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ABSTRACT

To arrange hidden markings of a spectacle lens inside
a spectacle frame with Dbalance and markedly reduce
possibility of the hidden markings being partially lost or
missing. A manufacturing method of a spectacle lens
provided with hidden markings MH includes: setting forming
positions of the hidden markings MH to certain positions;
changing the forming positions of the hidden markings based
on at least one parameter obtained from spectacle lens
product-related information that indicates information
about a spectacle lens product, spectacle frame-related
information that indicates information about a spectacle
frame, prescription-related information that indicates
information about a prescription for a wearer, and fitting-
related information that indicates information about
fitting for the wearer; and forming the changed hidden

markings MH.
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DESCRIPTION
[Title of Invention] MANUFACTURING METHOD OF SPECTACLE LENS,
SPECTACLE LENS MANUFACTURING SYSTEM, AND SPECTACLE LENS
Technical Field
[0001]

The present invention relates to a manufacturing
method of a spectacle lens, a spectacle lens manufacturing
system, and a spectacle lens.

Background Art
{00021

Progressive-power lenses are required to add thereon
information about alignment reference markings, an addition
power or 1its abbreviation, a manufacturer's name or a
supplier's trademark, or their abbreviations as a permanent
display not easily effaced (JIS T 73153). On single-vision
lenses and multifocal lenses, alignment reference markings
likewise those of the progressive-power lenses and markings
for quality assurance by manufactures and suppliers are
added 1in some cases. Those markings are formed as hidden
markings by directly being engraved on a spectacle lens or
by transfer from a mother mold in forming a semi-finished
lens, for example.

[0003]

Patent Literature 1 proposes a technique in which it
is preliminarily determined whether the positions of the
hidden markings are arranged inside a spectacle frame, and
some ©of the hidden markings are arranged at certain
positions inside the spectacle frame ©based on the
determination result.

Citation List
Patent Literature
[00047

[Patent Literature 1] Japanese Unexamined Patent
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Application Publication No. 2006-47782
Summary of Invention
[C005]

A first aspect of the invention provides a
manufacturing method of a spectacle lens provided with a
hidden marking. The manufacturing method of a lens
includes: setting a forming position of the hidden marking
to a certain position; changing the forming position of the
hidden marking based on at least one parameter obtained
from spectacle lens product-related information that
indicates information about a spectacle lens product,
spectacle frame-related information that indicates
information about a spectacle frame, prescription-related
information that indicates information about a prescription
for a wearer, and fitting-related information that
indicates information about fitting for the wearer; and
forming the changed hidden marking.

[0006]

A second aspect of the invention provides a spectacle
lens manufacturing system for manufacturing a spectacle
lens provided with a hidden marking. The lens
manufacturing system includes: a design device that is
capable of setting for forming the hidden marking by
setting a forming position of the hidden marking to a
certain position, calculating at least one parameter
obtained from spectacle lens product-related information
that indicates information about a spectacle lens product,
spectacle frame-related information that indicates
information about a spectacle frame, prescription-related
information that indicates information about a prescription
for a weafer, and fitting-related information that
indicates information about fitting for the wearer, and

changing the forming position of the hidden marking based
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on the calculated parameter; and a hidden marking forming device
that forms the hidden marking by the setting set by the design
device.

[0007]

A third aspect of the invention provides a spectacle lens that
includes a plurality of hidden markings other than an alignment
reference marking set to a certain position with reference to a
prism reference point of the spectacle lens, and in which a
parameter calculated from at least an interpupillary distance of a
wearer and a spectacle frame center distance exceeds a certain
value, and the respective hidden markings are rearranged around a
spectacle frame center or a point near the spectacle frame center.

[0007a]
A fourth aspect of the invention provides a manufacturing

method of a spectacle lens provided with a hidden marking, the
manufacturing method comprising: setting a forming position of the
hidden marking to a certain position; changing the forming position
of the hidden marking based on at least one parameter selected from
a parameter calculated from an interpupillary distance of a wearer
and a spectacle frame center distance and a parameter calculated
from an eye point of the wearer, a spectacle frame center, and a
prism reference point; and forming the hidden marking at the
forming position that has been changed.

[0007b]

A fifth aspect of the invention provides a spectacle lens
manufacturing system for manufacturing a spectacle 1lens provided
with a hidden marking, the spectacle lens manufacturing system
comprising: a design device that is capable of setting for forming
the hidden marking by setting a forming position of the hidden
marking to a certain position, calculating at least one parameter
selected from a parameter calculated from an interpupillary

distance of a wearer and a spectacle frame center distance and a
3
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parameter calculated from an eye point of the wearer, a spectacle
frame center, and a prism reference point, and changing the forming
position of the hidden marking based on the calculated parameter;
and a hidden marking forming device that forms the hidden marking
at the forming position that has been changed.

[0007c]

A sixth aspect of the invention provides a spectacle lens,
comprising: an alignment reference marking at a certain position
relative to a prism reference point of the spectacle lens; and a
plurality of hidden markings, other than the alignment reference
marking, arranged around a point near the spectacle frame center
based on a parameter calculated from at least an interpupillary

distance of a wearer and a spectacle frame center distance.

Brief Description of the Drawings
[0008]

Fig. 1 is a diagram illustrating an example of a progressive-
power lens.

Fig. 2 is a diagram illustrating an example of a single-vision
lens.

Fig. 3 1is a Dblock diagram illustrating a spectacle lens
manufacturing system.

Fig. 4 is a diagram illustrating an example of setting hidden
markings MH on a progressive-power lens LA.

Fig. 5 is a diagram illustrating an example of setting hidden
markings MH on the progressive-power lens LA succeeding from Fig. 4.

Fig. 6 is a diagram illustrating the example of setting hidden
markings MH on the progressive-power lens LA succeeding from Fig. 5.

Fig. 7 is a flowchart illustrating an example of a

manufacturing method of a spectacle lens according to an embodiment.

3a
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Fig. 8 is a flowchart illustrating the example of the
manufacturing method of the spectacle lens succeeding from
Fig. 7.

Fig. 9 is a flowchart illustrating the example of the
manufacturing method of the spectacle lens succeeding from
Fig. 8.

Fig. 10 is a diagram explaining blocking.

Fig. 11 is a diagram explaining laser processing.
Description of Embodiment
[0009]

The following describes an embodiment. In the
following description, an XYZ orthogonal coordinate system,
which is illustrated in Fig. 1, for example, is referred as
appropriate. In the XYZ orthogonal coordinate system, an X
direction and a Y direction are horizontal directions
(lateral directions) while a Z direction is a vertical
direction. For example, the X direction is the direction
connecting roughly between nose and temple while the Y
direction 1is the direction connecting roughly between
forehead and chin. In each direction, the same side as the
top of the arrow is called a positive side (e.g., the
positive Z side) while the side opposite to the top of the
arrow is called a negative side (e.g., the negative Z side)
as appropriate. For example, in the vertical direction (2
direction), its upper side is the positive Z side while its
lower side is the negative Z side. To explain the
embodiment, the drawings schematically illustrate objects
partially or wholly and include parts depicted by changing
their scales such as partial enlargement or partial
emphasis.

[0010]
An example of the hidden markings, the alignment

reference markings are composed of two markings that are



CA 03034555 2019-02~-21

equidistant from a perpendicular plane passing through a
prism reference polint of a spectacle lens and are apart
from each other by 34 mm. As the hidden markings other
than the alignment reference markings, markings are
engraved that indicate information about a refractive index
of a row material, information about a corridor length,
information about a commercial product, and information
about an inset amount besides information about an addition
power and information about a manufacturer or a supplier.
The hidden markings other than the alignment reference
markings are typically engraved at positions near the two
alignment reference markings on an upper or a lower side
thereof. When an interpupillary distance (PD wvalue) of a
wearer is small and a small diameter frame is selected, the
hidden markings including the alignment reference marking
on a nose side are partially or wholly not inside the frame
sometimes. In such a case, the hidden marking is formed in
such a manner that a part of thereof is lost or the hidden
marking is missing from the spectacle lens after edging
processing. When the hidden marking that relates to the
information about the manufacturer or the supplier and has
a large design is engraved on an ear side, and the PD value
of the wearer is large, the hidden marking relating to the
information about the manufacturer or the supplier may be
partially lost after the edging processing. The technique
described in Patent Literature 1 solves a problem in that
the hidden markings are not inside the spectacle frame and
thus the hidden markings are missing. Slightly complicated
calculation is, however, required to preliminarily
determine whether the positions of the hidden markings are
inside the spectacle frame. The hidden markings are
originally and ideally arranged at an inner periphery of

the spectacle frame with balance. Some of the hidden
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markings are, however, arranged near the center inside the
spectacle frame in some cases. As described below, the
inventors have gained insight that the hidden markings of
the spectacle lens are arranged inside the spectacle frame
with balance and possibility of the hidden markings being

lost or missing can be markedly reduced.

[00117

First, markings of a spectacle lens are described.
Fig. 1 1is a diagram illustrating an example of a
progressive-power lens. A progressive-power lens LA

illustrated in Fig. 1 is a spectacle lens (circular lens)
before the edging processing. The progressive-power lens
LA is provided with a plurality of layout markings ML and a
plurality of hidden markings MH, for example. In the
following description, a surface on an eye side out of both
surfaces of the lens is called an inner surface while a
surface on an object side is called an outer surface as
appropriate.

[0012]

The layout markings ML, which are designed in
accordance with a product of the spectacle lens, for
example, are printed on a surface (typically, the outer
surface) of the progressive-power lens LA after surface
treatment. The layout markings ML disappear after the
edging processing. The layout markings ML includes a
horizontal reference line MLa, a distance eye point marking
MLb, a distance dioptric power measuring position marking
MLc, a near dioptric power measuring position marking MLd,
and a left-right display marking MLe, for example. The
horizontal reference line MLa and the distance eye point
marking MLb serve as alignment reference when the spectacle
lens is put into a spectacle frame. The distance dioptric

power measuring position marking MLc is the position at
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which a distance dioptric power is measured by a lens meter
or the like. The near dicptric power measuring position
marking MLd is the position at which a near dioptric power
(an add power) is measured by the lens meter or the like.
The left-right display marking MLe indicates that the
spectacle lens is used for either right eye or left eye.
The layout markings ML are not limited to those described
above. For example, the layout markings ML may not include
some of the layout markings ML (MLa to MLe) or may include
other markings.

[0013]

The hidden markings MH are unigque identification
markings according to types of spectacle lenses, for
example. The hidden markings MH are engraved at certain
positions on the spectacle 1lens such that the hidden
markings MH do not disappear after the spectacle lens is
subjected to the edging processing, for example. The
hidden markings MH are formed such that the hidden markings
MH do not become hindrance (e.g., hindrance to eyesight)
when a wearer wears the spectacle lenses. For example, the
hidden markings MH are formed such that the hidden markings
MH are hardly wvisually recognized with a level of the
hidden markings MH being capable of being recognized when
the spectacle lens is tilted such that light transmitted or
reflected by the hidden markings MH can be seen. The
hidden markings MH include at least one of an add power
marking, a refractive index marking, a corridor length
marking, a surface treatment marking, a manufacturer
marking and an inset amount marking besides the alignment
reference markings MHa and MHb.

[0014]
The alignment reference markings MHa and MHEb serve as

alignment reference when the layout markings ML are printed
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or an alignment sheet is bonded after the spectacle lens is
put into the frame. The alignment reference markings MHa
and MHb are set at certain positions with reference to the
prism reference point of the spectacle lens. The alignment
reference markings MHa and MHb are composed of two markings
that are equidistant from the perpendicular plane passing
through the prism reference point La and apart from each
other by 34 mm, for example. The alignment reference
marking MHa is formed at a position (certain position) P1
apart from the prism reference point La by 17 mm in the
right horizontal direction while the alignment reference
marking MHb is formed at a position {(certain position) P2
apart from the prism reference point La by 17 mm in the
left horizontal direction. The prism reference point La is
also called an optical center or a design center sometimes.
The prism reference point La coincides with a geometric
center Lb of the spectacle lens LA in some cases.

[0015]

The alignment reference markings MHa and MHb are
formed by transfer from a mother mold in forming a semi-
finished lens, for example. The semi-finished lens is a
lens only the outer surface of which is completed as an
optical surface out of the outer surface and the inner
surface thereof, for example. The semi-finished lens 1is
manufactured as the spectacle lens by grinding and
polishing the inner surface thereof. The alignment
reference markings MHa and MHb are formed on the outer
surface (the optical surface is almost established in
forming) on which no grinding and polishing are performed
of the semi-finished lens, for example.

[0016]
The alignment reference markings MHa and MHb are

formed in processing after forming the semi-finished lens
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sometimes. In such a «case, the alignment reference
markings MHa and MHb are typically engraved on the inner
surface of an intermediate lens after polishing processing.
The intermediate lens is the spectacle lens after polishing
and grinding processing is performed on the semi-finished
lens but surface treatment processing is not yet performed
on the spectacle lens. The intermediate lens is processed
in an elliptical shape or other shapes in a grinding
process for the purpose of providing a thinner lens, for
example, in some cases. The shape of the intermediate lens
is not limited to a circular shape. The shape may be an
elliptical shape or other shapes.

{0017]

The following describes markings formed as the hidden
markings MH other than the alignment reference markings MHa
and MHDb. Hidden markings MHc +to MHf, which are the
exemplary hidden markings other than the alignment
reference markxings MHa and MHb, are described below. The
hidden markings MHc to MHf other than the alignment
reference markings MHa and MHb are not limited to ones
described below, and may include other markings.

[0018]

The add power marking indicates information about an
add power of the spectacle lens. The add power indicates a
difference between a distance dioptric power and a near
dioptric power. The refractive index marking indicates
information about a refractive index of a row material of
the spectacle lens. The corridor length marking indicates
information about a corridor length of the progressive-
power lens. The product marking indicates information
about a product (e.g., information to identify a type or a
name of the product). The product marking is the marking

inherent to a progressive-power lens product, for example.



CA 03034555 2019-02~-21

Some of the product markings have display designs changed
by surface treatment. The surface treatment marking
indicates information about the surface treatment of the
spectacle lens. The inset amount marking indicates
information about a shift amount of the near dioptric power
measuring position of the spectacle lens. The inset amount
marking indicates the inset amount, which is the shift
amount of the near dioptric power measuring position when
the near dioptric power measuring position is shifted in
the left or right direction. The manufacturer marking
indicates information about a manufacturer or a supplier
(glasses shop as a customer) of the spectacle lens. The
manufacturer marking is a customer's brand name engraved in
accordance with a request from the customer.

[0019]

The hidden markings MHc +to MHf other than the
alignment reference markings MHa and MHb are formed at
respective certain positions. The each of the hidden
markings MHc to MHf is formed any one of a position P3 on
the lower side of the alignment reference marking MHa on
the nose side, a position P5 on the upper side of the
alignment reference marking MHa on the nose side, a
position P4 con the lower side of the alignment reference
marking MHb on the ear side, and a position P6 on the upper
side of the alignment reference marking MHb on the ear side.
Two or more types of hidden markings MH are formed at the
single position in some cases. Any of the hidden markings
is omitted to be formed in some cases. The hidden markings
MHc to MHf other than the alignment reference markings are
typically engraved on the inner surface of the intermediate
lens after the polishing processing. At least one of the
hidden markings MHc to MHf other than the alignment

reference markings may be engraved at a certain position on

10
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the outer surface. In the following description, the
hidden markings MHc to MHf other than the alignment
reference markings MHa and MHb are called product
information markings MHP.

[C020]

The following describes markings of a single-vision
lens. Fig. 2 is a diagram illustrating an example of the
single-vision lens. Fig. 2 dillustrates a single-vision
lens LB, which is a spectacle lens (circular lens) before
the edging processing, as an example. The single-vision
lens LB is provided with the multiple layout markings ML
and the multiple hidden markings MH, for example.

[0021]

The layout markings ML include the horizontal
reference line MLa, the left-right display marking MLe, and
a dioptric power measuring position marking MLf, for
example. The horizontal reference line MLa and the left-
right display marking MLe are the same as those illustrated
in Fig. 1. The dioptric power measuring position marking
MLf is the marking that indicates a position at which the
dioptric power is measured by a lens meter or the like,
The layout markings ML are not limited to the markings
described above. For example, the layout markings ML may
not include at least some of the layout markings ML
described above or may include other markings.

[0022]

The hidden markings MH include alignment reference
markings MHh and MHi. The alignment reference markings MHh
and MHi serve as the reference of the positions of the
layout markings ML when the layout markings ML are formed
(e.g., printed). The alignment reference markings MHh and
MHi are composed of two markings that are equidistant from

a perpendicular plane passing through a dioptric power

11
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measuring position Lc (or the optical center) of the lens
and apart from each other by 34 mm. The alignment
reference marking MHh is formed at a position (certain
position) P7 apart from the dioptric power measuring
position Lc of the lens by 17 mm in the right horizontal
direction while the alignment reference marking MHi 1is
formed at a position (certain position) P8 apart from the
dioptric power measuring position Lc of the lens by 17 mm
in the left horizontal direction. The alignment reference
markings MHh and MHi are typically formed on the outer
surface of the semi-finished lens by transfer from a mother
mold in forming the lens. The alignment reference markings
MHh and MHi may be engraved on the inner surface of the
intermediate lens after the polishing processing.

[0023]

Examples of the hidden markings MH other than the
alignment reference markings are described below. The
hidden markings MH are not limited to those described below
and may include other markings. The manufacturer marking
indicates information about a manufacturer or a supplier
(glasses shop as a customer) of the spectacle lens. The
manufacturer marking is a customer's brand name engraved in
accordance with a request from the customer. The product
marking indicates information about a product. Some of the

product markings have display designs changed by surface

treatment.
[0024]

The hidden markings MH other than the alignment
reference markings MHh and MHi are formed at a position
(certain position) P9 on the lower side of the alignment
reference marking MHi on the ear side or a position
(certain position) P10 on the upper side of the alignment

reference markxing MHi on the ear side, for example. The

12
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hidden markirgs MH other than the alignment reference
markings MHh and MHi1I may be formed at a position (not
illustrated) on the lower side or on the upper side of the
alignment reference marking MHh on the nose side.

[0025]

The alignment reference markings MHh and MHi are
typically formed by transfer from a mother mold in forming
the semi-finished lens, for example. The semi-finished
lens is a lens only the outer surface of which is completed
as an optical surface out of the outer surface and the
inner surface thereof, for example. The semi~finished lens
is manufactured as the spectacle lens by dgrinding and
polishing the inner surface thereof. The alignment
reference markings MHh and MH1i are formed on the outer
surface (the optical surface 1s almost established in
forming) on which no grinding and polishing are performed
of the semi-finished lens, for example. In this case,
hidden markings MHJ and MHk, which are the hidden markings
other than the alignment reference markings, are typilcally
engraved on the inner surface of the intermediate lens
after the polishing processing. The hidden markings other
than the alignment reference markings are called the
product information markings in the same manner as the
progressive-power lens.

[0026]

The following describes a spectacle lens manufacturing
system according to the embodiment. Fig. 3 1is a block
diagram illustrating a spectacle lens manufacturing system
100 according to the embodiment. The spectacle lens
manufacturing system 100 manufactures the spectacle lens
(circular lens) LA or a spectacle lens (edged lens) LC
{which is illustrated in Fig. 5 later) on which the hidden

markings MH are formed. The manufacturing system described

13
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herein manufactures a progressive-power lens by grinding
and polishing the inner surface of the semi-finished lens.
[0027]

The spectacle lens manufacturing system 100 includes
an order side computer (external input device) 10, a
management server 20, a factory server 30, a hidden marking
design device 40, and a hidden marking forming device 41,
for example. The order side computer 10 is installed on an
orderer side, for example. The factory server 30, the
hidden marking design device 40, and the hidden marking
forming device 41 are installed in a factory 31 (a
contracter side), for example.

[0028]

The order side computer 10, the management server 20,
the factory server 30, and respective terminal computers
and controllers (40, 42, 44, 50, 60, 70, 80, and 90) each
have a computing processing unit such as a central
processing unit (CPU), storage units such as a main storage
unit and an auxiliary storage unit, and a communication
interface that sends and receives electronic information.
The communication interface may be both a wired one and a
wireless one.

[0029]

The order side computer 10 is achieved by a desktop or
notebook personal computer, a tablet mobile terminal, or a
smartphone, for example. The order side computer 10 1is
coupled to the management server 20 via a network NW such
as the Internet. Fig. 3 illustrates an example where the
order side computer 10 is connected to the single network
NW. The connection manner is not limited to this example.
The multiple order side computers 10 may be connected to
the network NW. As the network NW, a communication line

network such as an intranet or a local area network (LAN)

14
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can be used, for example.
[0030]

The order side computer 10 transmits, to the
management server 20 via the network NW, spectacle lens
product-related information, spectacle frame-related
information, wearer's prescription-~related information, and
wearer's fitting-related information.

[0031]

The spectacle lens product-related information
indicates information about a spectacle lens product. For
example, the spectacle lens product-related information
includes information to identify a supply origin and a
commercial product name of the spectacle lens, or
information to identify a refractive index of a row
material of the lens. In the following description, the
spectacle lens product-related information is simply called
"product information".

[0032]

The spectacle frame-related Information indicates
information about a spectacle frame. For example, the
spectacle frame-related information includes information
about a size (boxing size) of the spectacle frame (frame)
and information about a shape of the frame. In the
following description, the spectacle frame-related
information is simply called "frame information".

[0033]

The wearer's prescription-related information
indicates information about a prescription for the wearer.
For example, the wearer's prescription-related information
includes a dioptric power (spherical power or S power), a
cylindrical power (C power), an axis power (an angle of a
cylinder axis), an add power, a prism and the like. The

wearer's prescription information includes information

15
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about each of the right and the left eyes of the wearer.

In the following description, the wearer's prescription-

related information is simply called "prescription
information"”.
[0034]

The wearer's fitting~related information indicates
information about fitting for the wearer. For example, the
wearer's fitting-related information includes information
about an interpupillary distance (PD) of the wearer and
information about an eye position (eye point) of the wearer
in the top-and-bottom direction (upper-lower direction)
with respect to the frame. In the following description,
the wearer's fitting-related information is simply called
"fitting information".

[0035]

To the order side computer 10, a display device 12 and
an input device 13 are coupled. The display device 12
displays a result of calculation by the order side computer
10, a resull of execution of an application stored in the
order side computer 10, information input by the input
device 13, information received by the order side computer
10 via the network NW, and the like. A liquid crystal
display is used as the display device 12, for example. The
input device 13 1is used for inputting the prescription
information about the wearer, the fitting information about
the wearer, and the like, for example. A keyboard and a
mouse are used as the input device 13, for example. A
touch panel formed on the display device 12 may be used as
the input device 13, for example.

[0036]

The management server 20 is coupled to both the order

side computer 10 via the network NW, as described above,

and the factory server 30. To the management server 20,

16
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the product information, the frame information, the
prescription information, and the fitting information are
input from the order side computer 10 via the network, for
example. The management server 20 stores therein settings
such as a registered client, a commercial product, a color,
and a manufacturing range, and information such as the
frame information and the fitting information that have
been transmitted, for example. The management server 20
determines whether it is possible to manufacture the
spectacle lens.

[0037]

The factory server 30 receilves information transmitted
from the management server 20 and produces design
information about the progressive-power lens LA based on
the information, for example. The factory server 30 is
coupled to the respective terminal computers and the
respective controllers, for example. The factory server 30
stores therein design data and design programs of the
spectacle lenses, a process data generation program, and
the like. The factory server 30 provides information
necessary for respective processes in the spectacle lens
manufacturing to the respective terminal computers and the

respective controllers.
[0038]

The hidden marking design device 40 (hereinafter,
abbreviated as the design device 40) can perform setting of
the hidden markings MH by setting the forming positions of
the hidden markings MH to certain positions, calculating at
least one parameter obtained from the product information,
the frame information, the prescription information, and
the fitting information, and changing the forming positions
of the hidden markings MH based on the calculated parameter.

In the following description, the parameters obtained from

17
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the product information, the frame information, the
prescription information, and the fitting information are
called "specific parameters" in some cases.

[0039]

The design device 40 acquires, from the factory server
30, the following information necessary to set the hidden
markings MH added on the inner surface of the intermediate
lens that is used as the material for the progressive-power
lens LA and on which the polishing processing has been
performed, for example. The following information is an
example. The information is not limited to the example.
[0040]

The interpupillary distance (PD) between the left and
the right eyes of the wearer is one of the fitting
information sent from the order side. The interpupillary
distance is simply called the interpupillary distance or
the PD.

[0041]

A distance between the left and the right centers of
the spectacle frame (frame PD or FPD) is one of the frame
information sent from the order side. The distance between
the left and the right centers of the spectacle frame is
calculated from the size (boxing size) of the spectacle
frame sent from the order side, for example. For example,
when the boxing size is represented as "50018", FPD = 50 +
18 = 68. The FPD is sent directly to the factory server 30
or the like from the order side without via the management
server 20 sometimes.

[0042]

A distance (frame eye point height or EP) in the top-
and-bottom direction (upper-lower direction) between the
spectacle frame center and the eye position E (eye point)

of the wearer is one of the fitting information sent from
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the order side. For the progressive-power lens, a distance
eye point FE of the wearer is used as the eye position E of
the wearer. For the single-vision lens, the eye position E
is used.

[0043]

A distance (eye point height or EPD) in the top-and-
bottom direction (upper-lower direction) between the prism
reference point and the distance eye point FE is one of the
product information. The distance in the top-and-bottom
direction (upper-lower direction) between the ©prism
reference point and the distance eye point is a unique
value for each commercial product, for example. When the
commercial product name is identified from the product
information sent from the order side, the wvalue 1is
identified in the information stored in the manufacturer's
computer. The EPD typically has a value of 2 mm, 3 mm, or
4 mm, for example. For the progressive-power lens, the
distance eve point FE of the wearer is used while for the
single-vision lens, the eye position E is used.

[0044]

A horizontal direction threshold is one of the
specific parameters. The horizontal direction threshold is
a value that is preliminarily set and stored in the factory
server 30. The horizontal direction threshold is used for
resetting the forming positions and forming forms of the
hidden markings MH when a parameter calculated from the PD
and the FPD exceeds the threshold. For example, the
parameter calculated from the PD and the FPD is a
difference between the spectacle frame center distance and
the interpupillary distance. The difference between the

spectacle frame center distance and the interpupillary

distance 1s expressed as APD = FPD/2 -~ PD/2, for example.

When the parameter calculated from the PD and the FPD is
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APD = FPD/2 -~ PD/2, the horizontal direction threshold can
be set in a range between 0 mm and 5 mm inclusive, and in a
range between 1 mm and 3 mm inclusive. The setting value
of the horizontal direction threshold can be changed
depending on the type of product or the size or the shape
of the frame. The parameter calculated from the PD and the
FPD is not limited to APD = FPD/2 - PD/2. For example, the
parameter may be a ratio between the PD and the FPD.

{0045]

A perpendicular direction threshold is one of the
specific parameters. The perpendicular direction threshold
is a wvalue that is preliminarily set and stored in the
factory server 30. The perpendicular direction threshold
is used for resetting the forming positions and the forming
formg of the hidden markings MH when a parameter calculated
from the EP and the EPD exceeds the threshold. The
parameter calculated from the EP and the EPD is a
difference (AEP = EP - EPD) between a distance in the
upper-lower direction between the eye point and the
spectacle frame center and a distance in the upper-lower
direction between the eye point and the prism reference
point, for example. When the parameter calculated from the
EP and the EPD is AEP = EP — EPD, the horizontal direction
threshold can be set in a range between 0 mm and 5 mm
inclusive, and in a range between 1 mm and 3 mm inclusive.
The setting wvalues of those thresholds can be changed
depending on the type of product or the size or the shape
of the frame. The parameter calculated from the EP and the
EPD is not limited to AEP = EP -~ EPD. For example, the
parameter may be a ratio between the EP and the EPD.

[0046]

A horizontal direction shift amount is one of the
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specific parameters. The horizontal direction shift amount
is a wvalue that is preliminarily set and stored in the
factory server. The horizontal direction shift amount is
the shift amount of the hidden markings MH in the
horizontal direction when a parameter calculated from the
PD and the FPD exceeds a certain threshold. For example,
when the parameter calculated from the PD and the FPD
exceeds the certain threshold, the positions of the hidden
markings MHc to MHf other than the alignment reference
markings MHa and MHb are horizontally shifted, on the basis
of the horizontal direction shift amount, from the
initially set positions (P3 to P6 illustrated in Fig. 1) in
a direction toward the frame center from the prism
reference point La by the certain amount. The horizontal
direction shift amount can be expressed as |APD| = |[FPD/2 -
PD/2|, for example. The horizontal direction shift amount
is not limited to this particular amount. The horizontal
direction shift amount may be set for each hidden marking
MH individually. For example, the horizontal direction
shift amount of the hidden marking (MHc and/or MHe) on the
nose side of the frame center can be set as |JAPD| + 1 (mm)
while the horizontal direction shift amount of the hidden
marking (MHd and/or MHf) on the ear side of the frame
center can be set as |APD] — 1 (mm). The horizontal

direction shift amount can be set in a range of |APD| £ 5

(mm) and in a range of |APD| * 3 (mm), for example. The
hidden markings (MHc and MHe) on the nose side of the frame
center and the hidden markings (MHd and MHf) on the ear
side of the frame center can be arranged symmetric with
respect to the perpendicular line passing through the frame
center.

[0047]
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A direction of the horizontal direction shift is one
of the specific parameters. The direction of the
horizontal direction shift is determined by comparing APD
with the certain threshold described above, for example.
For example, when the certain threshold is zero, the shift
amount in the horizontal direction is determined by the
following manner. When APD > 0, the shift is from the nose
side to the ear side (left direction in Figs. 4 to 6).
When APD < 0, the shift is from the ear side to the nose
side (right direction in Figs. 4 to 6).

[0048]

A perpendicular direction shift amount is one of the
specific parameters. The perpendicular direction shift
amount is a value that is preliminarily set and stored in
the factory server. The perpendicular direction shift
amount is the shift amount of the shift of the hidden
markings MH in the perpendicular direction when a parameter
calculated from the EP and the EPD exceeds a certain
threshold. For example, when the parameter calculated from
the EP and the EPD exceeds the certain threshold, the
positions of the hidden markings MHc to MHf other than the
alignment reference markings MHa and MHb are shifted in the
perpendicular direction, on the basis of the perpendicular
direction shift amount, from the initially set positions
(P3 to P6 illustrated in Fig. 1) by the certain amount.
The direction of the shift in the perpendicular direction
is the direction toward the frame center from the prism
reference point. The direction is toward the lower side in

Fig. 4. The perpendicular direction shift amount can be
expressed as |AEP| = |EP — EPD|, for example. The
perpendicular direction shift amount is not limited to this

particular amount. The perpendicular direction shift
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amount can be set for each hidden marking individually.
The hidden markings MHe and MHf can be rearranged at the
same positions in the perpendicular direction. The hidden
markings MHc and MHd can also be rearranged at the same
positions in the perpendicular direction.

[0049]

A direction of the perpendicular direction shift is
one of the specific parameters. The direction of the
perpendicular direction shift is determined by comparing
AEP with the certain threshold described above, for example.
For example, when the certain threshold is zero, the shift
amount in the perpendicular direction is determined by the

following manner. When AEP > 0, the shift is in the lower

direction. When AEP < 0, the shift is in the upper
direction.
[0050]

Presence or absence of the alignment reference
markings of the semi-finished lens is one of the product
information. Whether the alignment reference markings MHa
and MHb are already formed on the outer surface of the
semi-finished lens is determined typically depending on the
product. This information is stored in the factory server
30, for example.

[0051]

An alignment reference auxiliary marking forming
condition is one of the specific parameters. The alignment
reference auxiliary marking forming condition is the
condition to form an alignment reference auxiliary marking
(alternate alignment reference marking) in relation to any
of the alignment reference markings that may be missing
(disappear) after the edging processing. The alignment

reference auxiliary marking forming condition is set in the
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factory server 30, for example. For example, when the
parameter calculated from the PD and the FPD exceeds this
threshold, either one of the alignment reference marking
positions 1is reset by the alignment reference auxiliary
marking forming. For example, the parameter is a
difference expressed as FPD — PD. When FPD — PD > 0, at
least one of the forming position and the forming form of
the alignment reference marking MHa on the nose side is
reset. When FPD — PD < 0, at least one of the forming
position and the forming form of the alignment reference
marking MHb on the ear side is reset. For example, when
the forming position of at least one of the alignment
reference markings MHa and MHb is reset, the resetting may
be performed separately from those for the other hidden
markings, such as the reset position is shifted in the
horizontal direction by |APD|. In such resetting, the
alignment reference markings MHa and MHb and the product
information markings MHc to MHf are overlapped in some
cases. In this case, the shift amount (forming position)
of the alignment reference auxiliary marking may be changed.
The change in forming form of the alignment reference
auxiliary marking includes a change in marking design, for
example. When the marking design is changed, the marking
design is not limited to any specific design as long as the
marking design is changed to one different from those of
the alignment reference markings MHEa and MHDb. A design
such as "+", which extends in two directions, can be
employed. Information about the change in marking design
is preliminarily registered in the factory server 30, for
example. In the following description, the alignment
reference auxiliary marking is simply called "auxiliary

marking”. The design device 40 may not include a structure
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that sets the auxiliary marking.
[0052]

When designing the hidden markings MH, the design
device 40 sets the initial forming positions of the hidden
markings MH to the certain positions Pl to P6, for example.

The design device 40, then, calculates a distance (APD) in

the horizontal direction and a distance (AEP) in the
perpendicular direction between the prism reference point

La and the frame center FC. APD is represented by the
expression (APD = FPD/2 — PD/2). AEP is represented by the

expression (AEP = EP — EPD).
[0053]

The design device 40, then, compares |APD| and |AEP]
with the preliminarily set respective corresponding
thresholds to calculate forming positions of the hidden
markings other than the alignment reference markings and
the forming positions of the auxiliary markings of the
alignment reference markings MHa and MHb.

[0054]

The structure of the design device 40 is not limited
to any specific structure. Any structure that can set the
hidden markings MH as described above can be employed. For
example, the design device 40 may be included in the
factory server 30. Fig. 3 illustrates the single design
device 40. The multiple design devices 40 may be used.
[0055]

The hidden marking forming device 41 (hereinafter,
abbreviated as the forming device 41) forms the hidden
markings MH based on the setting set by the design device
40, The forming device 41 forms the hidden markings MH
{(MHa to MHf and the 1like) at the forming positions on the

surface of the in the forming forms that are set by the
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design device 40, for example. For the forming device 41,
a laser processing machine is used that can form the hidden
markings MH Dby irradiating the inner surface of the
spectacle lens (intermediate lens) with laser 1light, for
example. The forming device 41 includes a laser controller
42, a laser head 43, a specimen stage controller 44, and a
specimen stage 45. The laser head controller 42 performs
various types of control on the laser head 43. The laser
head 43 is provided in a movable manner and emits laser
light, for example. The laser head 43 typically employs a
carbon dioxide laser or an excimer laser, for example. The
laser controller 42 controls the laser head 43 such that
laser light is converged near the surface of a lens to be
processed as the focal point of laser light at the set
forming position so as to form the hidden markings MHa to
MHf, for example. The specimen stage controller 44
controls the specimen stage 45, for example. The specimen
stage 45 holds the spectacle lens (intermediate lens), for
examplc. The specimen stage 45 can move the spectacle lens
held thereby in any direction (e.g., in any of the upper,
the lower, the left, and right directions). The specimen
stage 45 moves the spectacle lens held thereby in laser
processing performed by the laser head 43 on the spectacle
lens so as to allow the laser head 43 to process the
spectacle lens. The forming device 41 may employ any
structure that can form the hidden markings MH based on the
setting set by the design device 40.

[0056]

The following describes an example where the hidden
markings MH are set on the progressive-power lens LA. Figs.
4 to 6 are diagrams illustrating examples of setting the
hidden markings MH on the progressive-power lens LA, and

each illustrate a positional relation with a frame region.
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Figs. 4 to 6 have the following common conditions of: the
distance (EPD), which is the product information, between
the eye point and the prism reference point is 2 mm, the
frame PD, which is the frame information, 1is 68 mm, the
interpupillary distance (PD), which is the fitting
information, is 54 mm, and the distance (frame EP) in the
perpendicular direction between the spectacle frame center
and the eye center when the spectacle frame is worn is 4 mm.
In the following description, the progressive-power lens LA
for right eys is described as an example. The same
description can be done on the progressive-power lens LA
for left eye by reading right direction and the left
direction reversed.

{0057)

Fig. 4, which is a comparative example, illustrates a
relation between the forming positions of the hidden
markings MHa to MHf at the certain positions Pl to P6
initially set by the factory server 30 and the frame region.
The hidden markings MHa to MHf are formed at the initially
set certain positions Pl to P6. Normally, according to
such initial setting, a spectacle lens is manufactured via
processes such as the surface treatment of the spectacle
lens, and the edging processing is performed on the
spectacle lens by the factory, a glasses shop, or the like.
On the progressive-power lens LA illustrated in Fig. 4, the
hidden markings MHd and MHf on the ear side on the
spectacle lerns after the edging processing are formed
relatively near the center of a frame. If the processing
is performed based on the initial setting, the hidden
markings MHc and MHe on the nose side are partially lost.
[0058]

Fig. 5, which 1s a practical example, illustrates the

spectacle lens (circular lens) LA before the edging
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processing and the spectacle lens (edged lens) LC after the
edging processing. All of the product information, the
frame information, and the frame information illustrated in
Fig. 5 are the same as those illustrated in Fig. 4. Fig. 5
illustrates a relation between the forming positions of the
hidden markings and the frame region after the hidden
markings are rearranged by applying the embodiment. In the
spectacle lens (circular lens) LA and the spectacle lens
(edged lens) LC that are illustrated in Fig. 5, the
parameter calculated from at least the interpupillary
distance of the wearer and the spectacle frame center
distance exceeds the certain value, and the respective
hidden markings MHP other than the alignment reference
markings MHa and MHb are arranged at an identical distance
or a substantially identical distance from a spectacle
frame center FCP. In the example illustrated in Fig. 5,
the threshold of |APD|, the threshold of JAEP|, the shift
amount in the horizontal direction, and the shift amount in
the perpendicular direction are preliminarily set to 3 mm,

1 mm, |APD| mm, and |AEP| mm, respectively. In this case,

APD = 68 x 1/2 — 54 x 1/2 = 7 mm and AEP = 4 — 2 = 2 mm.
The product information markings MHP (MHc to MHf) are, thus,
reset to be shifted near the ear side in the horizontal
direction by 7 mm and on the lower side in the
perpendicular direction by 2 mm. As a result, the forming
positions of the respective product information markings
MHP are changed to positions P3A to P6A, respectively. The
initially set position of the alignment reference marking
MHb is not changed. However, APD > 0 and |JAPD| exceeds the
threshold. The alignment reference marking MHa on the nose
side 1s, thus, set at the position shifted in the

horizontal direction by |APD| mm with a design "+" serving
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as the auxiliary marking MHN. In the spectacle lens (circular
lens) LA and the spectacle lens (edged lens) LC, the rearranged
product information markings MHP (MHc to MHe) are arranged
around the frame center FCP with balance and the marking on the
nose side is prevented from being partially lost, except for the
alignment reference marking MHb at the initially set position.
[0059]

Fig. 6, which is another practical example, illustrates the
spectacle lens (circular lens) LA and the spectacle lens (edged
lens) LC according to the embodiment. In the example illustrated
in Fig. 6, all of the product information, the frame information,
and the fitting information are the same as those illustrated in
Figs. 4 and 5. Both of the thresholds of APD and AEP are set to
3 mm. In the example illustrated in Fig. 6, the shift amount in
the horizontal direction is preliminarily set to JAPD| mm while
the shift amount in the perpendicular direction is set to |AEP| mm
in the same manner as Fig. 5. In this example, the rearranged
hidden markings are arranged with balance around the point that
is near the frame center FCP and on the upper side of the frame
center FCP by 2 mm. In the spectacle lens (circular lens) LA
and the spectacle lens (edged lens) LC that are illustrated
in Fig. 6, the parameter calculated from at least the
interpupillary distance of the wearer and the spectacle frame
center distance exceeds the certain value, and the respective
hidden markings MHP other than the alignment reference markings
MHa and MHb are arranged around the point near the spectacle
trame center FCP at an identical or substantially identical
distance from the point. The point near the frame center

FCP means the point that is within a distance
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of 5 mm from the frame center FCP.
[0060]

The following describes a manufacturing method of the
spectacle lens according to the embodiment on the basis of
operation of the spectacle lens manufacturing system 100.
Fig. 7 is a flowchart illustrating an example of the
manufacturing method of the spectacle lens according to the
embodiment. Figs. 8 and 9 are flowcharts illustrating an
example of the processing at step S5 in Fig. 7. Fig. 11 is
a diagram explaining the laser processing. The
manufacturing method of the spectacle lens is described
with reference to Figs. 3, 9, and 10 as appropriate. The
manufacturing method of the spectacle lens described below
is an example, and is not limited to the example described
below.

[0061]

First, an orderer operates the input device 13 of the
order side computer 10 illustrated in Fig. 3 to input
necessary various types of information such as the product
information, the frame information, the prescription
information, and the fitting information to the order side
computer 10, for example. The orderer, then, instructs the
order side computer 10 to transmit the various types of
information to the management server 20. In accordance
with the instruction, the order side computer 10 transmits
the various types of information to the management server
20 from the communication interface via the network NW.
[0062]

After the order side computer 10 transmits the various
types of information, the management server 20 receives the
information wvia the network NW. The management server 20
determines whether manufacturing is possible on the basis

of the setting such as the registered client, the
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commercial product, the color, and the manufacturing range,
and the product information and the fitting information
that have been transmitted. When it is determined that
manufacturing is possible, the management server 20 replies
a delivery date, and an order number to the order side,
stores therein order information, and transmits the order
information to the factory server 30.

[0063]

At step 81 illustrated in Fig. 7, the factory server
30 stores therein the obtained received information and
selects a semi-finished lens to be used based on the
product informaticon and the prescription information. The
factory server 30 calculates surface shape data of the
inner surface formed by polishing in curve generation
processing (hereinafter abbreviated as the CG processing),
and sends data necessary for respective processes to
dedicated terminal computers of the respective processes.
[0064]

At step S2, blocking is performed on the semi-finished
lens selected at step S1 necessary for the CG processing on
the inner surface. Figs. 10(A) and 10(B) are diagrams
illustrating blocking. Fig. 10(A) is a top view while Fig.
10(B) is a side wview. As illustrated in Fig. 10(B),
blocking is a process in which a lens holder called a yatoi
Y is bonded to a semi-finished lens SL. 1In the blocking, a
protective film is preliminarily closely stuck to the outer
surface (convex surface) finished as an optical surface of
the semi-finished lens SL, and the yatoi Y and the semi-
finished lens SL are bonded by a dedicated device (not
illustrated) from above the protective film with a bond BA.
For the bond BA, a low melting point alloy called an alloy
is typically used.

[0065]
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The semi-finished lens SIL bonded to the yatoi Y as
described above is attached to a CG processing machine 61
at step 83 in Fig. 7, by which the inner surface (concave
surface) of the semi-finished lens SL is processed into the
calculated surface shape by cutting processing. At step 5S4,
the inner surface (concave surface) 1is polished by a
polishing machine 71 to be finished in a desired surface
shape. The intermediate lens after the ©polishing
processing at step S4 is subjected to marking.

[0066]

In marking at step 85, the hidden markings are formed
on the intermediate lens. The following describes the
processing at step S5 with reference to Figs. 8 and 9. At
step 821 illustrated in Fig. 8, the design device 40
acquires information necessary for the hidden marking
forming processing. For example, design device 40 acquires
information about whether the alignment reference markings
need to be formed, the threshold of APD, the shift amounts
in the horizontal direction of the hidden markings, the
threshold of AEP, and the shift amounts in the
perpendicular direction of the hidden markings.

[0067]

As for whether the alignment reference markings need
to be formed, the design device 40 determines "unnecessary"
for the product in which the markings are already formed on
the outer surface (convex surface) of the semi-finished
lens by transferring from the mother mold while determines
"necessary" for the other case. The design device 40
selects, for each product, for each size of the frame, or
the like, the preliminarily registered conditions of the

threshold of APD, shift amounts in the horizontal direction

of the hidden markings, the threshold of AEP, and the shift
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amounts 1in the perpendicular direction of the hidden
markings.
[0068]

At step 522, the design device 40 preliminarily sets
the forming positions of the hidden markings MHa to MHf to
the certain positions on the intermediate lens after the
completion of the polishing processing at step S4. For
example, the design device 40 sets the forming positions of
the alignment reference markings MHa and MHb to the certain
positions Pl and P2 illustrated in Fig. 4. The design
device 40 sets the forming positions of the product
information markings MHP to the positions P3 to P6
illustrated in Fig. 4.

[0069]

At step 8523, the design device 40 acquires hidden
markings resetting conditions. For example, receiving the
notification from the factory server 30, the design device
40 reads information about the interpupillary distance (PD),
the frame center distance (FPD), the distance (EP) in the
top-and-bottom direction (upper-lower direction) between
the frame center and the wearer's eye position (eye point),
and the eye point height (EPD) that are stored in the
factory server 30. This operation causes the various types
of information stored in the factory server 30 to be
transmitted to the design device 40. The information is
stored in a storage device (not illustrated) of the design
device 40.

[0070]

At step 824, the design device 40 calculates the

parameter calculated from the interpupillary distance and

the spectacle frame center distance. For example, the

design device 40 calculates the distance (APD) in the

horizontal direction between the prism reference point La
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and the frame center FC. For example, APD is calculated by
the equation (APD = ¥FPD/2 — PD/2).
[0071]

At step S$25, the design device 40 determines whether
|APD] exceeds the preliminarily determined horizontal
direction threshold. The horizontal direction threshold
can be set in a range from 0 to 5 mm, and can also be set
in a range from 1 to 3 mm. The setting value of the
horizontal direction threshold is changed depending on the
type of product or the size or shape of the frame in some
cases.

[0072]

If it is  determined that |APD| exceeds  the
preliminarily set threshold (Yes at step S25), at step 526,
the design device 40 determines the reset horizontal
positions o©of the hidden markings 1in the horizontal
direction (X direction). For example, the design device 40
determines the reset horizontal positions of the product
information markings MHP to the positions that are shifted
from the initially set positions (P3 to P7) in the
horizontal direction (X direction) by a preliminarily set
shift amount. The shift amount in the horizontal direction

can be set in a range oflAPD|i 5 (mm), and can alsc be set
in a range of |APD| £ 3 (mm).
[0073]

If it is determined that |APD| is in the preliminarily
set threshold (No at step S25), at step S27, the design
device 40 performs setting such that the positions of the
hidden markings in the horizontal direction (X direction)
are not shifted.

[0074]
At step S28, the design device 40 calculates the
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distance (AEP) in the perpendicular direction between the prism
reference point La and the frame center FC. For example, AEP
is calculated as AEP = EP — EPD

[0075]

At step S29, the design device 40 determines whether |AEP
exceeds the preliminarily determined perpendicular direction
threshold. The perpendicular direction threshold can be set in
range from 0 to 5 mm, and also be set in a range from 1 to 3 mm.
The setting value of the perpendicular direction threshold is
changed depending on the type of product or the size or shape
of the frame in some cases.

[0076]

If it is determined that |AEP| exceeds the preliminarily
set threshold (Yes at step $29), at step S30, the design device
40 determines the reset positions of the hidden markings MH in
the perpendicular direction. For example, the design device 40
determines that the forming ©positions of the product
information markings MHP are shifted from the initially set
positions (P3 to P6) in the perpendicular direction
(Y direction) by a preliminarily set shift amount. The shift
amount is set to |JAEP}|, for example.

[0077]

If it is determined that |AEP| is in the preliminarily set
threshold (No at step $S29), at step S$31, the design device 40
determines that the positions of the hidden markings in the
perpendicular direction (Y direction) are not shifted.

[0078]

At step 832, the design device 40 determines whether

the alignment reference markings need to be formed. For

example, when the alignment reference markings are engraved
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on the outer surface (convex surface), the design device 40
determines that the forming of the alignment reference markings
is unnecessary. In contrast, when no alignment reference
markings are formed, the design device 40 determines that the
forming of the alignment reference markings is necessary.

[0079]

If it 1is determined that the forming the alignment
reference markings is necessary (Yes at step $532), at step $33,
the design device 40 determines the forming positions of the
alignment reference markings to be the initially set certain
positions.

[0080]

If it 1is determined that the forming the alignment
reference markings is unnecessary (No at step S32), at step S34,
the design device 40 performs setting such that the alignment
reference markings are not formed.

[0081]

At step S35 illustrated in Fig. 9, the design device 40
determines whether the auxiliary marking needs to be formed.
Whether the auxiliary marking needs to be formed is
preliminarily determined for each product or in accordance with
the size of the frame in some cases or determined in accordance
with the customer's demand in some cases. Such information is
input (stored) in the factory server 30, for example. The
design device 40 determines whether the auxiliary marking needs
to be formed based on the information.

[0082]

If it is determined that the forming the auxiliary marking
is unnecessary (No at step S35), at step S41, the design device
40 performs setting such that the auxiliary marking is not

formed.
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[0083]
If it is determined that the forming the auxiliary
marking is necessary (Yes at step S835), at step 536, the

design device 40 determines whether APD is equal to or

larger than zero (APD 2 0) or smaller than zero (APD < 0).
[0084]

If it is determined that APD is egual to or larger
than zero (Yes at step 836), at step 837, the design device
40 sets the forming position of the auxiliary marking on
the nose side. For example, the forming position of
auxiliary marking on the nose side is determined to be the
position shifted in the direction toward the frame center

from the alignment reference marking on the nose side in

the horizontal direction (-X direction) by a preliminarily
set shift amount. For example, the shift amount can be set
in a range of |APD] £ 5 (mm), and can also be set in a range
|[APD| £ 3 (mm) .

[0085]

If it is determined that APD is smaller than zero (No
at step 836), at step 8538, the design device 40 sets the
forming position of the auxiliary marking on the ear side.
For example, the design device 40 sets the forming position
of the auxiliary marking on the ear side. For example, the
forming position of the auxiliary marking on the ear side
is determined to be the position shifted in the direction
toward the frame center from the alignment reference
marking on the ear side in the horizontal direction (+X
direction) by a preliminarily set shift amount. For

example, the shift amount can be set in a range of |APD| £+ 5

(mm), and can also be set in a range |APD| £ 3 (mm).
[0086]
At step 539, the design device 40 determines whether
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|APD| exceeds the preliminarily set horizontal direction
threshold. The horizontal direction threshold can be set
in a range from 0 to 5 mm, and can also be set in a range
from 1 to 3 mm. The setting value of the horizontal
direction threshold is changed depending on the type of
product or the size or shape of the frame in some cases.
The horizontal direction threshold at step S39 and the
horizontal direction threshold at step 825 are typically
set to be equal to each other, but may be set to different
thresholds.

[0087]

If it is determined  that |APD| exceeds the
preliminarily set threshold (Yes at step S$39), at step 540,
the design device 40 temporarily determines the forming
position of the auxiliary marking to be the position
described above.

focosgs]

If it is determined that |APD| does not exceed the
preliminarily set threshold (No at step S$39), at step 541,
the design device 40 performs setting such that the
auxiliary marking is not formed.

[0089]

At step S42, the design device 40 determines whether
the reset forming position of the auxiliary marking and the
already reset forming positions of the product information
markings MHP overlap with each other.

{0090}

If it is determined that the reset forming position of
the auxiliary marking and the already reset forming
positions of the product information markings MHP overlap
with each other (Yes at step S42), at step 843, the design

device 40 changes again (corrects) the reset forming
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pesition of the auxiliary marking in the horizontal
direction. For example, the design device 40 performs
correction such that the reset forming position of the
auxiliary marking in the horizontal direction is shifted in
the horizontal direction by about 2 to 3 mm.

[0091]

If it is determined that the reset forming position of
the auxiliary marking and the already reset forming
positions of the product information markings MHP do not
overlap with each other {(No at step 542), at step S44, the
design device 40 sets the forming position of the auxiliary
marking to the temporarily determined position set at step
S40.

[0092]

At step 545, the design device 40 determines the
forming positions and the forming forms of all of the
hidden markings.

[0093]

At step 8S46, the forming device 41 forms the hidden
markings MH and the auxiliary marking MHN at the forming
positions in the forming forms that are determined by the
design device 40. The forming device 41 forms the hidden
markings MHa to MHf and the auxiliary marking MHN as
illustrated in Fig. 5, for example. As a result, the
spectacle lens (circular 1lens) LA before the edging
processing according to the embodiment, which are
illustrated in Figs. 5 and 6, can be obtained.

[0094]

Fig. 11 is a diagram explaining the laser processing.
As illustrated in Fig. 11, the forming device 41 irradiates
the intermediate lens LD after the completion of the
polishing processing with laser light from the laser head

43 (refer to Fig. 3) while relatively moving the laser head
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43 and the intermediate lens LD, thereby forming the hidden
markings MHa to MHf and the auxiliary marking MHN on the
surface of the intermediate lens LD. The relative movement
between the laser head 43 (refer to Fig. 3) and the
intermediate lens LD in the X and the Y directions is
controlled based on the forming positions of the hidden
markings and the auxiliary marking and design data of the
respective markings. The movement in the Z direction is
controlled by the calculated shape data of the inner
surface of the intermediate lens.

[0095]

Referring back to Fig. 7, at step S$6, the intermediate
lens is dyed if the intermediate lens is ordered to be dyed.
If the intermediate lens is not ordered to be dyed, the
processing skips step S6 and proceeds to step S7.

[0096]

At step S7, the surface treatment is performed on the
intermediate lens. At step 87, various thin films such as
a hard coating film and an antireflection coating film are
formed on the intermediate lens, for example.

[0097)

At step S8, the layout markings are formed. For
example, a layout marking forming device 81 (refer to Fig.
3) forms the layout markings ML on the surface of the
spectacle lens (circular lens) LA. The layout marking
forming device 81 prints the various layout markings ML at
positions with reference to the alignment reference
markings MHa and MHb formed on the spectacle lens (circular
lens) LA,

[0098]

At step S9, an edging processing machine 91 (refer to

Fig. 3) performs the edging processing. At step 89, the

edging processing is performed on the spectacle lens LA
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ordered to be subjected to the edging processing. As a
result, the spectacle lens (edged lens) LC, which 1is
illustrated in Fig. 5, corresponding to the shape of the
spectacle frame is manufactured. If the spectacle lens LA
is not ordered to be subjected to the edging processing,
the spectacle lens LA i1s subjected to shipping inspection
at step S10.

[0099]

The layout markings of the spectacle lens (edged lens)
LC, which is ordered to be subjected to the edging
processing and has been edged, are removed. The resulting
lens 1is subjected to final shipping inspection (810) at
step S10 and thereafter shipped at step S11. The spectacle
lens that is not ordered to be subjected tc the edging
processing is subjected to the final shipping inspection
after the layout markings ML are printed. The spectacle
lens is shipped as the spectacle lens (circular Ilens) LA
that has a circular shape and on which the layout markings
have been printed.

[0100]

As described above, the manufacturing method of the
spectacle lens and the spectacle lens manufacturing system
100 according to the embodiment arrange the hidden markings
on the spectacle lens inside the spectacle frame with
balance and can markedly reduce the possibility of the
hidden markings being partially lost or missing. In the
spectacle lens and the intermediate lens in the embodiment,
the hidden markings are arranged on the spectacle lens
inside the spectacle frame with balance and the possibility
of the hidden markings being partially lost or missing is
markedly reduced.

[0101]

The technical scope of the invention is not limited to

41



85085301

the embodiment or the modification examples. For example, one
or more of requirements described in the embodiment or the
modification examples are omitted sometimes. The requirements
described in the embodiment or the modification examples can be
combined as appropriate.

[0102]

For example, the intermediate lens after grinding and
polishing is processed into an elliptical shape or other shapes
in the grinding process for the purpose of providing a thinner
lens in some cases. The spectacle lens (circular lens) before
the edging processing, thus, may be not limited to having a
circular shape, and may have an elliptical shape or other
shapes.

[0103]

In the embodiment, an example 1is described where the
design device 40 calculates a plurality of parameters obtained
from the product information, the frame information, the
prescription information, and the fitting information, and sets
the hidden markings MH by performing at least one of the change
in forming positions of the hidden markings MH and the change
in forming forms of the hidden markings. The parameter may be
a single parameter, for example. For example, the parameter
may be a single parameter (e.g., APD = FPD/2 — PD/2 or a ratio
between the PD and the FPD) calculated from the interpupillary
distance PD of the wearer and the spectacle frame center

distance FPD. For another example, the parameter may be a

single parameter (e.g., AEP = EP - EPD or a ratio between the

EP and the EPD) calculated from the eye point E of the wearer,
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the spectacle frame center, and the prism reference point
La.
[0104]

An example is described where the design device 40
calculates the parameter obtained from the product
information, the frame information, the ©prescription
information, and the fitting information. The design
device 40 may calculate at least the one parameter from the
product information, the frame information, and fitting
information, for example. For example, the design device
40 may calculate a single parameter calculated from the eye
point E of the wearer, the spectacle frame center, and the
prism reference point La based on the prism reference point
La serving as the product information, the eye position
(aye point) E of the wearer serving as the fitting
information, and the information about the spectacle frame
center serving as the frame information.

[0105]
For example, the design device 40 may calculate at

last the one parameter obtained from the frame information

and the fitting information. For example, the design
device 40 may calculate a single parameter (e.g., APD =
FPD/2 - PD/2 or a ratio between the PD and the FPD)

calculated from the interpupillary distance PD serving as
the fitting information and the spectacle frame center

distance FPD serving as the spectacle frame information.

Description of Reference Signs

[0106]
40 hidden marking design device (design device)
41 hidden marking forming device (forming device)
100 spectacle lens manufacturing system

MH, MHa, MHb, MHc, MHd, MHe, MHf, MHg, MHh, MHi, MHP,
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MHN hidden marking

MHa, MHb, MHh, MHi alignment reference marking
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CLATIMS:

1. A manufacturing method of a spectacle lens provided with
a hidden marking, the manufacturing method comprising:
setting a forming position of the hidden marking to a
certain position;
changing the forming position of the hidden marking based
on at least one parameter selected from a parameter calculated from
an interpupillary distance of a wearer and a spectacle frame center
distance and a parameter calculated from an eye point of the wearer,
a spectacle frame center, and a prism reference point; and
forming the hidden marking at the forming position that has

been changed.

2. The manufacturing method of a spectacle lens according to
claim 1, wherein the hidden marking includes at least one of an
alignment reference marking set to a certain position with
reference to a prism reference point of the spectacle lens, an add
power marking indicating information about an add power of the
spectacle lens, a refractive index marking indicating information
about a refractive index of the spectacle lens, a corridor 1length
marking indicating information about a corridor length of the
spectacle lens, a surface treatment marking indicating information
about surface treatment of the spectacle lens, a manufacturer
marking indicating information about a manufacturer of the
spectacle lens, and an inset amount marking indicating information
about a shift amount of a near dioptric power measuring position of

the spectacle lens.

3. The manufacturing method of a spectacle lens according to

claim 1 or 2, wherein the parameter is a difference between the
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spectacle frame center distance and the interpupillary distance.

4, The manufacturing method of a spectacle lens according to
claim 1 or 2, wherein the parameter is a difference between a
distance in an upper-lower direction between the eye point and the
spectacle frame center and a distance in the upper-lower direction

between the eye point and the prism reference point.

5. The manufacturing method of a spectacle lens according to
any one of claims 1 to 4, wherein the changing the forming position
of the hidden marking includes changing the forming position of the
hidden marking to a position that is shifted on an ear side or a

nose side in a horizontal direction by a certain distance.

6. The manufacturing method of a spectacle lens according to
any one of claims 1 to 5, wherein the changing the forming position
of the hidden marking includes changing the forming position of the
hidden marking to a position that is shifted on an upper side or a

lower side in an upper-lower direction by a certain distance.

7. The manufacturing method of a spectacle lens according to
claim 2, wherein the changing the forming position of the hidden
marking includes changing forming positions of a pluraliity of
hidden markings other than the alignment reference marking to
positions that are shifted in an identical direction by an

identical distance.

8. The manufacturing method of a spectacle lens according to
claim 7, wherein the changing the forming position of the hidden
marking includes forming an alignment reference auxiliary marking

at a position that is shifted from the forming position of the
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alignment reference marking toward an ear side or a nose side in a

horizontal direction by a certain distance.

9. The manufacturing method of a spectacle lens according to
any one of claims 1 to 8, wherein changing a forming form of the

hidden marking includes changing a design of the hidden marking.

10. The manufacturing method of a spectacle lens according to
claim 8, wherein,
when forming the alignment reference auxiliary marking in
a case where the alignment reference auxiliary marking is capable
of being formed without changing a reset position of the alignment
reference marking, the alignment reference auxiliary marking 1is
formed in a changed forming form at the reset position, and
in a case where the alignment reference auxiliary marking
is incapable of being formed without changing the reset position of
the alignment reference marking, the reset position 1is changed
again and the alignment reference auxiliary marking is formed in a

changed forming form at the changed reset position.

11. A spectacle lens manufacturing system for manufacturing a
spectacle lens provided with a hidden marking, the spectacle lens
manufacturing system comprising:

a design device that is capable of setting for forming
the hidden marking by setting a forming position of the hidden
marking to a certain position, calculating at least one parameter
selected from a parameter calculated from an interpupillary
distance of a wearer and a spectacle frame center distance and a
parameter calculated from an eye point of the wearer, a spectacle
frame center, and a prism reference point, and changing the forming

position of the hidden marking based on the calculated parameter;
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and
a hidden marking forming device that forms the hidden

marking at the forming position that has been changed.

12. The spectacle 1lens manufacturing system according to
claim 11, wherein information about a prescription for the wearer
and fitting-related information that indicates information about
fitting for the wearer are capable of being input to the design

device via a network.

13. A spectacle lens, comprising:

an alignment reference marking at a certain position relative
to a prism reference point of the spectacle lens; and

a plurality of hidden markings, other than the alignment
reference marking, arranged around a point near the spectacle frame
center based on a parameter calculated from at 1least an
interpupillary distance of a wearer and a spectacle frame center

distance.

1i4. The spectacle 1lens according to claim 13, wherein a
parameter that is calculated from a distance in an upper-lower
direction between an eye point of the wearer and the spectacle
frame center and a distance in the upper-lower direction between

the eye point and the prism reference point exceeds a certain value.
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FIG. 1
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ML (MLa~MLe) : LAYOUT MARKING
MH (MHa~MHf) : HIDDEN MARKING

MHa, MHb : ALIGNMENT REFERENCE MARKING
MHP (MHc~MHf) : PRODUCT INFORMATION MARKING
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FIG. 2

ML (MLa, MLe, ML) : LAYOUT MARKING
MH (MHh~MHK) ~ : HIDDEN MARKING
MHh, MHi @ ALIGNMENT REFERENCE MARKING
MHP (MHj, MHK) : PRODUCT INFORMATION MARKING
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