0041] For example, the cylindrical base 11 is rotated
about the optical axis L1 via the rotation transfer mech-
anism configured with a motor 17, a gear mechanism
(not illustrated), and the like. For example, rotation of the
motor 17 is transmitted to the cylindrical base 11 via the
gear mechanism (not illustrated). For example, the rota-
tion shaft 15, the arm 16 provided at the rotation shaft
15, and the support pin 14 provided at the arm 16 are
integrally moved around the ring member 12 in conjunc-
tion with the rotation of the cylindrical base 11. Conse-
quently, the lens LE mounted on the support pins 14 can
be rotated.

<Frame shape measurement mechanism>

[0042] For example, the frame shape measurement
mechanism 20 is used to trace a shape of an eyeglasses
frame (hereinafter, referred to as a frame). Consequently,
an inner peripheral shape (in other words, a target lens
shape applied to the lens LE which will be described later)
or the like of the frame may be obtained. For example,
JP-A-2015-31847 is referred to with respect to a config-
uration of the frame shape measurement mechanism 20.

<Cup attachment mechanism>

[0043] Fig. 3 is a schematic configuration diagram of
the cup attachment mechanism 30. The cup attachment
mechanism 30 is used to attach the cup Cu on the surface
(front surface) of the lens LE. In other words, the cup
attachment mechanism 30 is used to fix (block) the cup
Cu to the surface of the lens LE. In the present example,
a cup fixation location is the surface of the lens LE, and
is not limited to. A cup fixation location may be a back

surface (rear surface) of the lens.
[0044] For example, in the present example, the cup
attachment mechanism 30 sets the lens LE a shaft align-
ment position being an attachment position of a lens hold-
ing unit 100 (refer to Fig. 11) clamping and holding the
lens LE in order to process a peripheral edge of the lens
LE. For example, the cup attachment mechanism 30 rel-
atively changes positions of the cup Cu installed at an
installation portion 31 which will be described later and
the lens LE supported by the lens support mechanism
10, so as to attach the cup Cu at an appropriate position
on the surface of the lens LE. As a result, an appropriate
location (a location where the cup Cu is attached) in the
lens LE can be sandwiched between lens chuck shafts
102L and 102R (refer to Fig. 11) of the lens peripheral
edge processing apparatus 90. A shaft alignment posi-
tion may be set to an optical central position O (refer to
Fig. 6) of the lens LE, and may be set to a geometric
central position. Of course, positions which are different
from the above-described positions may be set as a shaft
alignment position. For example, in the present example,
the optical central position O of the lens LE is set as a
shaft alignment position.
[0045] For example, the cup attachment mechanism
30 includes the installation portion 31, an arm 32, an arm
holding base 33, an X-direction movement mechanism
35, a Y-direction movement mechanism 36, a Z-direction
movement mechanism 37, and the like. For example, the
installation portion 31 is fixed to the arm 32. For example,
the installation portion 31 is fitted to an uneven portion
formed in the cup Cu. For example, the arm 32 has a
rotation transfer mechanism (not illustrated) variably
maintaining a rotation angle of the installation portion 31
in the horizontal direction. For example, the arm 32 is
attached to the arm holding base 33. For example, the
arm holding base 33 includes a motor 34. For example,
rotation of the motor 34 is transferred to the installation
portion 31 via the rotation transfer mechanism (not illus-
trated) provided in the arm 32. In other words, the instal-
lation portion 31 is rotated about the central axis K1 of
the cup Cu due to the rotation of the motor 34. Conse-
quently, a rotation angle of the cup Cu in the horizontal
direction can be changed.
[0046] For example, the X-direction movement mech-
anism 35 is moved in a leftward-and-rightward direction
(X direction) of the cup attachment apparatus 1. For ex-
ample, the Y-direction movement mechanism 36 is pro-
vided on the X-direction movement mechanism 35. For
example, the Y-direction movement mechanism 36 is
moved in an upward-and-downward direction (Y direc-
tion) of the cup attachment apparatus 1. For example,
the Z-direction movement mechanism 37 is provided on
the Y-direction movement mechanism 36. For example,
the Z-direction movement mechanism 37 is moved in a
front-and-rear direction (Z direction) of the cup attach-
ment apparatus 1. For example, the Z-direction move-
ment mechanism 37 holds the arm 32, the arm holding
base 33, and the motor 34. For example, in the present
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example, the X-direction movement mechanism 35 is
moved, and thus the Y-direction movement mechanism
36, the Z-direction movement mechanism 37, the arm
32, and the like are moved in the leftward-and-rightward
direction with respect to the cup attachment apparatus
1. For example, the Z-direction movement mechanism
37 is moved, and thus the arm 32 and the like are moved
in the front-and-rear direction with respect to the cup at-
tachment apparatus 1. Consequently, the installation
portion 31 held at the arm 32 is moved up to an upper
part of the lens support mechanism 10. For example, the
Y-direction movement mechanism 36 is moved, and thus
the Z-direction movement mechanism 37, the arm 32,
and the like are moved in the upward-and-downward di-
rection with respect to the cup attachment apparatus 1.
Consequently, the cup Cu installed at the installation por-
tion 31 is blocked to the front surface of the lens LE
mounted on the support pins 14.

<Lens information measurement mechanism>

[0047] Fig. 4 is a schematic configuration diagram of
the lens information measurement mechanism 40 pro-
vided in the cup attachment apparatus 1. For example,
the lens information measurement mechanism 40 in the
present example is used as both of is also used as a
measurement optical system obtaining optical character-
istics of the lens and a measurement optical system ob-
taining information (for example, a shape of a lens, a dot
added to the lens, or a hidden mark formed on the lens)
regarding of another lens. The measurement optical sys-
tem obtaining optical characteristics of the lens and the
measurement optical system obtaining information re-
garding of another lens may be separately provided.
[0048] For example, the lens information measure-
ment mechanism 40 includes an illumination optical sys-
tem 41, a light receiving optical system 45, an imaging
optical system 48, and the like. For example, the illumi-
nation optical system 41 includes a light source 42, a half
mirror 43, a concave mirror 44, and the like. For example,
the light source 42 irradiates the lens with a measurement
light beam. For example, the light source 42 may be a
light emitting diode (LED). For example, a measurement
light beam emitted from the light source 42 is reflected
at the half mirror 43 disposed on the optical axis L2, so
as to coincide with the optical axis L2. For example, the
concave mirror 44 reflects a measurement light beam in
a direction from the optical axis L1 to the optical axis L2,
and shapes the measurement light beam into a parallel
light beam (substantially parallel light beam) having a
diameter larger than that of the lens LE disposed on the
optical axis L1. A lens may be used instead of a concave
mirror, but it is advantageous to use the concave mirror
in terms of miniaturization of an apparatus.
[0049] For example, the light receiving optical system
45 includes a target plate 46, an imaging element 47,
and the like. For example, the target plate 46 is used to
detect the optical center or the like of the lens LE. Details

of the target plate 46 will be described later. For example,
the imaging element 47 images a measurement light
beam which is applied from the light source 42, and pass-
es through the lens LE and the target plate 46. For ex-
ample, the imaging element 47 may be a charge coupled
apparatus (CCD) or a complementary metal oxide sem-
iconductor (CMOS). The light receiving optical system
45 in the present example may have a configuration in
which a lens is disposed between the target plate 46 and
the imaging element 47.
[0050] For example, the imaging optical system 48 in-
cludes the concave mirror 44, a diaphragm 49, an imag-
ing lens 50, an imaging element 51, and the like. For
example, an imaging magnification of the imaging optical
system 48 is a magnification at which the entire lens LE
is imaged by the imaging element 51. For example, the
concave mirror 44 of the imaging optical system 48 is
also used as the concave mirror 44 of the illumination
optical system 41. For example, the diaphragm 49 is dis-
posed at a focal position (substantial focal position) of
the concave mirror 44. For example, the diaphragm 49
has a positional relationship of being conjugate (substan-
tially conjugate) to the light source 42. For example, the
imaging element 51 images a reflected light beam which
is applied from the light source 42, and is reflected by a
recursive reflection member 52 which will be described
later. For example, the imaging element 51 may be a
charge coupled device (CCD) or a complementary metal
oxide semiconductor (CMOS). For example, a focus po-
sition of the imaging element 51 is formed near the sur-
face of the lens LE by the imaging lens 50 and the con-
cave mirror 44. Consequently, the dot added to the sur-
face of the lens, the hidden mark formed on the lens, or
the like can be imaged in a focused state.

<Target plate>

[0051] Fig. 5 illustrates an example of the target plate
46. For example, a plurality of openings (passing holes
for light beams) 55 are formed in the target plate 46 in a
predetermined pattern. For example, in the present ex-
ample, the openings 55 are formed by sticking the recur-
sive reflection member 52 which will be described later
to a region (that is, a region indicated by diagonal lines
in Fig. 5) other than the openings 55. For example, in the
present example, the circular openings 55 are arranged
at an identical interval. As long as a pattern is formed in
the target plate 46 such that the optical center or optical
characteristics of the lens LE can be detected, shapes
or intervals of the openings 55 are not limited to the
present example.
[0052] For example, the openings 55 include a central
hole 56 formed at the center of the target plate 46, and
peripheral holes 57 formed in the periphery of the central
hole 56. For example, the central hole 56 matches the
optical axis L1. For example, the central hole 56 in the
present example has a size which is different from that
of each of the peripheral holes 57, and can thus be dif-
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ferentiated from the peripheral holes 57. A size, the
number, a shape, a position, and the like of the central
hole 56 may be different from those in the present exam-
ple as long as the central hole 56 can be differentiated
from the peripheral holes 57. Consequently, in a case
where an image (hereinafter, referred to as an opening
image) of the opening 55 captured by the imaging ele-
ment 47 is deviated due to optical characteristics of the
lens LE, a correspondence relationship of each periph-
eral hole 57 can be specified. More specifically, it is pos-
sible to specify a correspondence relationship between
an image of the peripheral hole 57 captured in a state in
which the lens LE is not mounted on the support pins 14
and an image of the peripheral hole 57 captured in a state
in which the lens LE is mounted on the support pins 14.
[0053] For example, the recursive reflection member
52 is used to reflect a measurement light beam in the
same direction (the substantially same direction) as an
incidence direction. For example, the recursive reflection
member 52 is stuck to an upper surface of the target plate
46 and an upper surface of a disk member 54 having an
opening 53 at the center thereof. For example, the disk
member 54 may be rotated about the optical axis L1 by
a rotation mechanism (not illustrated). For example, with
respect to details of the recursive reflection member 52
and the rotation mechanism, JP-A-2008-299140 is re-
ferred to.

<Image data obtaining mechanism>

[0054] Fig. 6 is a schematic configuration diagram of
the image data obtaining mechanism 60. The image data
obtaining mechanism 60 obtains the sectional image da-
ta 75 including front surface image data P1s for the front
surface of the lens LE and rear surface image data Q2s
for the rear surface of the lens LE (refer to Fig. 9). For
example, in the present example, the image data obtain-
ing mechanism 60 may include a projection optical sys-
tem 64 which projects a measurement light beam toward
the front surface or the rear surface of the lens LE. For
example, in the present example, the image data obtain-
ing mechanism 60 may include a light receiving optical
system 66 which receives a first reflected light beam R1
reflected at the front surface of the lens LE and a second
reflected light beam R2 reflected at the rear surface of
the lens LE. In other words, the image data obtaining
mechanism 60 in the present example may include the
sectional image data 75 including the front surface image
data P1s formed by the first reflected light beam R1 and
the rear surface image data Q2s formed by the second
reflected light beam.
[0055] The image data obtaining mechanism 60 in-
cludes a measurement optical system 61, a Y-direction
movement mechanism 62, a Z-direction movement di-
rection 63, and the like. For example, the measurement
optical system 61 in the present example is configured
to include the sectional image data 75 of the lens LE by
using the projection optical system 64 and the light re-

ceiving optical system 66 based on the Scheimpflug prin-
ciple. Of course, the measurement optical system 61 may
employ optical systems having other configurations in-
stead of optical systems based on the Scheimpflug prin-
ciple.
[0056] The projection optical system 64 projects a
measurement light beam toward the front surface or the
rear surface of the lens LE. For example, the projection
optical system 64 may perpendicularly projects a meas-
urement light beam to the lens LE. In this case, an optical
axis L3 of the projection optical system 64 is perpendic-
ular to the lens LE. For example, the projection optical
system 64 may projects a measurement light beam to
the lens LE at a predetermined tilt angle. For example,
in the present example, a description will be made of an
example in which the projection optical system 64 per-
pendicularly projects a measurement light beam toward
the front surface of the lens LE. In this case, the meas-
urement light beam may be irregularly reflected at the
front surface of the lens LE.
[0057] The projection optical system 64 has a light
source 65. The light source 65 irradiates the lens LE with
a measurement light beam. For example, the light source
65 may be an LED, a laser device, or the like. The pro-
jection optical system 64 in the present example may
have a configuration in which a lens is disposed between
the light source 65 and the lens LE. The projection optical
system 64 in the present example may have a configu-
ration in which pin holes are disposed between the light
source 65 and the lens LE.
[0058] The light receiving optical system 66 receives
the first reflected light beam R1 reflected at the front sur-
face of the lens LE and the second reflected light beam
R2 reflected at the rear surface of the lens LE. For ex-
ample, an optical axis L4 of the light receiving optical
system 66 is disposed with a predetermined tilt angle
with respect to the optical axis L3 of the projection optical
system 64. The light receiving optical system 66 includes
a lens 67, a diaphragm 68, an imaging element 69, and
the like. The lens 67 collects reflected light beams (for
example, a regularly reflected beam of the lens LE and
scattered light of the lens LE) reflected at the front surface
and the rear surface of the lens LE at a position of the
diaphragm 68. The diaphragm 68 is disposed at a focal
length of the lens 67. The diaphragm 68 is disposed such
that sizes of images of the first reflected light beam R1
and the second reflected light beam R2 captured by the
imaging element 69 are not changed (that is, an imaging
magnification is constant) even if a distance between the
light receiving optical system 66 and the lens LE is
changed. The imaging element 69 may be a two-dimen-
sional imaging element (for example, at least one of a
CCD and a CMOS), and may be a one-dimensional im-
aging element (for example, a line sensor). The imaging
element 69 is disposed at a position conjugate to the lens
LE. The imaging element 69 may be disposed such that
a light reception surface thereof is perpendicular to the
optical axis L4. The lens 67 and the imaging element 69
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are disposed on the optical axis L4 on the basis of the
Scheimpflug principle. For example, a measurement light
beam applied to the lens LE by the projection optical sys-
tem 64, the lens system including the lens LE and the
lens 67, and the light reception surface (that is, an imag-
ing position) of the imaging element 69 are disposed ac-
cording to the Scheimpflug relationship.
[0059] For example, a measurement light beam ap-
plied to the lens LE branches into a reflected light beam
reflected at the front surface of the lens LE and a meas-
urement light beam directed toward the rear surface of
the lens LE. The measurement light beam is reflected in
various directions at the front surface of the lens LE, but
a reflected light beam (that is, the first reflected light beam
R1) reflected in parallel to the optical axis L4 reaches the
imaging element 69 via the lens 67 and the diaphragm
68. The measurement light beam directed toward the rear
surface of the lens LE is reflected in various at the rear
surface of the lens LE, but a reflected light beam (that is,
the second reflected light beam R2) reflected in parallel
to the optical axis L4 reaches the imaging element 69 via
the lens 67 and the diaphragm 68. For example, in the
above-described way, the imaging element 69 can image
the first reflected light beam and the second reflected
light beam which are reflected with an identical angle at
the front surface and the rear surface of the lens LE.
[0060] In the present example, a measurement light
beam reflected in parallel to the optical axis L4 is guided
to the imaging element 69 by using the diaphragm 68,
but is not limited thereto. For example, the diaphragm 68
may guide a measurement light beam which is not re-
flected in parallel to the optical axis L4 to the imaging
element 69.
[0061] The Y-direction movement mechanism 62 ad-
justs an imaging position of the imaging element 69 by
using adjusting a position of the measurement optical
system 61 in the upward-and-downward direction (Y di-
rection). For example, the Y-direction movement mech-
anism 62 integrally moves the projection optical system
64 and the light receiving optical system 66 in the Y di-
rection. For example, the Y-direction movement mecha-
nism 62 may be configured with a motor and a slide mech-
anism. The Z-direction movement direction 63 adjusts a
position of a measurement light beam which is applied
from the light source 65 toward the lens LE by adjusting
a position of the measurement optical system 61 in the
front-and-rear direction (Z direction). For example, the
Z-direction movement direction 63 integrally moves the
projection optical system 64 and the light receiving optical
system 66 in the front-and-rear direction (Z direction).
For example, the Z-direction movement direction 63 may
be configured with a motor and a slide mechanism. In
the Example, an exemplary configuration in which the
projection optical system 64 and the light receiving optical
system 66 are integrally moved has been described, but
this is only an example. For example, the projection op-
tical system 64 and the light receiving optical system 66
may be separately moved.

[0062] For example, the image data obtaining mecha-
nism 60 includes the Y-direction movement mechanism
62, and can thus obtain the sectional image data 75 (refer
to Fig. 9) corresponding to the lens LE having various
edge thicknesses t. Figs. 12A, 12B and 12C are diagrams
for explaining the Y-direction movement mechanism 62
in a case where the edge thicknesses t of the lens LE
are different from each other. Fig. 12A is a diagram illus-
trating a reflected light beam in a case where an edge of
the lens LE is thin. Fig. 12B is a diagram illustrating a
reflected light beam in a case where an edge of the lens
LE is thick. Fig. 12C is a diagram illustrating a reflected
light beam in a case where an imaging position of the
imaging element 69 is adjusted in the state illustrated in
Fig. 12B.
[0063] For example, a gap W between the first reflect-
ed light beam R1 reflected at the front surface of the lens
LE and the second reflected light beam R2 reflected at
the rear surface of the lens LE changes depending on
the edge thickness t of the lens LE. For example, the gap
W between the first reflected light beam R1 and the sec-
ond reflected light beam R2 is wider in the lens LE of
which the edge is thick than in the lens LE of which the
edge is thin. For example, as illustrated in Figs. 12A and
12B, in a case where the measurement optical system
61 is disposed in a stationary manner, neither of the first
reflected light beam R1 and the second reflected light
beam R2 may reach the light reception surface of the
imaging element 69 depending on the edge thickness t
of the lens LE. For example, in Fig. 12B, the second re-
flected light beam R2 is deviated from the light reception
surface of the imaging element 69. Therefore, an imaging
position of the imaging element 69 is adjusted by driving
the Y-direction movement mechanism 62 such that both
of the first reflected light beam R1 and the second re-
flected light beam R2 reach the light reception surface
of the imaging element 69. For example, in the present
example, the Y-direction movement mechanism 62
moves the measurement optical system 61 toward the
lens LE. Consequently, the first reflected light beam R1
and the second reflected light beam R2 reach the light
reception surface of the imaging element 69 as illustrated
in Fig. 12C. Consequently, the image data obtaining
mechanism 60 can obtain the sectional image data 75
(refer to Fig. 9) including the front surface image data
P1s formed by the first reflected light beam R1 and the
rear surface image data Q2s formed by the second re-
flected light beam.
[0064] In a case where the measurement optical sys-
tem 61 is disposed in a stationary manner, if a curve
value of the lens LE is great even if the edge of the lens
LE is thin, neither of the first reflected light beam R1 and
the second reflected light beam R2 may reach the light
reception surface of the imaging element 69. Even in this
case, it is possible to obtain the sectional image data 75
including the front surface image data P1s and the rear
surface image data Q2s by driving the Y-direction move-
ment mechanism 62 such that an imaging position of the
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imaging element 69 is adjusted.
[0065] For example, the image data obtaining mecha-
nism 60 (refer to Fig. 6) includes the Z-direction move-
ment direction 63, and can thus apply a measurement
light beam from the projection optical system 64 toward
a position based on a target lens shape TG of the lens
LE. The position based on the target lens shape applied
to the lens LE may be a position matching the target lens
shape, and may be a position (for example, a position of
a bevel at each radius vector angle or a position of a
chamfer at each radius vector angle) obtained through
calculation on the basis of the target lens shape. For ex-
ample, in the present example, the lens LE mounted on
the support pins 14 is rotated in the horizontal direction
due to rotation of the cylindrical base 11 (refer to Fig. 2),
and a measurement light beam is applied to a position
based on the target lens shape TG applied to the lens
LE by the Z-direction movement direction 63 moving the
measurement optical system 61 in a length direction of
the radius vector of the lens LE. Consequently, the image
data obtaining mechanism 60 can obtain the sectional
image data 75 based on the target lens shape applied to
the lens LE.

<Control system>

[0066] Fig. 7 is a schematic configuration diagram of
a control system of the cup attachment apparatus 1. A
control unit 70 includes a CPU (processor), a RAM, a
ROM, and the like. For example, the CPU of the control
unit 70 controls the cup attachment apparatus 1. The
RAM of the control unit 70 temporarily stores various
pieces of information. The ROM of the control unit 70
stores various programs executed by the CPU.
[0067] For example, the control unit 70 is electrically
connected to the display 2, the input button 3, the motor
34, the light source 42, the light source 65, the imaging
element 47, the imaging element 51, the imaging element
69, a nonvolatile memory 71 (hereinafter, referred to as
a memory 71), and the like. For example, the control unit
70 is connected to a motor (not illustrated) or the like
provided in each of the X-direction movement mecha-
nism 35, the Y-direction movement mechanism 36, and
the Z-direction movement mechanism 37 of the cup at-
tachment mechanism 30. For example, the control unit
70 is connected to a motor (not illustrated) or the like
provided in each of the Y-direction movement mecha-
nism 62 and the Z-direction movement direction 63 of
the image data obtaining mechanism 60.
[0068] For example, a non-transitory storage medium
which can hold storage contents even if the supply of
power is stopped may be used as the memory 71. For
example, as the memory 71, a hard disk drive, a flash
ROM, or a USB memory may be used. For example, the
memory 71 may store optical characteristics of the lens
LE measured by the lens information measurement
mechanism 40, sectional image data of the lens LE ob-
tained by the measurement optical system 61, an inner

peripheral shape of a frame traced by using the frame
shape measurement mechanism 20, and the like.

<Control operation>

[0069] A description will be made of control of the cup
attachment apparatus 1 having the above-described
configuration. In order to manufacture eyeglasses, an
operator processes the lens LE by using the cup attach-
ment apparatus 1 and the lens peripheral edge process-
ing apparatus. Here, in the related art, the cup attachment
apparatus 1 is used to attach the cup Cu to the surface
of the lens LE. In the related art, in order to obtain edge
information of the lens LE, the lens peripheral edge
processing apparatus is used to set a finishing position
(for example, a position of a bevel, a position of a groove,
or a position of a chamfer) formed on an edge of the lens
LE and to process a peripheral edge of the lens LE. In
such a series of operations, it can be found that the time
of using the lens peripheral edge processing apparatus
is considerably longer than the time of using the cup at-
tachment apparatus 1. There is a case where the oper-
ator desires work to be efficiently performed, but cannot
proceed to the next step since the lens peripheral edge
processing apparatus is in use even if attachment of the
cup Cu to the lens LE is finished.
[0070] Therefore, in the present example, in order to
mitigate a state in which the operator waits for the lens
peripheral edge processing apparatus to be available,
attachment of the cup Cu to the lens LE, obtainment of
edge information, and setting of a finishing position are
performed by using the cup attachment apparatus 1, and
a peripheral edge of the lens LE is processed by using
the lens peripheral edge processing apparatus. Herein-
after, steps S1 to S8 will be described in order with ref-
erence to a flowchart illustrated in Fig. 8. For example,
in the present example, steps S1 to S7 are executed by
using the cup attachment apparatus 1, and steps S8 to
S12 are executed by using the lens peripheral edge
processing apparatus.

<Cup attachment apparatus>

[0071] For example, the operator activates the cup at-
tachment apparatus 1, and sequentially executes steps
described below.

<Obtainment of target lens shape (S1)>

[0072] First, the control unit 70 obtains a target lens
shape applied to the lens LE. The target lens shape ap-
plied to the lens LE may be an outer peripheral shape of
a demonstration lens, an inner peripheral shape of a
frame, or the like. For example, in a case where an outer
peripheral shape of a demonstration lens is obtained, the
entire image of the demonstration lens may be captured
by using the lens information measurement mechanism
40, so that the outer peripheral shape thereof is detected.
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For example, in a case where an inner peripheral shape
of a frame is obtained, the frame may be traced by using
the frame shape measurement mechanism 20, so that
the inner peripheral shape thereof is detected. Of course,
a target lens shape applied to the lens LE obtained by
using other apparatuses may be read to the cup attach-
ment apparatus 1. For example, the control unit 70 stores
the target lens shape applied to the lens LE obtained as
mentioned above, in the memory 71. Regarding the tar-
get lens shape applied to the lens LE, target lens shapes
applied to each of a left lens and a right lens may be
obtained. A target lens shape applied to either of a left
lens and a right lens may be obtained, and may be lat-
erally reversed such that a target lens shape applied to
the other lens is obtained.

<Obtainment of refractive index (S2)>

[0073] Next, the control unit 70 obtains a refractive in-
dex of the lens LE. The refractive index of the lens LE
may be obtained by the operator operating the input but-
ton 3. For example, a refractive index is defined by a
material (for example, plastic or glass) of the lens LE (in
other words, a refractive index is defined by the lens LE
to be processed), and thus the operator may input an
existing refractive index. The operator may input a re-
fractive index of the lens LE which is obtained in advance
by using a separate apparatus. The cup attachment ap-
paratus 1 may have a configuration which can measure
a refractive index of the lens LE, and may obtain a re-
fractive index by using the configuration. For example,
the control unit 70 stores the refractive index of the lens
LE obtained as mentioned above, in the memory 71.

<Setting of processing condition and layout (S3)>

[0074] For example, in a case where the target lens
shape and the refractive index of the lens LE are ob-
tained, the control unit 70 displays the target lens shape
on the display 2. The operator may set a processing con-
dition for the lens LE for each of the left lens and the right
lens by operating the input button 3. For example, the
processing condition of the lens LE may be at least one
of the type of lens LE (for example, a single focal lens, a
bifocal lens, and a progressive lens), a material of the
lens LE, a material of the frame, the presence or absence
of various processings (for example, polishing, chamfer-
ing, and grooving), and an attachment position of the cup
Cu to the lens LE (for example, the optical central position
of the lens LE and the geometric central position of the
target lens shape). The operator may set a layout of the
lens LE by operating the input button 3. For example, the
layout of the lens LE may be at least one of a distance
between the frame centers, a pupillary distance of an
eyeglasses wearer, and an astigmatic axis angle of an
eyeglasses wearer.

<Blocking (S4)>

[0075] In a case where setting of the processing con-
dition and the layout of the lens LE is finished, the oper-
ator mounts the lens LE (for example, the left lens in the
present example) on the support pins 14, and attaches
the cup Cu to the installation portion 31. The operator
operates a mode selection button (not illustrated), so as
to switch a mode from a setting mode to a blocking mode.
In a case where the blocking mode is selected, the control
unit 70 turns on the light source 42 of the lens information
measurement mechanism 40. A guide mark which is a
target for aligning the optical central position (that is, an
optical central mark which will be described later) of the
lens LE mounted on the support pins 14 with the optical
axis L1 is displayed on the display 2.
[0076] For example, the control unit 70 obtains a po-
sition coordinate of an opening image captured by the
imaging element 51, and detects the optical central po-
sition and optical characteristics (for example, a spherical
power, a cylindrical power, or an astigmatic axis angle)
of the lens LE. A well-known technique is applied to de-
tection of the optical central position and optical charac-
teristics of the lens LE using an opening image, and thus
JP-A-2008-241694 is referred to with respect to details
thereof. For example, an optical central mark is displayed
at the optical central position O of the lens LE detected
by the control unit 70.
[0077] For example, the control unit 70 performs image
processing on an image of the lens LE captured by the
imaging element 51 so as to detect an outer shape of the
lens LE. For example, the target lens shape applied to
the lens LE is displayed to overlap the outer shape of the
lens LE on the display 2. In this case, a display position
and a display size of the target lens shape applied to the
lens LE may be determined depending on the optical
central position O of the lens LE, the layout data of the
lens LE, an imaging magnification of the imaging optical
system 48, a positional relationship between the optical
axis L1 and the optical axis L2, and the like.
[0078] For example, the operator moves the lens LE
such that the optical central mark matches the guide mark
while viewing the display 2, and operates a blocking but-
ton (not illustrated) displayed on the display 2. In re-
sponse to an operation signal, the control unit 70 drives
the X-direction movement mechanism 35 and the Y-di-
rection movement mechanism 36 of the cup attachment
mechanism 30 so as to move the arm 32 such that a
central axis K2 of the cup Cu is located at the optical
central position O of the lens LE. In this case, in a case
where the lens LE has a cylindrical power, the installation
portion 31 may be rotated about the central axis K2 on
the basis of the detected astigmatic axial angle. In a case
where adjustment of the position and angle of the cup
Cu is completed, the control unit 70 moves the arm 32
downward by driving the Z-direction movement mecha-
nism 37. Consequently, the cup Cu installed at the in-
stallation portion 31 is blocked to the front surface of the
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lens LE mounted on the support pins 14 on the basis of
the set shaft alignment position (that is, the optical central
position O of the lens LE).

<Obtainment of sectional image data (S5)>

[0079] For example, in a case where blocking of the
cup Cu is finished, the operator operates the mode se-
lection button (not illustrated), and switches the mode
from the blocking mode to an edge information measure-
ment mode. For example, consequently, in the present
example, edge information of the lens LE mounted on
the lens support mechanism 10 is measured. In a case
where the edge information measurement mode is se-
lected, the control unit 70 turns on the light source 65 of
the image data obtaining mechanism 60.
[0080] For example, the control unit 70 controls driving
of the Z-direction movement direction 63, so as to match
the optical axis L3 with an initial position on the target
lens shape TG in the lens LE. For example, the initial
position may be a position on a virtual line VI which ex-
tends in the Z direction through the optical central position
O of the lens LE, and may be a position on a virtual line
V2 which extends in the X direction through the optical
central position O of the lens LE. Of course, the initial
position may be set to any position. For example, in the
present example, the optical axis L3 matches a point PI
which is located on the target lens shape TG applied to
the lens LE and on the virtual line V1. Consequently, a
measurement light beam applied from the light source
65 branches into the first reflected light beam R1 reflected
at the point PI on the lens LE and the second reflected
light beam R2 which reaches a point Q1 and is reflected
thereat on the lens LE.
[0081] For example, the control unit 70 controls driving
of the Y-direction movement mechanism 62, and adjusts
a distance between the image data obtaining mechanism
60 and the lens LE in the Y direction such that the imaging
element 69 can receive both of the first reflected light
beam R1 and the second reflected light beam R2. For
example, the control unit 70 performs image processing
(for example, edge detection) on the sectional image data
75 (refer to Fig. 9) captured by the imaging element 69,
so as to detect rising of luminance. For example, in a
case where rising of luminance appears twice, the control
unit 70 determines that both of an image (that is, the front
surface image data P1s of the lens LE which will be de-
scribed later) of the first reflected light beam R1 and an
image (that is, the rear surface image data Q2s of the
lens LE which will be described later) of the second re-
flected light beam R2 are detected, and finishes driving
of the Y-direction movement mechanism 62. Conse-
quently, the control unit 70 can obtain the sectional image
data 75 at the position of the point PI in the target lens
shape TG applied to the lens LE.
[0082] Fig. 9 illustrates an example of the sectional im-
age data 75. For example, the sectional image data 75
includes the front surface image data of the lens LE

formed by the first reflected light beam R1 and the rear
surface image data of the lens LE formed by the second
reflected light beam R2. For example, in the present ex-
ample, an image of the point PI on the lens LE is the front
surface image data P1s of the lens LE. For example, in
the present example, instead of an image of the point Q1
on the rear surface of the lens LE, an image of a point
Q2 located on an extension line (that is, the dotted line
illustrated in Fig. 6) of the second reflected light beam
R2 is the rear surface image data Q2s of the lens LE.
This is because the lens LE has a predetermined refrac-
tive index, and the second reflected light beam R2 is bent
at the front surface of the lens LE and then reaches the
imaging element 69. It appears that the point Q1 on the
rear surface of the lens LE is located at the position of
the point Q2 in the imaging element 69.
[0083] For example, in a case where the sectional im-
age data 75 at the initial position (that is, the point PI) on
the lens LE is obtained, the control unit 70 drives the
motor 17 so as to rotate the cylindrical base 11, and ro-
tates the lens LE mounted on the support pins 14 in the
horizontal direction by one round. For example, the con-
trol unit 70 controls the Y-direction movement mecha-
nism 62 such that the first reflected light beam R1 is ad-
justed to reach an identical position on the light reception
surface of the imaging element 69 at all times. For ex-
ample, the control unit 70 controls the Z-direction move-
ment direction 63 on the basis of the target lens shape
TG applied to the lens LE, and matches the optical axis
L3 with points (for example, points P2, P3, P4, ..., and
Pn illustrated in Fig. 6) corresponding to the target lens
shape applied to the lens LE. For example, the points
corresponding to the target lens shape may be points
with gaps of predetermined angles (for example, 0.5 de-
grees and 1 degree) with the optical central position O
as the center, and may be points of any number (for ex-
ample, 1000 points).
[0084] For example, the control unit 70 controls the Z-
direction movement direction 63 while rotating the lens
LE in order to consecutively obtain the sectional image
data 75 for each point on a radius vector angle in the
target lens shape applied to the lens LE. For example,
the control unit 70 controls the Y-direction movement
mechanism 62 while rotating the lens LE such that the
front surface image data P1s of the lens LE is displayed
at a predetermined position in the sectional image data
75. Fig. 14 is a diagram for explaining control for display-
ing the front surface image data P1s at a predetermined
position. For example, the control unit 70 measures a
deviation amount Δd between the front surface image
data P1s of the lens LE and a predetermined position M
in a depth direction (in other words, an upward-and-
downward direction of the sectional image data 75) with
respect to the sectional image data 75. For example, the
control unit 70 calculates a drive amount of the Y-direc-
tion movement mechanism 62 on the basis of the meas-
ured deviation amount Δd, and moves the measurement
optical system 61. Consequently, an imaging position of
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the first reflected light beam R1 reaching the light recep-
tion surface of the imaging element 69 is changed, and
thus the front surface image data P1s matches the pre-
determined position M in the sectional image data 75.
[0085] For example, the control unit 70 measures the
deviation amount Δd for all radius vector angles in the
target lens shape of the lens LE, and drives the Y-direc-
tion movement mechanism 62 on the basis thereof. In
other words, whenever a position for obtaining the sec-
tional image data 75 on the lens LE is changed, the con-
trol unit 70 drives the Y-direction movement mechanism
62 such that the front surface image data P1s is displayed
at the predetermined position M in the sectional image
data 75. For example, the control unit 70 specifies a front
surface position (for example, a position coordinate) of
each radius vector angle in the target lens shape applied
to the lens LE on the basis of a drive amount in which
the Y-direction movement mechanism 62 has been driv-
en, by using the deviation amount Δd. For example, in
this case, the front surface position of each radius vector
angle may be specified by obtaining the number of pulses
of the motor configuring the Y-direction movement mech-
anism 62. For example, the control unit 70 rotates the
lens LE in the horizontal direction by one round, obtains
sectional image data of points on all radius vector angles
in the target lens shape applied to the lens LE and front
surface positions of the lens LE, and stores the sectional
image data and the front surface positions in the memory
71.
[0086] In the present example, the lens LE mounted
on the support pins 14 is rotated by one round, but may
be rotated by any round. For example, the lens LE mount-
ed on the support pins 14 may be rotated by two rounds,
and sectional image data at each of a bevel position and
a chamfer position which are calculated on the basis of
a target lens shape applied to the lens LE may be ob-
tained. For example, in this case, by controlling the Z-
direction movement direction 63, the lens LE may be ro-
tated by one round such that the optical axis L3 matches
the bevel position on the lens LE, and may then be further
rotated by one round such that the optical axis L3 match-
es the chamfer position (for example, a position inward
by a predetermined distance from the bevel position) on
the lens LE.

<Obtainment of first edge information (S6)>

[0087] For example, the cup attachment apparatus 1
may have an edge measurement mechanism obtaining
edge information of the lens LE. For example, the control
unit 70 may measure the lens LE by controlling the edge
measurement mechanism, so as to obtain edge informa-
tion. In this case, the control unit 70 may control the edge
measurement mechanism on the basis of the target lens
shape applied to the lens LE, so as to obtain edge infor-
mation. In the present example, as an example, a de-
scription will be made of a case where the image data
obtaining mechanism 60 is used as the edge measure-

ment mechanism, and the control unit 70 obtains edge
information.
[0088] For example, the control unit 70 obtains edge
information (first edge information) about an edge of the
lens LE with respect to each piece of the obtained sec-
tional image data 75. For example, in the present exam-
ple, since the sectional image data 75 based on the target
lens shape applied to the lens LE is obtained, edge in-
formation based on the target lens shape applied to the
lens LE can be obtained. For example, as the edge in-
formation, a front surface position of the edge, a rear
surface position, or an edge thickness of the lens LE may
be obtained. Of course, as the edge information, a front
surface curve value or a rear surface curve value of the
lens LE may be obtained. In the present example, as an
example, a description will be made of a case where an
edge thickness is obtained as the edge information of
the lens LE.
[0089] For example, the control unit 70 obtains position
coordinates (for example, pixel coordinates) of the front
surface image data P1s and the rear surface image data
Q2s in the sectional image data 75. For example, the
control unit 70 computes a gap h between the front sur-
face image data P1s of the lens LE and the rear surface
image data Q2s of the lens LE by using the pixel coordi-
nates of the front surface image data P1s and the rear
surface image data Q2s. For example, in this case, the
control unit 70 may compute the number of pixels of the
gap h by obtaining a difference between the pixel coor-
dinates. For example, in this case, the control unit 70
sets an actual distance per pixel of the imaging element
69, and can thus convert the number of pixels of the gap
h into an actual distance.
[0090] However, for example, the second reflected
light beam is bent at the front surface of the lens LE in
the sectional image data 75 as described above, and
thus the gap h between the front surface image data P1s
and the rear surface image data Q2s of the lens LE does
not necessarily match the edge thickness t of the lens
LE. Thus, for example, the control unit 70 may obtain the
edge thickness t of the lens LE based on the refractive
index and the sectional image data 75 of the lens LE. For
example, in the present example, an actual distance of
the gap h between the front surface image data P1s and
the rear surface image data Q2s of the lens LE obtained
on the basis of the sectional image data 75 is corrected
on the basis of the refractive index of the lens LE, and
thus the control unit 70 obtains the edge thickness t of
the lens LE. In other words, in the present example, the
edge thickness obtained on the basis of the sectional
image data is corrected on the basis of the refractive
index, and thus the edge thickness of the lens LE is ob-
tained.
[0091] For example, the control unit 70 may correct an
actual distance of the gap h between the front surface
image data P1s and the rear surface image data Q2s of
the lens LE so as to compute the edge thickness t of the
lens LE by using the following equation.
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[0092] Here, n indicates a refractive index of the lens
LE, β indicates an imaging magnification of the light re-
ceiving optical system 66, and θ indicates a tilt angle of
the optical axis L4 with respect to the front surface of the
lens LE. The imaging magnification β and the tilt angle θ
are known values on design. For example, the control
unit 70 may call the refractive index n obtained in advance
in step S2 from the memory 71, and obtain the edge
thickness t of the lens LE by computing the above equa-
tion. For example, in a case where the edge thickness t
of the lens LE is obtained as mentioned above in each
piece of the sectional image data 75, the control unit 70
stores the edge thickness t in the memory 71 in corre-
spondence to a position of each point on a radius vector
angle in the target lens shape applied to the lens LE.
[0093] The front surface and the rear surface of the
lens LE are curved, and thus a measurement light beam
applied from the light source 65 is not necessarily per-
pendicular to the front surface of the lens LE. Thus, the
measurement light beam is applied to the front surface
of the lens LE in a tilted manner, and a measurement
light beam advancing toward the rear surface of the lens
LE from the rear surface is bent at the front surface of
the lens LE. Therefore, the obtained edge thickness t of
the lens LE may be further corrected by taking into con-
sideration a front surface curve value of the lens LE.
[0094] For example, in this case, a table (conversion
table) indicating the refractive index n and the front sur-
face curve value of the lens LE may be stored in the
memory 71 in advance, and the control unit 70 may mul-
tiply a corresponding coefficient by the edge thickness t
of the lens LE. The front surface curve value of the lens
LE may be obtained in advance by using a separate ap-
paratus, and may be read to the cup attachment appa-
ratus 1, and may be input by the operator. Of course, the
front surface curve value of the lens LE may be obtained
through image processing on the sectional image data
75 which is obtained by using the cup attachment appa-
ratus 1.
[0095] An equation used for computation of the edge
thickness t is not limited to the equation in the present
example, and an equation including at least one of the
refractive index n of the lens LE, a front surface curve
value, and a distance D from the optical central position
O to a point (for example, the point PI in Fig. 6) on each
radius vector angle, as a parameter, may be used.
[0096] For example, in a case where the operator has
finished blocking (step S4), obtainment of sectional im-
age data (step S5), and obtainment of edge information
(step S6) with respect to the left lens, the operator se-
quentially executes the steps on the right lens in the same
manner, so as to obtain the edge thickness t correspond-
ing to positions in the target lens shape applied to applied
to the lens LE.

<Setting of finishing position (S7)>

[0097] For example, in a case where the edge thick-
ness t is obtained, the control unit 70 changes an oper-
ation screen displayed on the display 2 to a simulation
screen, and sets a finishing position. For example, the
control unit 70 sets an edge finishing position on the basis
of the obtained edge information (the edge thickness t in
the present example). For example, the edge finishing
position is a position of a bevel, a position of a groove,
or a position of a chamfer formed in the edge. For exam-
ple, the finishing position may be automatically set (that
is, initially set) on the basis of the obtained edge thickness
t, and may be adjusted by the operator. In the present
example, as an example, a description will be made of a
case of setting a position of a bevel as the edge finishing
position.
[0098] For example, the control unit 70 may display
the finishing position on the basis of the edge thickness
on the display 2, and may set the finishing position on
the basis of an operation signal from the input button 3
for adjusting the finishing position on the display. In this
case, the control unit 70 may display a position of a bevel
of the left lens and a position of a bevel of the right lens
in a comparable manner. In this case, the control unit 70
may set a finishing position of at least one of the left lens
and the right lens on the basis of an operation signal from
the input button 3. Consequently, positions of the bevels
(apex positions of the bevels) can be disposed with good
balance with respect to the respective edge thicknesses
t by taking into consideration a difference between the
edge thicknesses t of the left lens and the right lens.
[0099] Figs. 10A and 10B illustrate examples of a sim-
ulation screen 80. Fig. 10A is a diagram illustrating the
entire simulation screen 80. Fig. 10B is a diagram illus-
trating a partially enlarged simulation screen 80. For ex-
ample, target lens shapes (a target lens shape TGL ap-
plied to the left lens and a target lens shape TGR applied
to the right lens) of the lens LE are displayed on the sim-
ulation screen 80. Shapes of the edges (a shape 81L of
the edge of the left lens and a shape 81R of the edge of
the right lens) after the bevels are processed in the lenses
LE are displayed on the simulation screen 80. For exam-
ple, cursors (a cursor 82L and a cursor 82R) which are
moved on the target lens shapes by an operation of the
operator are displayed on the target lens shapes applied
to the lenses LE. The operator can designate an obser-
vation direction of the edge of the lens LE by using the
cursor, and can display a shape of the edge of the lens
LE. For example, entry fields 83 (an entry field 83L and
an entry field 83R) for changing a curve value of a bevel
curve of the lens LE (that is, a path along which the bevel
is disposed in the edge of the lens LE), a position of the
bevel curve in the front-and-rear direction, a tilt of the
bevel curve, and the like are provided on the simulation
screen 80. In the present example, sectional shapes of
rims of the frames may be displayed in correspondence
to display positions of bevel positions 84L and 84R on
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the simulation screen 80.
[0100] For example, the control unit 70 automatically
sets a temporary position of a bevel formed in the lens
LE. For example, a bevel curve may be a curve along a
front surface curve of the lens LE. For example, an apex
position of the bevel may be set to pass through a position
of a half of a portion where the edge thickness t is small-
est, on the basis of the edge thickness t of the lens LE.
For example, the control unit 70 sets temporary positions
of bevels for the left lens and the right lens as mentioned
above. In this case, the control unit 70 may automatically
adjust temporary positions of bevels formed in the left
and right lenses by taking into consideration a difference
between the edge thicknesses t of the left lens and the
right lens. For example, in this case, a distance BL from
an apex position of the bevel in the left lens to the front
surface of the lens LE and a distance BR from an apex
position of the bevel to the front surface in the right lens
of the lens LE may be automatically adjusted to be the
same as each other. For example, in this case, a differ-
ence between the distance BL and the distance BR may
be automatically adjusted to be equal to or less than a
predetermined threshold value. For example, the prede-
termined threshold value may be set in advance through
tests or simulation.
[0101] For example, in a case where there is no prob-
lem in the temporary positions of the bevels which are
initially set as mentioned above, the operator operates a
determination button (not illustrated). The control unit 70
creates bevel formation data for forming bevels in the
edges of the left lens and the right lens in response to an
operation instruction, and stores the bevel formation data
in the memory 71. For example, the control unit 70 trans-
mits the created bevel formation data to the lens periph-
eral edge processing apparatus along with the front sur-
face position of the lens LE.
[0102] For example, the operator may manually adjust
the temporary positions of the bevels which are initially
set. For example, the operator moves the cursor 82L by
touching the display 2, and thus designates any radius
vector angle of the left lens. Consequently, the operator
can determine an observation point with the emphasis
on appearance based on a positional relationship be-
tween the frame and the edge of the lens LE. Conse-
quently, the operator can compare a positional relation-
ship between the front surface of the lens LE and the
apex position of the bevel with respect to the left lens and
the right lens. The cursor 82R may be automatically
moved to a laterally symmetric position in conjunction
with the cursor 82L.
[0103] For example, the operator compares the shape
81L of the edge of the left lens with the shape 81R of the
edge of the right lens, and changes each of the distance
BL from the apex position of the bevel in the left lens to
the front surface of the lens LE and the distance BR from
the apex position of the bevel in the right lens to the front
surface of the lens LE. For example, the apex positions
of the bevels may be moved by the operator entering any

values into the entry field 83. For example, the control
unit 70 changes display positions of the positions 84R
and 84L of the bevels in correspondence to entered val-
ues. For example, the operator may change curve values
of bevel curves or tilts by entering any values into the
entry fields 83. For example, in this case, the control unit
70 computes positions of bevels again in correspond-
ence to the entered values, and changes display posi-
tions of the positions 84L and 84R of the bevels. For
example, as mentioned above, the control unit 70 can
set a temporary position of a bevel formed in the edge
of the lens LE on the basis of an operation signal which
is input from the display 2 due to an operation performed
by the operator. For example, in a case where adjustment
of the temporary positions of the bevels is finished, the
operator operates the determination button (not illustrat-
ed). The control unit 70 creates bevel formation data for
forming bevels in the edges of the left lens and the right
lens in response to an operation instruction, and stores
the bevel formation data in the memory 71. For example,
the control unit 70 transmits the created bevel formation
data to the lens peripheral edge processing apparatus
along with the front surface position of the lens LE.

<Lens peripheral edge processing apparatus>

[0104] For example, in a case where the position of
the bevel formed in the edge of the lens LE is set in re-
sponse to the operation by using the cup attachment ap-
paratus 1, the operator processes the edge of the lens
LE by using the lens peripheral edge processing appa-
ratus. Fig. 11 is a schematic configuration diagram of a
lens peripheral edge processing apparatus 90. For ex-
ample, in a case where the operator activates the lens
peripheral edge processing apparatus 90, the control unit
95 of the lens peripheral edge processing apparatus may
receive the above-described bevel formation data and
front surface position of the lens LE, and may store the
bevel formation data and the front surface position in a
memory (not illustrated).
[0105] For example, the lens peripheral edge process-
ing apparatus 90 in the present example includes a lens
holding unit 100 which holds the lens LE with lens chuck
shafts 102, an edge information obtaining unit 200 ob-
taining edge information of the lens LE, a processing unit
300 processing a peripheral edge of the lens LE, and the
like. The lens holding unit 100 includes a lens rotation
unit 100a rotating the lens LE, a chuck shaft movement
unit 100b moving the lens chuck shafts 102 in the X axis
direction, and an inter-axial distance changing unit 100c
moving the lens chuck shafts 102 in the Y direction (an
inter-axial distance between the lens chuck shaft and a
rotation axis of the processing unit 300). For example,
JP-A-2015-131374 is referred to with respect to detailed
configurations of the lens peripheral edge processing ap-
paratus 90.
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<Holding of lens (S8)>

[0106] For example, the operator holds the left lens
with lens chuck shafts 102L and 102R of the lens holding
unit 100. For example, a rotation central axis K3 of the
lens chuck shafts 102L and 102R is designed to match
a central position (in other words, the optical central po-
sition O of the lens LE) of the cup Cu. For example, the
cup Cu is held to be directed in a predetermined direction
with respect to the rotation central axis K3. For example,
in the present example, the cup Cu is held such that the
virtual line VI of the lens LE matches the Y direction of
the lens peripheral edge processing apparatus 90, and
the virtual line V2 of the lens LE matches the Z direction
of the lens peripheral edge processing apparatus 90.
Thus, the X direction in the cup attachment apparatus 1
corresponds to the Z direction in the lens peripheral edge
processing apparatus 90. The Y direction in the cup at-
tachment apparatus 1 corresponds to the X direction in
the lens peripheral edge processing apparatus 90. The
Z direction in the cup attachment apparatus 1 corre-
sponds to the Y direction in the lens peripheral edge
processing apparatus 90.

<Obtainment of second edge information (S9)>

[0107] For example, the operator starts processing of
the peripheral edge of the lens LE by operating a process-
ing start button (not illustrated). First, the control unit 95
of the lens peripheral edge processing apparatus 90 con-
trols the edge information obtaining unit 200 to obtain
edge information (second edge information) of at least
one point at a radius vector angle based on the target
lens shape in the front surface of the lens LE. For exam-
ple, in the present example, edge information of the point
PI on the virtual line VI is obtained.
[0108] For example, the control unit 95 moves the lens
LE held by the lens chuck shafts 102L and 102R by driv-
ing the lens rotation unit 100a, the chuck shaft movement
unit 100b, and the inter-axial distance changing unit 100c
such that a tracing stylus 201 of the edge information
obtaining unit 200 is brought into contact with the point
PI on the lens LE. For example, the control unit 95 rec-
ognizes positions of the point PI in the Y direction and
the Z direction with the rotation central axis K3 as a ref-
erence, and drives the lens rotation unit 100a and the
inter-axial distance changing unit 100c. For example, the
control unit 95 moves the lens LE in the X direction by
driving the chuck shaft movement unit 100b until a sensor
(not illustrated) provided in the tracing stylus 201 detects
contact with the lens LE. For example, in this case, the
control unit 95 measures movement amounts in which
the lens chuck shafts 102L and 102R are moved in the
X direction from initial positions thereof. Consequently,
a position where the lens LE is located in a lens chuck
shaft direction (that is, the X direction) is recognized. In
other words, the position (that is, a position coordinate)
of the point PI on the lens LE is recognized. The control

unit 95 may slide the tracing stylus 201 on the lens LE
so as to obtain edge information of one surface at a radius
vector angle of the lens LE.

<Correlation of position coordinate (S10)>

[0109] Here, for example, the control unit 95 correlates
the front surface position of each point (that is, a position
coordinate of each point) in the lens LE, obtained in the
cup attachment apparatus 1, with the position coordinate
of the point PI in the X direction on the lens LE, obtained
in the lens peripheral edge processing apparatus 90. For
example, consequently, position coordinates in the X di-
rection of the lens peripheral edge processing apparatus
90 are obtained with respect to the point P2 and the sub-
sequent points on the lens LE. With respect to the point
PI on the lens LE, the position coordinate in the X direction
of the lens peripheral edge processing apparatus 90 is
obtained in step S9. Hereinafter, correlation of position
coordinates of the point P2 and the subsequent points
will be described.
[0110] For example, the control unit 95 calls a front
surface position (position coordinate) of each radius vec-
tor angle in the target lens shape applied to the lens LE
from the memory (not illustrated), and correlates a posi-
tion coordinate therewith for each vectoral angle of the
lens LE on the basis of the position coordinate of the
point PI on the lens LE. More specifically, a position co-
ordinate of the point P2 on the lens LE in the lens periph-
eral edge processing apparatus 90 is obtained by adding
the position coordinate of the point PI obtained by using
the lens peripheral edge processing apparatus 90 to the
position coordinate of the point P2 obtained in the cup
attachment apparatus 1. For example, a position coordi-
nate of the point P3 on the lens LE in the lens peripheral
edge processing apparatus 90 is obtained by adding the
position coordinate of the point PI obtained by using the
lens peripheral edge processing apparatus 90 to the po-
sition coordinate of the point P3 obtained in the cup at-
tachment apparatus 1. For example, in the above-de-
scribed way, the control unit 95 correlates a position co-
ordinate of one point on the lens LE, obtained by using
the edge information obtaining unit 200 of the lens pe-
ripheral edge processing apparatus 90 with a position
coordinate of a point at each radius vector angle of the
lens LE, obtained by using the image data obtaining
mechanism 60 of the cup attachment apparatus 1. Con-
sequently, the bevel formation data created in the cup
attachment apparatus 1 can be correlated with the lens
LE held by the lens chuck shafts 102.

<Obtainment of process control data (S11)>

[0111] For example, the control unit 95 obtains process
control data for processing the peripheral edge of the
lens LE on the basis of the obtained edge information
(that is, the second edge information) of one point on the
lens LE and bevel formation data (that is, the bevel for-
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mation data created on the basis of the first edge infor-
mation and the finishing position). For example, as the
process control data, a drive amount for driving at least
one of the lens rotation unit 100a, the chuck shaft move-
ment unit 100b, and the inter-axial distance changing unit
100c is calculated. The tracing stylus 201 is in a state of
being brought into contact with the point PI on the lens
LE held by the lens chuck shafts 102. Thus, in the present
example, a drive amount from the position where the lens
LE is brought into contact with the tracing stylus 201 is
calculated as the process control data. Of course, the
control unit 95 may return the lens chuck shafts 102 to
initial positions, and may calculate a drive amount from
the initial positions as the process control data.

<Processing of edge (S12)>

[0112] For example, the control unit 95 moves the lens
chuck shafts 102 in at least one of the X direction, the Y
direction, and the Z direction on the basis of the process
control data, and locates the lens LE on a grindstone 310
of the processing unit 300. For example, the control unit
95 moves the lens chuck shafts 102 in at least one of the
X direction, the Y direction, and the Z direction on the
basis of the process control data, and adjusts a relative
positional relationship of the lens LE for the grindstone
310. For example, consequently, the peripheral edge of
the lens LE is processed (for example, roughing or bevel
processing). For example, in a case where the peripheral
edge of the lens LE has been processed in the above-
described way with respect to the left lens, the operator
holds the right lens with the lens chuck shafts 102, and
processes the peripheral edge of the lens LE as de-
scribed above.
[0113] As described above, the shaft alignment appa-
ratus of the present example includes the shaft alignment
position setting portion for setting a shaft alignment po-
sition being an attachment position with respect to an
eyeglasses lens of the lens holding portion that clamps
and holds the eyeglasses lens in order to process a pe-
ripheral edge of the eyeglasses lens, and the edge infor-
mation obtaining portion for obtaining edge information
about an edge of the eyeglasses lens. Consequently,
edge information obtained by using a lens peripheral
edge processing apparatus can be obtained by using the
shaft alignment apparatus. Therefore, the usage time of
the lens peripheral edge processing apparatus is re-
duced, and thus it is possible to relatively reduce the time
required to manufacture eyeglasses.
[0114] For example, in the shaft alignment apparatus
of the present example, the edge information obtaining
portion includes the edge measurement portion for ob-
taining edge information of an eyeglasses lens, and
measures the eyeglasses lens by controlling the edge
measurement portion to obtain the edge information.
Consequently, the edge information of the eyeglasses
lens can be obtained by using the shaft alignment appa-
ratus, and thus the usage time of the lens peripheral edge

processing apparatus can reduced.
[0115] For example, the shaft alignment apparatus of
the present example includes the target lens shape ob-
taining portion for obtaining a target lens shape applied
to the eyeglasses lens. Consequently, the edge informa-
tion obtaining portion of the shaft alignment apparatus
can control the edge measurement portion based on the
target lens shape applied to the eyeglasses lens, and
can thus obtain the edge information at a position based
on the target lens shape.
[0116] For example, the shaft alignment apparatus of
the present example includes the finishing position set-
ting portion for setting a finishing position of the edge
based on the edge information of the eyeglasses lens.
Consequently, a finishing position which is set by using
a lens peripheral edge processing apparatus in the re-
lated art can be set by using the shaft alignment appa-
ratus. Therefore, the usage time of the lens peripheral
edge processing apparatus is reduced, the standby time
of the lens peripheral edge processing apparatus is mit-
igated, and thus it is possible to relatively reduce the time
required to manufacture eyeglasses.
[0117] For example, in the shaft alignment apparatus
of the present example, the finishing position setting por-
tion displays the finishing position based on edge infor-
mation on the display portion, and sets a finishing position
based on an operation signal from the operation portion
for adjusting a finishing position on the display portion.
Consequently, the operator can easily understand a fin-
ishing position formed in the eyeglasses lens. The oper-
ator easily adjusts a finishing position formed in the eye-
glasses lens.
[0118] For example, in the shaft alignment apparatus
of the present example, the finishing position setting por-
tion displays a finishing position based on the edge in-
formation of a left eyeglasses lens and a finishing position
based on the edge information of a right eyeglasses lens
on the display portion in a comparable manner, and sets
a finishing position of at least one of the left eyeglasses
lens and the right eyeglasses lens based on an operation
signal from the operation portion. Consequently, the op-
erator can easily understand the balance between finish-
ing positions in the left eyeglasses lens and the right eye-
glasses lens. The operator can adjust each of the finish-
ing positions set in the left eyeglasses lens and the right
eyeglasses lens by taking into consideration the balance
between the finishing positions. Therefore, the operator
can easily manufacture eyeglasses with good appear-
ance.
[0119] For example, the shaft alignment apparatus of
the present example includes the refractive index obtain-
ing portion for obtaining a refractive index of the eye-
glasses lens, the image data obtaining portion for obtain-
ing sectional image data including front surface image
data for a front surface of the eyeglasses lens and rear
surface image data for a rear surface of the eyeglasses
lens, and the edge information obtaining portion for ob-
taining the edge information about an edge of the eye-
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glasses lens based on the refractive index and the sec-
tional image data. Consequently, it is possible to efficient-
ly obtain edge information of the eyeglasses lens by using
sectional image data which is changed due to the refrac-
tive index of the eyeglasses lens.
[0120] For example, the shaft alignment apparatus of
the present example includes a projection optical system
which projects a measurement light beam toward the
front surface or the rear surface of the eyeglasses lens,
and a light receiving optical system which receives a first
reflected light beam as a result of the measurement light
beam being reflected at the front surface of the eyeglass-
es lens and a second reflected light beam as a result of
the measurement light beam being reflected at the rear
surface of the eyeglasses lens. Consequently, the image
data obtaining portion can obtain sectional image data
including front surface image data formed by the first re-
flected light beam and the rear surface image data formed
by the second reflected light beam, with a simple config-
uration. The image data obtaining portion can obtain sec-
tional image data in a non-contact manner by using a
measurement light beam. Therefore, it is possible to ef-
ficiently obtain edge information of the eyeglasses lens.
[0121] In the present embodiment, the shaft alignment
apparatus including the lens support portion where an
eyeglasses lens is mounted, and the shaft alignment po-
sition setting portion for setting a shaft alignment position
being an attachment position to the eyeglasses lens of
the lens holding portion, and for setting a shaft alignment
position of the eyeglasses lens mounted on the lens sup-
port portion, the lens holding portion for clamping and
holding the eyeglasses lens in order to process a periph-
eral edge of the eyeglasses lens, is also used as a lens
shape measurement apparatus. For example, an oper-
ator can obtain edge information of an eyeglasses lens
in a non-contact manner by using the shaft alignment
apparatus, and can thus efficiently obtain the edge infor-
mation of the eyeglasses lens.
[0122] In the present example, the lens peripheral
edge processing apparatus including a processing tool
for processing a peripheral edge of an eyeglasses lens
held by the lens holding portion is also used as a lens
shape measurement apparatus. For example, an oper-
ator can obtain edge information of an eyeglasses lens
in a non-contact manner by using the lens peripheral
edge processing apparatus, and can thus efficiently ob-
tain the edge information of the eyeglasses lens.

<Modification examples>

[0123] In the present example, as a configuration of
holding the lens LE, an exemplary configuration of
mounting the lens LE on the support pins 14 has been
described, but this is only an example. For example, as
a configuration of holding the lens LE, there may be a
configuration of sandwiching the lens LE. In this case, a
side surface (peripheral edge) of the lens LE may be
sandwiched, and the front surface and the rear surface

of the lens LE may be sandwiched.
[0124] In the present example, a description has been
made of an exemplary configuration in which the cylin-
drical base 11 is rotated (in other words, the support pins
14 are rotated), and thus the lens LE mounted on the
support pins 14 are rotated, but this is only an example.
For example, there may be a configuration in which, when
the cup Cu is blocked to the surface of the lens LE, the
installation portion 31 is rotated about the central axis K2
without separating the cup Cu from the installation portion
31.
[0125] In the present example, a description has been
made of an exemplary configuration in which the image
data obtaining mechanism 60 obtains a sectional image
of the lens LE captured by the imaging element 69, but
this is only an example. For example, the image data
obtaining mechanism 60 may obtain signal data before
a sectional image is obtained.
[0126] In the present example, a description has been
made of an exemplary configuration in which the image
data obtaining mechanism 60 corrects edge information
which is obtained by using the sectional image data 75,
on the basis of a refractive index of the lens LE, so as to
obtain edge information, but this is only an example. For
example, the image data obtaining mechanism 60 may
correct the sectional image data 75 on the basis of a
refractive index of the lens LE, and may obtain edge in-
formation of the lens LE on the basis of the corrected
sectional image data. Of course, also in this case, the
image data obtaining mechanism 60 may further correct
the obtained edge thickness t of the lens LE by taking
into consideration a front surface curve value of the lens
LE.
[0127] In the present example, a description has been
made of an exemplary configuration in which the image
data obtaining mechanism 60 adjusts an irradiation po-
sition of a measurement light beam to a position based
on the target lens shape TG applied to the lens LE by
using rotation of the lens LE in the horizontal direction
and the Z-direction movement direction 63, but this is
only an example. For example, the image data obtaining
mechanism 60 may further include an X-direction move-
ment mechanism adjusting a position of the measure-
ment optical system 61 in the leftward-and-rightward di-
rection (X direction), and may adjust an irradiation posi-
tion of a measurement light beam by using the X-direction
movement mechanism and the Z-direction movement di-
rection 63. In this case, even if the lens LE is not rotated
in the horizontal direction, an irradiation position of a
measurement light beam can be adjusted to a position
based on the target lens shape TG applied to the lens LE.
[0128] In the present example, a description has been
made of an exemplary configuration in which the meas-
urement optical system 61 is moved by driving the Y-
direction movement mechanism 62, and thus a front sur-
face position of the edge of the lens LE is obtained, but
this is only an example. For example, there may be a
configuration in which the measurement optical system
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61 is disposed in a stationary manner without driving the
Y-direction movement mechanism 62, and a front surface
position of the edge of the lens LE is obtained. For ex-
ample, in this case, the control unit 70 may specify a front
surface position of the edge of the lens LE on the basis
of a position of the front surface image data P1s displayed
in each piece of the sectional image data 75. Of course,
a front surface position of the edge of the lens LE may
be obtained on the basis of both of a movement amount
in which the measurement optical system 61 is moved
by the Y-direction movement mechanism 62 and a posi-
tion of the front surface image data P1s displayed in each
piece of the sectional image data 75.
[0129] In the present example, a description has been
made of an exemplary configuration in which the imaging
element 69 of the image data obtaining mechanism 60
is disposed such that the light reception surface thereof
is perpendicular to the optical axis L4, but this is only an
example. For example, the imaging element 69 may be
disposed to be tiltable. Consequently, even if a focal po-
sition of the imaging element 69 is deviated in the front
surface and the rear surface of the lens LE due to a re-
fractive index and a front surface curve value of the lens
LE, a focal position can be appropriately adjusted by
changing an angle of the light reception surface of the
imaging element 69.
[0130] In the present example, a description has been
made of an exemplary configuration in which a point-
shaped measurement light beam is applied from the light
source 65 of the image data obtaining mechanism 60,
but this is only an example. For example, a slit-shaped
measurement light beam may be applied from the light
source 65. In this case, a slit plate and a lens may be
provided between the light source 65 and the lens LE,
and a measurement light beam applied from the light
source 65 may be restricted to a slit shape so as to be
collected at the lens LE. Consequently, a slit-shaped
measurement light beam having a predetermined width
is applied to the lens LE, and thus the imaging element
69 can capture images having predetermined widths of
the front surface and the rear surface of the lens LE. A
front surface curve value and a rear surface curve value
of the lens LE may be obtained by performing image
processing on the sectional image data 75 captured in
the above-described way.
[0131] In the present example, a description has been
made of an exemplary configuration in which a point-
shaped measurement light beam is applied from the light
source 65 of the image data obtaining mechanism 60
toward one point on the lens LE, but this is only an ex-
ample. For example, there may be a configuration in
which the light source 65 is disposed to be movable, and
a point-shaped measurement light beam is applied in a
line shape. Consequently, the imaging element 69 can
also capture images having predetermined widths of the
front surface and the rear surface of the lens LE. There-
fore, the control unit 70 may obtain a front surface curve
value and a rear surface curve value of the lens LE by

performing image processing on the sectional image data
75.
[0132] In the present example, a description has been
made an exemplary configuration in which the image da-
ta obtaining mechanism 60 obtains the sectional image
data 75 at each radius vector angle of the lens LE, and
the control unit 70 obtains edge information on the basis
of the sectional image data 75, but this is only an example.
For example, with respect to a position (for example, a
position between points corresponding to a target lens
shape) at which the sectional image data 75 is not ob-
tained in the lens LE, interpolation may be performed by
using edge information based on the sectional image da-
ta 75 at peripheral radius vector angles, and thus edge
information of the position may be obtained.
[0133] In the present example, a description has been
made of an exemplary configuration in which the light
source 65 of the image data obtaining mechanism 60
applies a measurement light beam to a position based
on a target lens shape applied to the lens LE, but this is
only an example. For example, measurement may be
performed at any position on the lens LE. As an example,
for example, in a case where processing of making a hole
in the lens surface of the lens LE is performed, the light
source 65 may apply a measurement light beam to a hole
position. Consequently, edge information (for example,
an edge thickness) at the hole position of the lens LE or
curve values of the front and rear surfaces can be ob-
tained.
[0134] For example, there is a case where the imaging
element 69 of the image data obtaining mechanism 60
cannot obtain the sectional image data 75 of the lens LE
with high accuracy in a state in which a luminance level
of a reflected light beam (for example, at least one of the
first reflected light beam R1 or the second reflected light
beam R2) is not favorable, depending on a curve value
of the lens LE. Thus, for example, the control unit 70 may
control a luminance level by controlling a projected light
amount of a measurement light beam applied from the
light source 65. In this case, the control unit 70 may meas-
ure a luminance level (luminance value) from the sec-
tional image data 75, and may determine whether or not
the measured luminance level satisfies a predetermined
threshold value. The predetermined threshold value may
be set in advance to a threshold value causing a lumi-
nance level to be determined as being favorable through
tests, simulation, or the like.
[0135] For example, the control unit 70 controls
(changes) an amount of light to be projected from the
light source 65 on the basis of a determination result. For
example, in a case where it is determined that the lumi-
nance level of the sectional image data 75 does not sat-
isfy the predetermined threshold value (for example, less
than the predetermined threshold value), the control unit
70 increases an amount of light to be projected from the
light source 65 such that the luminance level of the sec-
tional image data 75 satisfies the predetermined thresh-
old value. For example, in a case where it is determined
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that the luminance level of the sectional image data 75
satisfies the predetermined threshold value (for example,
equal to or more than the predetermined threshold val-
ue), the control unit 70 maintains an amount of light to
be projected from the light source 65 without performing
control of the luminance level. Of course, even in a case
where it is determined that the luminance level of the
sectional image data 75 satisfies the predetermined
threshold value, the control unit 70 may control the lumi-
nance level such that the luminance level becomes more
appropriate. Consequently, it is possible to obtain the
sectional image data 75 of the lens LE with high accuracy
in correspondence to the lens LE having various curve
values.
[0136] In the present example, a description has been
made of an exemplary configuration in which the gap h
between the front surface image data P1s and the rear
surface image data Q2s of the lens LE obtained from the
sectional image data 75 is corrected on the basis of a
refractive index of the lens LE, and thus the edge thick-
ness t of the lens LE is obtained, but this is only an ex-
ample. For example, there may be a configuration in
which the sectional image data 75 is corrected on the
basis of a refractive index of the lens LE, and the gap h
between front surface image data and rear surface image
data after the correction is calculated such that the edge
thickness t of the lens LE is obtained. The sectional image
data 75 may be corrected on the basis of at least one of
a refractive index of the lens LE, a front surface curve
value of the lens LE, and the distance D from the optical
central position O to a point at each radius vector angle.
[0137] In the present example, a description has been
made of an exemplary configuration in which blocking is
performed by using the cup attachment apparatus 1, and
then the sectional image data 75 and edge information
(for example, the edge thickness t of the lens LE) are
obtained, but this is only an example. In the present ex-
ample, there may be a configuration in which blocking,
obtainment of the sectional image data 75, and obtain-
ment of edge information are performed by using the cup
attachment apparatus 1. For example, in this case, the
sectional image data 75 and edge information are ob-
tained, and then blocking to the lens LE may be per-
formed.
[0138] In the present example, a description has been
made of an exemplary configuration in which the cup
attachment apparatus 1 obtains edge information of the
lens LE by using the measurement optical system 61,
but this is only an example. For example, there may be
a configuration in which the cup attachment apparatus 1
includes a tracing stylus, and the tracing stylus is brought
into contact with the lens LE such that edge information
of the lens LE is obtained.
[0139] In the present example, a description has been
made of an exemplary configuration in which a finishing
position of the lens LE is set by using the cup attachment
apparatus 1, but this is only an example. For example, a
finishing position of the lens LE may be set by using the

lens peripheral edge processing apparatus 90. In this
case, for example, a finishing position based on an edge
thickness may be displayed on a display (not illustrated)
of the lens peripheral edge processing apparatus 90. For
example, a finishing position may be set on the basis of
an operation signal for adjusting a finishing position. For
example, a finishing position of the left lens and a finishing
position of the right lens may be displayed in a compa-
rable manner.
[0140] In the present example, a description has been
made of an exemplary configuration in which edge infor-
mation (second edge information) of one point at a radius
vector angle based on a target lens shape in the front
surface of the lens LE is obtained by using the lens pe-
ripheral edge processing apparatus 90, but this is only
an example. For example, edge information of a plurality
of points at radius vector angles based on a target lens
shape may be obtained by using the lens peripheral edge
processing apparatus 90. In this case, for example, edge
information of a total of four points including two points
(that is, the point PI and the point P5 in Fig. 13) on the
virtual line VI and two points on the virtual line V2 may
be obtained. Consequently, the control unit 95 can pre-
dict deformation or a tilt of the lens LE caused by holding
the lens LE with the lens chuck shafts 102L and 102R.
Hereinafter, as an example, a description will be made
of a case where the lens LE is tilted.
[0141] Fig. 13 is a diagram illustrating a state in which
the lens chuck shafts 102 hold the lens LE. For example,
Fig. 13 illustrates a section along the virtual line VI, and
the lens LE is tilted. In Fig. 13, an intersection between
a side g1 extending from the point PI in a direction per-
pendicular to the rotation central axis K3 and a side g2
extending from the point P5 in a direction parallel to the
rotation central axis K3 is indicated by a point P6. For
example, the control unit 95 brings the tracing stylus 201
of the lens peripheral edge processing apparatus 90 into
contact with two points (that is, the point PI and the point
P5) on the virtual line VI of the lens LE, and calculates a
position coordinate of each point in the X direction. Next,
the control unit 95 calculates a length of each of the side
g1 and the side g2. For example, the control unit 95 ob-
tains a length of the side g2 by using a difference between
position coordinates of the point PI and the point P5 in
the X direction. For example, the control unit 95 obtains
a length of the side g1 on the basis of a target lens shape
applied to the lens LE. For example, in the present ex-
ample, since a distance from the rotation central axis K3
to the point PI in the Y direction and a distance from the
rotation central axis K3 to the point P5 in the Y direction
are known on the basis of the target lens shape, the length
of the side g1 can be calculated on the basis of the dis-
tances.
[0142] For example, the control unit 95 computes an
angle α formed between the side g1 and a line segment
connecting the point PI to the point P5, by using a trigo-
nometric function using the side g1 and the side g2. Con-
sequently, it is possible to obtain an angle at which the

45 46 



EP 3 495 093 A1

25

5

10

15

20

25

30

35

40

45

50

55

lens LE is tilted in the vertical direction with respect to
the lens chuck shafts 102L and 102R. For example, the
control unit 95 may calculate position coordinates of the
two points on the virtual line V2 of the lens LE in the lens
peripheral edge processing apparatus 90, and may ob-
tain an angle at which the lens LE is tilted in the horizontal
direction with respect to the lens chuck shafts 102L and
102R in the same manner as described above. For ex-
ample, the control unit 95 may cause bevel formation
data created in the cup attachment apparatus 1 to cor-
respond to the lens LE held by the lens chuck shafts 102
by taking into consideration such a tilt angle.
[0143] In the present example, a description has been
made of an exemplary configuration in which the cup
attachment apparatus 1 includes an edge measurement
mechanism, and measures the lens LE by controlling the
edge measurement mechanism, so as to obtain edge
information, but this is only an example. For example,
there may be a configuration in which the cup attachment
apparatus 1 does not include an edge measurement
mechanism, and obtains edge information from a sepa-
rate apparatus.
[0144] In the present example, a description has been
made of an exemplary configuration in which, in the set-
ting of a finishing position in step S7, the control unit 70
performs initial setting and automatic adjustment of a
temporary position of a bevel, and the operator manually
adjusts a temporary position of a bevel, but this is only
an example. For example, at least one of such setting
and adjustment may be performed. Of course, such set-
ting and adjustment may be performed in combination
thereof.

1 cup attachment apparatus
2 display
10 lens support mechanism
20 frame shape measurement mechanism
30 cup attachment mechanism
40 lens information measurement mechanism
60 image data obtaining mechanism
70 control unit
71 memory
75 sectional image data
80 simulation screen
90 lens peripheral edge processing apparatus
100 lens holding unit
102 lens chuck shaft
200 edge information obtaining unit
300 processing unit

Claims

1. A shaft alignment apparatus comprising:

a shaft alignment position setting portion for set-
ting a shaft alignment position being an attach-
ment position with respect to an eyeglasses lens

of a lens holding portion that clamps and holds
the eyeglasses lens in order to process a pe-
ripheral edge of the eyeglasses lens; and
an edge information obtaining portion for obtain-
ing edge information about an edge of the eye-
glasses lens.

2. The shaft alignment apparatus according to claim 1,
wherein the edge information obtaining portion in-
cludes an edge measurement portion for obtaining
edge information of the eyeglasses lens, and meas-
ures the eyeglasses lens by controlling the edge
measurement portion to obtain the edge information.

3. The shaft alignment apparatus according to claim 2,
further comprising:

a target lens shape obtaining portion for obtain-
ing a target lens shape applied to the eyeglasses
lens,
wherein the edge information obtaining portion
controls the edge measurement portion based
on the target lens shape to obtain the edge in-
formation.

4. The shaft alignment apparatus according to any one
of claims 1 to 3, further comprising:

a finishing position setting portion for setting a
finishing position of the edge based on the edge
information of the eyeglasses lens.

5. The shaft alignment apparatus according to claim 4,
wherein the finishing position setting portion displays
the finishing position based on the edge information
on a display portion, and sets the finishing position
based on an operation signal from an operation por-
tion for adjusting the finishing position on the display
portion.

6. The shaft alignment apparatus according to claim 5,
wherein the finishing position setting portion displays
the finishing position based on the edge information
of a left eyeglasses lens and the finishing position
based on the edge information of a right eyeglasses
lens on the display portion in a comparable manner,
and sets the finishing position of at least one of the
left eyeglasses lens and the right eyeglasses lens
based on an operation signal from the operation por-
tion.

7. The shaft alignment apparatus according to any one
of claims 2 to 6, further comprising:

a lens support portion where the eyeglasses
lens is mounted,
wherein the edge measurement portion obtains
edge information of the eyeglasses lens mount-
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ed on the lens support portion.

8. The shaft alignment apparatus according to any one
of claims 1 to 7,
wherein the shaft alignment apparatus is a cup at-
tachment apparatus that includes a cup attachment
portion for attaching a cup for holding the eyeglasses
lens with the lens holding portion to the eyeglasses
lens based on the shaft alignment position set by the
shaft alignment position setting portion.

9. A lens processing apparatus that is different from a
lens peripheral edge processing apparatus for
processing an eyeglasses lens, and executes a
processing step before the eyeglasses lens is held
by a lens holding portion provided in the lens periph-
eral edge processing apparatus, the lens processing
apparatus comprising:

an edge information obtaining portion for obtain-
ing edge information about an edge of the eye-
glasses lens.

10. The lens processing apparatus according to claim 9,
wherein the edge information obtaining portion in-
cludes an edge measurement portion for obtaining
edge information of the eyeglasses lens, and meas-
ures the eyeglasses lens by controlling the edge
measurement portion to obtain the edge information.

11. The lens processing apparatus according to claim 9
or 10, further comprising:

a finishing position setting portion for setting a
finishing position of the edge based on the edge
information of the eyeglasses lens.

12. An eyeglasses lens processing system that process-
es a peripheral edge of an eyeglasses lens, com-
prising:

a cup attachment apparatus that includes a cup
attachment portion for attaching a cup to a sur-
face of the eyeglasses lens;
a lens peripheral edge processing apparatus
that includes a processing tool, a lens holding
portion for holding the eyeglasses lens attached
with the cup, and a process control data obtain-
ing portion for obtaining process control data for
processing a peripheral edge of the eyeglasses
lens, and controls the processing tool based on
the process control data obtained by the process
control data obtaining portion to process the
eyeglasses lens held by the lens holding portion,
wherein the cup attachment apparatus includes
an edge information obtaining portion for obtain-
ing edge information about an edge of the eye-
glasses lens,

in the cup attachment apparatus, the edge in-
formation of the eyeglasses lens is obtained,
and the cup is attached to the eyeglasses lens
by the cup attachment portion, and
in the lens peripheral edge processing appara-
tus, the eyeglasses lens attached with the cup
is held by the lens holding portion, the process
control data is obtained based on the edge in-
formation obtained in the cup attachment appa-
ratus, and the processing tool is controlled
based on the process control data to process
the eyeglasses lens held by the lens holding por-
tion.

13. An eyeglasses lens processing system that process-
es a peripheral edge of an eyeglasses lens, com-
prising:

a shaft alignment apparatus that includes a shaft
alignment position setting portion for setting a
shaft alignment position being an attachment
position with respect to an eyeglasses lens of a
lens holding portion that clamps and holds the
eyeglasses lens in order to process a peripheral
edge of the eyeglasses lens; and
a lens peripheral edge processing apparatus
that includes a processing tool, a lens holding
portion for holding the eyeglasses lens, and a
process control data obtaining portion for obtain-
ing process control data for processing a periph-
eral edge of the eyeglasses lens, and controls
the processing tool based on the process control
data obtained by the process control data ob-
taining portion to process the eyeglasses lens
held by the lens holding portion,

wherein the shaft alignment apparatus includes an
edge information obtaining portion for obtaining
edge information about an edge of the eyeglasses
lens,
in the shaft alignment apparatus, the shaft alignment
position is set, and the edge information of the eye-
glasses lens is obtained, and
after the edge information is obtained and the shaft
alignment position is set, in the lens peripheral edge
processing apparatus, the eyeglasses lens is held
by the lens holding portion based on the shaft align-
ment position set by the shaft alignment apparatus,
the process control data is obtained based on the
edge information obtained in the shaft alignment ap-
paratus, and the processing tool is controlled based
on the process control data to process the eyeglass-
es lens held by the lens holding portion.

14. An eyeglasses lens processing method of process-
ing a peripheral edge of an eyeglasses lens, the
method comprising:
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an edge information obtaining step of obtaining
edge information of the eyeglasses lens;
a cup attachment step of attaching a cup to the
eyeglasses lens;
a holding step of causing a lens holding portion
of a lens peripheral edge processing apparatus
to hold the eyeglasses lens attached with the
cup after the edge information obtaining step
and the cup attachment step are executed;
a process control data obtaining step of obtain-
ing process control data based on the edge in-
formation after the edge information obtaining
step and the cup attachment step are executed;
and
a processing step of controlling a processing tool
based on the process control data to process
the eyeglasses lens held by the lens holding por-
tion.

15. An eyeglasses lens processing method of process-
ing a peripheral edge of an eyeglasses lens, the
method comprising:

an edge information obtaining step of obtaining
edge information of the eyeglasses lens;
a shaft alignment position setting step of setting
a shaft alignment position being an attachment
position with respect to the eyeglasses lens of
a lens holding portion that clamps and holds the
eyeglasses lens;
a holding step of causing the lens holding portion
of a lens peripheral edge processing apparatus
to hold the eyeglasses lens based on the set
shaft alignment position after the edge informa-
tion obtaining step and the shaft alignment po-
sition setting step are executed;
a process control data obtaining step of obtain-
ing process control data based on the edge in-
formation after the edge information obtaining
step and the shaft alignment position setting
step are executed; and
a processing step of controlling a processing tool
based on the process control data to process
the eyeglasses lens held by the lens holding por-
tion.
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