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Description
TECHNICAL FIELD

[0001] The present disclosure relates to an adhesive
tape sticking system that sticks an adhesive tape on a
cup serving as a processing jig for an eyeglasses lens,
and an eyeglasses lens processing system including the
adhesive tape sticking system.

BACKGROUND ART

[0002] Various techniques have been proposed for
processing a peripheral edge of an eyeglasses lens. For
example, JP2021-058947A discloses a technique in
which arobotarm, alens meter, a cup attachment device
(blocker), and an eyeglasses lens processing device are
provided, and the robot arm is controlled to move an eye-
glasses lens between a plurality of eyeglasses manufac-
turing devices.

[0003] Incidentally, in a case where a cup serving as
a processing jig for an eyeglasses lens is attached to a
refractive surface of the eyeglasses lens by a cup attach-
ment device, it is necessary to perform a step of sticking
an adhesive tape (leap tape) on a fixing surface of the
cup. A system disclosed in JP2021-058947A does not
disclose a step of sticking the adhesive tape to the cup,
and in general, the step of sticking the adhesive tape to
the cup is manually performed by an operator.

SUMMARY OF INVENTION

[0004] A technical object of the present disclosure is
to provide an adhesive tape sticking system which can
automatically stick an adhesive tape to a cup, and an
eyeglasses lens processing system including the adhe-
sive tape sticking system.

(1) An adhesive tape sticking system that sticks an
adhesive tape, which is used for fixing a cup serving
as a processing jig of an eyeglasses lens to a refrac-
tive surface of the eyeglasses lens, on a fixing sur-
face of the cup, the adhesive tape sticking system
including:

a substrate movement unit that moves a sub-
strate on which the adhesive tape is adhered to
be disposed;

a first movement unit that moves a first holding
unit configured to hold the cup;

a second movement unit that moves a second
holding unit configured to hold the cup; and

a control device configured to:

control the substrate movement unit to
move the adhesive tape to a first position
by moving the substrate in a predetermined
feeding direction;
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control the first movement unit to cause the
firstholding unit to hold the cup, and to apply
the cup onto the adhesive tape by moving
the first holding unit in a state where the cup
is held by the first holding unit after the ad-
hesive tape is moved to the first position;
control the second movement unit, after the
cup is applied onto the adhesive tape, to
cause the second holding unit to hold the
cup adhering to the adhesive tape; and
control at least one of the substrate move-
ment unit and the second movement unit,
after the cup is held by the second holding
unit, to separate the adhesive tape stuck on
the cup from the substrate by changing a
positional relationship betweenthe cup held
by the second holding unit and the sub-
strate.

(2) The adhesive tape sticking system according to
the above-described (1),

in which the control device is configured to control
both the substrate movement unit and the second
movement unit when the adhesive tape is separated
from the substrate.

(3) The adhesive tape sticking system according to
the above-described (1) or (2),

inwhich the substrate movement unitincludes a sub-
strate guide means that guides a movement of the
substrate in a direction away from a plane on which
the adhesive tape is disposed.

(4) The adhesive tape sticking system according to
the above-described (3),

in which the control device is configured to:

control the substrate movement unit, after the
cup is held by the second holding unit, to move
the substrate in the direction away from the
plane by the substrate guide means; and
control the second movement unit in synchroni-
zation with the movement of the substrate to
separate the adhesive tape stuck on the cup
from the substrate by moving the second holding
unit in a direction along the plane.

(5) The adhesive tape sticking system according to
any one of the above-described (1) to (4), further
including:

a cup attachment device that has a blocking arm
for holding the cup, and attaches the cup to the
eyeglasses lens, the cup attachment device at-
taching the cup to the refractive surface of the
eyeglasses lens via the adhesive tape by mov-
ing the blocking arm toward the eyeglasses lens
placed at a predetermined position,

in which the blocking arm is used as the second
holding unit.
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(6) The adhesive tape sticking system according to
any one of the above-described (1) to (4),

in which the second holding unit is shared to be used
as the first holding unit, and the second movement
unit is shared to be used as the first movement unit.
(7) The adhesive tape sticking system according to
any one of the above-described (1) to (6),

in which the first movement unit has a robot arm
including an arm portion having a plurality of joint
portions and a holding portion provided at the
arm portion to hold and release an object, the
robot arm moving the object held by the holding
portion by rotating the arm portion via the joint
portions, and

the holding portion is used as the first holding
unit.

(8) The adhesive tape sticking system according to
any one of the above-described (1) to (4), further
including:

acup attachment device that has a blocking arm
for holding the cup, and attaches the cup to the
eyeglasses lens, the cup attachment device at-
taching the cup to the refractive surface of the
eyeglasses lens via the adhesive tape by mov-
ing the blocking arm toward the eyeglasses lens
placed at a predetermined position,

in which the first movement unit is shared to be
used as the second movement unit, and has a
robot arm including an arm portion having a plu-
rality of joint portions and a holding portion pro-
vided at the arm portion to hold and release an
object, the robot arm moving the object held by
the holding portion by rotating the arm portion
via the joint portions,

the holding portion is used as the first holding
unit and the second holding unit, and

the control device is configured to control the
robot arm to mount the cup adhering to the ad-
hesive tape on a cup holding portion of the block-
ing arm.

(9) An eyeglasses lens processing system that in-
cludes the adhesive tape sticking system according
to any one of the above-described (1) to (4) and proc-
esses a peripheral edge of an eyeglasses lens, the
eyeglasses lens processing system including:

an eyeglasses lens processing device that caus-
es a processing tool to process the peripheral
edge of the eyeglasses lens held by a lens hold-
ing shaft;

acup attachment device that has a blocking arm
for holding the cup and a movement means for
changing a relatively positional relationship be-
tween the cup held by the blocking arm and the
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eyeglasses lens supported by a lens support
mechanism, the cup attachment device attach-
ing the cup to the refractive surface of the eye-
glasses lens via the adhesive tape by moving
the blocking arm toward the eyeglasses lens
placed at a predetermined position; and

a robot arm that includes an arm portion having
a plurality of joint portions and a holding portion
provided at the arm portion to hold and release
an object, the robot arm moving the object held
by the holding portion by rotating the arm portion
via the joint portions,

in which the holding portion of the robot arm is
used as the first holding unit, and the robot arm
is used as the first movement unit,

the blocking arm of the cup attachment device
is used as the second holding unit, and the
movement means is used as the second move-
ment unit,

the control device is configured to:

control the robot arm to transport the eye-
glasses lens placed at a predetermined po-
sition and to dispose the eyeglasses lens at
a predetermined lens placement position of
the cup attachment device;

control the robot arm to cause the holding
portion to hold the cup placed at a prede-
termined position, and to apply the cup onto
the adhesive tape moved to the first posi-
tion;

control the movement means, after the ad-
hesive tape stuck on the cup held by the
blocking arm is separated from the sub-
strate, to attach the cup to the refractive sur-
face of the eyeglasses lens placed at a pre-
determined position via the adhesive tape
by moving the blocking arm;

control the robot arm, after the cup is at-
tached to the refractive surface of the eye-
glasses lens, to cause the holding portion
to hold and take out the eyeglasses lens
together with the cup held by the blocking
arm, and to attach the eyeglasses lens to
the lens holding shaft of the eyeglasseslens
processing device; and

control the robot arm, after the eyeglasses
lens is completely processed by the eye-
glasses lens processing device, to cause
the holding portion to hold and take out the
eyeglasses lens held by the lens holding
shaft, and to move the processed eyeglass-
es lens to a predetermined position.

BRIEF DESCRIPTION OF DRAWINGS

[0005]



5 EP 4 282 584 A1 6

FIG. 1is a view illustrating an adhesive tape sticking
system and an eyeglasses lens processing system
according to an embodiment.

FIG. 2is a view for describing a cup and an adhesive
tape.

FIG. 3 is a view for describing a schematic configu-
ration of an eyeglasses lens processing device.
FIG. 4 is a view for describing an example of a robot
arm.

FIG. 5 is a schematic configuration diagram of a cup
attachment device.

FIG. 6 is a view for describing a schematic configu-
ration of an adhesive tape supply device.

FIG. 7 is a view illustrating an example in which a
plurality of adhesive tapes are adhered to be dis-
posed on a lower mount.

FIG. 8 is a view illustrating a control device of the
whole eyeglasses lens processing system.

FIG. 9A is a view for showing an operation for ap-
plying the cup onto the adhesive tape.

FIG. 9B is a view for showing an operation for sep-
arating the adhesive tape stuck on the cup from the
lower mount.

DESCRIPTION OF EMBODIMENTS

[0006] Hereinafter, one typical embodiment will be de-
scribed with reference to the drawings. ltems classified
with < > below can be used independently or in conjunc-
tion with each other.

[Overview]
<Adhesive Tape Sticking System>

[0007] For example, in an adhesive tape sticking sys-
tem (for example, an adhesive tape sticking system 1),
an adhesive tape (for example, an adhesive tape TA)
used for fixing a cup (for example, a cup CU) serving as
a processing jig for an eyeglasses lens to a refractive
surface of the eyeglasses lens is stuck on a fixing surface
of the cup. For example, the adhesive tape sticking sys-
tem includes a substrate movement unit (for example,
an adhesive tape supply device 300), a first movement
unit (for example, a robot arm 100), a second movement
unit (for example, a movement unit 230 of a cup attach-
ment device 200), and a control device (for example, a
control device 600). For example, the adhesive tape
sticking system includes a cup attachment device (for
example, the cup attachment device 200) for attaching
the cup to the eyeglasses lens.

<Cup Attachment Device>

[0008] For example, the cup attachment device has a
blocking arm (for example, a blocking arm 232) for hold-
ing the cup. For example, the cup attachment device at-
taches the cup to the refractive surface of the eyeglasses
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lens via the adhesive tape by moving the blocking arm
toward the eyeglasses lens placed at a predetermined
position. For example, the cup attachment device in-
cludes movement means (for example, a movement unit
230) for changing a relatively positional relationship be-
tween the cup held by the blocking arm and the eyeglass-
es lens supported by a lens support mechanism. For ex-
ample, the cup attachment device may include lens in-
formation acquisition means (for example, the lens infor-
mation acquisition unit 240) for obtaining information on
the eyeglasses lens supported by the lens support mech-
anism (for example, optical characteristics such as an
optical center position of the eyeglasses lens and a di-
rection of an astigmatic axis, and position information on
a marking point assigned to the eyeglasses lens).

<Substrate Movement Unit>

[0009] For example, the substrate movement unit
moves a substrate (for example, a lower mount 30) on
which the adhesive tape is adhered to disposed. For ex-
ample, the substrate movement unit includes a belt (for
example, a belt 316) on which the substrate is placed,
and a drive source (for example, a motor 318) for moving
the beltin a feeding direction. For example, the substrate
movement unit may include substrate guide means (for
example, a lower mount guide mechanism 320) for guid-
ing movement of the substrate in a direction away from
a plane on which the adhesive tape is disposed. The
substrate guide means can easily detach the adhesive
tape from the substrate by separating the substrate at
least in a vertical direction from the plane on which the
adhesive tape is disposed. For example, the direction
may have a component at least in the vertical direction
with respect to the plane on which the adhesive tape is
disposed. For example, the direction may be an oblique
direction having a vertical component in a separation di-
rection.

<Adhesiveness of Adhesive Tape>

[0010] Forexample, adhesiveness of the substrate ad-
hering to the adhesive tape is weaker than adhesiveness
of the adhesive tape to the cup, or the same (including
substantially the same case) as each other. In a case
where the adhesiveness of the substrate adhering to the
adhesive tape is weaker than the adhesiveness of the
adhesive tape adhering to the cup, in a case where the
adhesive tape is stuck on the cup, the adhesive tape is
more smoothly separated from the substrate while the
adhesive tape is bonded to the cup. Evenin a case where
the adhesiveness of the substrate adhering to the adhe-
sive tape and the adhesiveness of the cup adhering to
the adhesive tape are the same (including substantially
the same case) as each other, a shearing force acts by
giving a movement trigger in a direction in which the sub-
strate is separated from the adhesive tape. The substrate
can be gradually separated from the adhesive tape while
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the adhesive tape is bonded to the cup.
<First Movement Unit>

[0011] For example, the first movement unit moves a
first holding unit (for example, a holding portion 137)
which can hold the cup. For example, the first movement
unit includes a robot arm. For example, the robot arm
has an arm portion (for example, arm portion 130) having
a plurality of joint portions (for example, joint portions J1
to J6), and a holding portion (for example, a holding por-
tion 137) provided at the arm portion to hold and release
an object. Then, for example, the robot arm rotates the
arm portion via the joint portion to move the object held
by the holding portion. In this case, the holding portion
is used as a first holding unit.

<Second Movement Unit>

[0012] For example, a second movement unit moves
a second holding unit (for example, a blocking arm 232)
which can hold the cup. For example, the second holding
unitis a separate body from the second holding unit, and
the second movement unitis configured to be a separate
body from the first movement unit. For example, in the
second holding unit, a blocking arm included in the cup
attachment device is used. The cup is more efficiently
attached to the eyeglasses lens by using the blocking
arm as the second holding unit. The second holding unit
may also serve as the first holding unit, and the second
movement unit may also serve as the first movement
unit. In this case, for example, the cup is held by the
holding portion of the robot arm, and the holding portion
is moved by the robot arm. Since the highly versatile robot
arm is used as the second movement unit, restrictions
on installation of the second movement unit are reduced.

<Control Device>

[0013] For example, the control device controls the
substrate movement unit to move the substrate in a pre-
determined feeding direction. For example, the control
device controls the first movement unit to move the first
holding unit. For example, the control device controls the
first movement unit to cause the first holding unit to hold
an object (for example, the cup). For example, the control
device controls the second movement unit to move the
second holding unit. For example, the control device con-
trols the second movement unit to cause the second hold-
ing unit to hold an object (for example, the cup).

[0014] For example, the control device controls the
substrate movement unit to move the substrate in the
predetermined feeding direction, thereby moving the ad-
hesive tape to a first position. For example, the control
device controls the first movement unit to cause the first
holding unit to hold the cup, and after the adhesive tape
is moved to the first position, the control device moves
the first holding unit in a state of holding the cup, whereby
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the cup is applied onto the adhesive tape. For example,
afterthe cupis applied onto the adhesive tape, the control
device controls the second movement unit to cause the
second holding unit to hold the cup adhering to the ad-
hesive tape.

[0015] Then, for example, after the cup is held by the
second holding unit, the control device controls at least
one of the substrate movement unit and the second
movement unit, and moves atleast one of the first holding
unit and the second holding unit to change a positional
relationship between the cup held by the second holding
unit and the substrate, whereby the adhesive tape stuck
on the cup is separated from the substrate. In this man-
ner, the adhesive tape can be automatically stuck on the
cup. In addition, an economically inexpensive and com-
pact system can be realized without complicating a con-
figuration of the system.

[0016] With regard to the control for changing the po-
sitional relationship between the cup and the substrate,
for example, the control device may control the substrate
movement unit to move the substrate in a direction away
from the cup held by the second holding unit. For exam-
ple, the direction in which the substrate is separated from
the cup may have a component at least in a vertical di-
rection with respect to a plane on which the adhesive
tape adhering to the cup is disposed. For example, the
direction may be an oblique direction having a vertical
component in a separation direction. Alternatively, with
regard to the control for changing the positional relation-
ship between the cup and the substrate, for example, the
control device may control the second movement unit to
move the second holding unit and to move the cup in the
direction away from the substrate, thereby separating the
adhesive tape from the substrate. For example, the di-
rection in which the cup is separated from the substrate
may have a component at least in the vertical direction
with respect to the plane on which the adhesive tape is
disposed of the substrate. In this case, the direction may
be an oblique direction having the vertical component in
the separation direction.

[0017] In addition, for example, when the adhesive
tape is separated from the substrate, the control device
may control both the substrate movement unit and the
second movement unit to move both the substrate and
the second holding unit. For example, the control device
controls both the substrate movement unit and the sec-
ond movement unit, and moves the cup held by the sec-
ond holding unit and the substrate in a direction to be
separated from each other to thereby change the posi-
tional relationship between the cup and the substrate. In
this manner, the adhesive tape adhering to the cup can
be more smoothly separated from the substrate. Specif-
ically, forexample, the control device controls the second
movement unit to move the cup in a direction along the
plane on which the adhesive tape is disposed, and con-
trols the substrate movement unit so that the substrate
is moved in synchronization with the movement of the
cup in a direction away from the plane on which the ad-
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hesive tape is disposed. For example, the direction away
from the plane on which the adhesive tape is disposed
may have the component at least in the vertical direction
with respect to the plane on which the adhesive tape is
disposed. For example, the direction may be an oblique
direction having a vertical component in a separation di-
rection. In this case, for example, the control device may
control the second movement unit to move the cup so
that the substrate is gradually wound from a front direc-
tionin the direction along the plane on which the adhesive
tapeis disposed. Inthis case, for example, the movement
of the cup and the movement of the substrate may be
synchronized at the same timing and at the same move-
ment speed.

[0018] In addition, for example, in a case where the
substrate movement unit includes substrate guide
means, the control device may control the substrate
movement unit after the cup is held by the second holding
unit. The control device may cause the substrate guide
means to move the adhesive tape in the direction away
from the plane on which the adhesive tape is disposed,
and may control the second movement unit in synchro-
nization with the movement of the substrate to move the
second holding unit in the direction along the plane. In
this case, for example, the movement of the substrate
and the movement of the second holding unit may be
synchronized so that the movement speeds of the cup
and the substrate are the same at a timing at which the
movement of the cup by the second holding unit and the
feeding movement of the substrate are the same. In this
manner, the adhesive tape adhering to the cup can be
more smoothly separated from the substrate.

[0019] Forexample,inacase where the adhesive tape
sticking system includes a cup attachment device, the
first movement unit includes a robot arm, and holding
portions of the robot arm are used as the first holding unit
and the second holding unit, the control device may con-
trol the robot arm so that the adhesive tape adhering to
the cup is separated from the substrate. Thereafter, the
control device may cause the robot arm to transport the
cup held by the holding portions, and may mount the
transported cup on a cup holding portion (for example, a
mounting portion 231) of a blocking arm. In this manner,
restrictions on a positional relationship between the cup
attachment device and the adhesive tape supply device
are reduced, and both of these are more freely installed.
[0020] The control device may control an operation of
each device or each unit in cooperation with control
means (for example, control units 139, 260, 360, 410,
and 510) included in each device or each unit, or each
control means of each device or each unit may be includ-
ed in the control device. As a matter of course, the control
device may be configured to include a plurality of control
means.

<Eyeglasses Lens Processing System>

[0021] For example, an eyeglasses lens processing
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system (for example, the eyeglasses lens processing
system 2)includes an eyeglasses lens processing device
(for example, an eyeglasses lens processing device
400), the cup attachment device, and the robot arm in
addition to the adhesive tape sticking system.

[0022] For example, the holding portion of the robot
arm is used as the first holding unit, and the robot arm is
used as the first movement unit. In addition, for example,
the blocking arm of the cup attachment device is used
as the second holding unit, and the movement means is
used as the second movement unit.

[0023] Then, for example, the control device controls
the robot arm to transport the eyeglasses lens placed at
a predetermined position, and installs the eyeglasses
lens at a predetermined lens placement position of the
cup attachment device. In addition, for example, the con-
trol device controls the robot arm to cause the holding
portion to hold the cup placed at the predetermined po-
sition, and applies the cup onto the adhesive tape moved
to the first position. For example, after the adhesive tape
adhering to the cup is separated from the substrate, the
control device controls the movement means to move
the blocking arm, whereby the cup is attached via the
adhesive tape to a refractive surface of the eyeglasses
lens placed at the predetermined position. After the cup
is attached to the refractive surface of the eyeglasses
lens, the control device controls the robot arm to cause
the holding portion to hold and take out the eyeglasses
lens together with the cup held by the blocking arm, and
attaches the eyeglasses lens to a lens holding shaft of
the eyeglasses lens processing device. After the eye-
glasses lens is completely processed by the eyeglasses
lens processing device, the control device controls the
robot arm, causes the holding portion to hold and take
out the eyeglasses lens held by the lens holding shaft,
and moves the processed eyeglasses lens at a prede-
termined position. In this manner, the processing can be
more properly performed with a compact eyeglasseslens
processing system.

[Embodiments]

[0024] One typical embodiment in the present disclo-
sure will be described with reference to the drawings.
FIG. 1 is a view illustrating the adhesive tape sticking
system 1 and the eyeglasses lens processing system 2
according to the embodiment.

[0025] In FIG. 1, the adhesive tape sticking system 1
includes the robot arm 100, the cup attachment device
(blocker) 200, and the adhesive tape supply device 300.
The eyeglasses lens processing system 2 includes the
eyeglasses lens processing device 400 in addition to the
above-described members. In addition, the eyeglasses
lens processing system 2 may include a tray transport
device 500 for transporting a tray TR. A pair of right and
left unprocessed eyeglasses lenses (hereinafter, re-
ferred to as a lens LE) are installed at a predetermined
position on the tray TR. In addition, the cup CU (refer to
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FIG. 2) serving as a lens processing jig is installed at the
predetermined position on the tray TR. For example, the
cup CU is placed at each predetermined position of the
right and left lenses LE. Then, the processed lens LE is
returned to the tray TR.

<Cup and Adhesive Tape>

[0026] FIG. 2is a view illustrating the cup CU and the
adhesive tape TA. The cup CU is used as a processing
jig for the lens LE. The adhesive tape TA is used to fix
the cup CU to the refractive surface of the lens LE. The
refractive surface of the lens LE to which the cup CU is
fixed is generally a lens front surface, but may be a lens
rear surface.

[0027] InFIG.2,the cupCU inthe presentembodiment
includes a base portion 10 and a collar portion 11. For
example, the base portion 10 and the collar portion 11
are integrally formed of a resin. The base portion 10 is
inserted into a cup holder 430 (refer to FIG. 3) included
in a lens holding shaft 402L of the eyeglasses lens
processing device 400. A key groove 10b extending in a
horizontal direction is formed in an upper portion of the
base portion 10 illustrated in FIG. 2. The key groove 10b
is used to establish a predetermined positional relation-
ship between an astigmatic axis angle of the lens LE and
the horizontal direction of the lens LE when the cup CU
is attached to the lens LE and when a peripheral edge
of the lens LE is processed. In addition, the base portion
10 has a cutout 10c which is an example of an index for
determining a vertical direction of the lens LE (hereinaf-
ter, referred to as the vertical direction when a user wears
eyeglasses).

[0028] The collar portion 11 is formed in an elliptical
shape having a diameter larger than that of the base por-
tion 10. A longitudinal direction of the elliptical shape is
the same as an extending direction of the key groove
10b. An uneven portion 11a is formed around the base
portion 10 on an upper surface of the collar portion 11.
The uneven portion 11a is used to reduce a rotational
deviation when being inserted into the cup holder 430. A
tip of the cup holder 430 has an uneven portion (not il-
lustrated) into which the uneven portion 11a formed in
the collar portion 11 is to be fitted.

[0029] In addition, two hooks 12 are formed on both
sides in the longitudinal direction on the upper surface
ofthe collar portion 11. The hook 12is formed at a position
separated from the uneven portion 11a, a position which
does not interfere with the uneven portion 11a evenin a
case where the base portion 10 is inserted into the cup
holder 430 and the mounting portion 231 (refer to FIG.
5) of the cup attachment device 200. For example, the
two hooks 12 are used as members held by operator’'s
fingers in a case where the cup CU attached to the lens
LE via the adhesive tape TA is detached. In addition, the
two hooks 12 may be used in a case where the holding
portion 137 (refer to FIG. 4) of the robot arm 100 holds
the cup CU.
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[0030] InFIG. 2, the adhesive tape TA is formed in the
same outer shape as that of the lower surface ofthe collar
portion 11 (may be formed in substantially the same
shape). For example, a base material of the adhesive
tape TA is rubber. In addition, for example, a thickness
of the adhesive tape TA is approximately 1 mm. Both
surfaces (upper surface and lower surface) of the adhe-
sive tape TA are configured to have adhesiveness. The
upper surface of the adhesive tape TA is adhered to the
fixing surface (that is, the lower surface of the collar por-
tion 11) of the cup CU, and the lower surface of the ad-
hesive tape TA is adhered to the refractive surface of the
lens LE. In this manner, the cup CU is fixed to the refrac-
tive surface of the lens LE via the adhesive tape TA.
[0031] The adhesive tape TA may be provided with a
tab 21a which partially protrudes from an outer periphery
ofthe collar portion 11. Forexample, the tab 21ais formed
integrally with the base material of the adhesive tape TA.
The tab 21a is used when the adhesive tape TA is de-
tached from the lens LE and the cup CU. The cup CU
can be reused by detaching the adhesive tape TA from
the cup CU.

<Eyeglasses Lens Processing Device>

[0032] FIG. 3isa view for describing a schematic con-
figuration of the eyeglasses lens processing device 400.
The eyeglasses lens processing device 400 includes a
lens holding shaft 402 (lens holding shafts 402L and
402R) for holding the lens LE, a processing tool 460 for
processing the peripheral edge of the lens LE, a move-
ment unit 450 for changing a relatively positional rela-
tionship between the lens LE held by the lens holding
shaft 402 and the processing tool 460, and a control unit
410 for controlling the movement unit 450. For example,
the processing tool 460 includes atleast one of afinishing
tool 462 and a roughing tool 463 which are attached to
a rotary shaft 461 and having a V-groove for bevel form-
ing.

[0033] The lens LE is held by a pair of lens holding
shafts 402L and 402R. The cup holder 430 is attached
to one of the lens holding shafts 402L, and the base por-
tion 10 of the cup CU fixed to the lens LE is inserted into
the cup holder 430. The cup holder 430 includes an in-
sertion hole 431a having a key 431b formed. The key
groove 10b formed in the base portion 10 of the cup CU
is fitted into the key 431b so that the astigmatic axis angle
ofthelens LE and areference direction of the lens holding
shaft 402L have a constant relationship. After the cup
CU is mounted on the cup holder 430, the lens holding
shaft 402R is moved to the lens LE side, and the lens LE
is pressed by a lens presser 435 attached to the lens
holding shaft 402R. In this manner, the lens LE is held
by the lens holding shaft 402. The eyeglasses lens
processing device 400 includes a lens holding mecha-
nism 440 that moves the lens holding shaft 402R to the
lens holding shaft 402L side, and the lens holding mech-
anism 440 is controlled by the control unit 410.
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[0034] An example of a detailed configuration of the
eyeglasses lens processing device 400 is disclosed in
JP2013-158866A, for example.

<Robot Arm>

[0035] FIG. 4 is a view illustrating an example of the
robot arm 100. The robot arm 100 in the present embod-
iment includes the arm portion 130. The arm portion 130
has a plurality of joint portions, and can change a posture
by rotating each portion via the joint portions. Specifically,
the arm portion 130 of the robot arm 100 in the present
embodimentincludes abase 131, ashoulder 132, alower
arm 133, afirst upper arm 134, a second upper arm 135,
a wrist 136, and a holding portion 137. FIG. 4 illustrates
rotation axes X1 to X6 by illustrating directions around
axes of the rotation axes X1 to X6, respectively.

[0036] The base 131 supports the whole arm portion
130. The shoulder 132 is connected to an upper portion
of the base 131 via a first joint portion J1. The shoulder
132 rotates with respect to the base 131 around the ro-
tation axis X1 extending in a direction intersecting with a
base 140 (vertical direction in the present embodiment).
One end portion of the lower arm 133 is connected to a
portion of the shoulder 132 via a second joint portion J2.
The lower arm 133 rotates with respect to the shoulder
132 around the rotation axis X2 extending in the horizon-
tal direction. The first upper arm 134 is connected via a
third joint portion J3 to an end portion on a side opposite
to the side connected to the shoulder 132 in the lower
arm 133. The first upper arm 134 rotates with respect to
the lower arm 133 around the rotation axis X3 extending
in the horizontal direction. The second upper arm 135 is
connected via a fourth joint portion J4 to a tip side (side
provided with the holding portion 137) of the first upper
arm 134. The second upper arm 135 rotates with respect
to the first upper arm 134 around the rotation axis X4.
The wrist 136 is connected to the tip side of the second
upper arm 135 via a fifth joint portion J5. The wrist 136
rotates with respect to the second upper arm 135 around
the rotation axis X5. The holding portion 137 is connected
to the tip side of the wrist 136 via a sixth joint portion J6.
The holding portion 137 rotates with respect to the wrist
136 around the rotation axis X6.

[0037] For example, the holding portion 137 has two
fingers 137a. An object (cup CU, lens LE, or the like) is
held by the two fingers 137a. A shape of the finger 137a
is not particularly limited as long as a target object can
be held.

[0038] The arm portion 130 internally has a built-in mo-
tor for rotating each portion around each of the rotation
axes X1 to X6. In addition, the wrist 136 internally has a
built-in actuator for opening and closing the two fingers
137a.

[0039] The arm portion 130 is fixed to the base 140. In
the present embodiment, the base 140 is placed on a
horizontal installation surface. The base 140 is provided
with an arm movement portion 141 that moves the arm
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portion 130 in a direction parallel to the installation sur-
face. The arm movement portion 141 is driven so that
the whole arm portion 130 moves in parallel on the in-
stallation surface. A configuration of the arm movement
portion 141 can be selected as appropriate. For example,
the arm movement portion 141 may include wheels and
motors for rotating the wheels. In addition, a belt conveyor
or the like may function as the arm movement portion. In
addition, the base 140 (arm portion 130) may be fixed to
the installation surface. In this case, the installation sur-
face may be, for example, a wall surface extending in the
vertical direction.

[0040] The robot arm 100 in the present embodiment
includes the control unit 139 that performs various con-
trols (for example, control for a motor that rotates each
portion and an actuator that drives the finger 137a).
[0041] Furthermore, the robot arm 100 may include a
detector (for example, an encoder) for detecting an angle
of each portion of the arm portion 130 (for example, an
angle of the shoulder 132 with respect to the base 131
and an angle of the lower arm 133 with respect to the
shoulder 132). All angles of respective portions of the
arm portion 130 are detected by the detector to determine
a position of the holding portion 137 provided at the tip
portion of the arm portion 130. Therefore, for example,
even when an operator manually adjusts the angle of
each portion of the arm portion 130 to move the holding
portion 137 to a desired position, the control unit 139 of
the robot arm 100 can detect a position of the moved
holding portion 137 (for example, a position of the holding
portion 137 with respect to the base 140). Examples of
detailed configurations of the robot arms are disclosed
in JP2021-58947A and JP2019-141970A, for example.

<Cup Attachment Device>

[0042] FIG. 5 is a schematic configuration diagram of
the cup attachment device 200. The cup attachment de-
vice 200 is used to attach the cup CU to the refractive
surface (for example, a front surface) of the lens LE.
[0043] The cup attachment device 200 relatively
changes positions of the cup CU held by the blocking
arm 232 and the lens LE supported by the lens support
mechanism 210 to attach (fix) the cup CU to the refractive
surface of the lens LE via the adhesive tape TA.

[0044] The blocking arm 232 includes the mounting
portion 231 for holding the cup CU. The mounting portion
231 is attached to the tip of the blocking arm 232. The
mounting portion 231 has an insertion hole 231a into
which the base portion 10 of the cup CU is inserted.
[0045] The cup attachment device 200 includes the
movement unit 230 that changes a relatively positional
relationship between the cup CU held by the blocking
arm 232 and the lens LE supported by the lens support
mechanism 210. In the embodiment, the movement unit
230 moves the blocking arm 232 toward the lens LE
placed at a predetermined position (lens supportunit210
in the embodiment), whereby the movement unit 230 fix-
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es the cup CU mounted on the mounting portion 231 to
the refractive surface of the lens LE via the adhesive tape
TA. The movement unit 230 includes an X-direction
movement unit 235, a Y-direction movement unit 236 and
a Z-direction movement unit 237. The blocking arm 232
is held by an arm holding base 233. The arm holding
base 233 is moved in a Z-direction (front-back direction)
in FIG. 5 by the Z-direction movement unit 237. The Z-
direction movement unit 237 is moved in a Y-direction
(vertical direction) in FIG. 5 by the Y-direction movement
unit 236. The Y-direction movement unit 236 is moved
in an X-direction (horizontal direction orthogonal to the
Y-direction and Z-direction) by the X-direction movement
unit 235. In this manner, the blocking arm 232 is three-
dimensionally moved with respect to the lens LE support-
ed by the lens support unit 210.

[0046] In addition, the movement unit 230 may include
a rotation unit 238 that rotates the cup CU around a cup
attachment axis K2. The rotation unit 238 includes a mo-
tor 234. The mounting portion 231 is disposed to be ro-
tatable around the cup attachment axis K2. Then, the
mounting portion 231 is rotated around the axis K2 by
the rotation of the motor 234 via a rotation transmission
mechanism (not illustrated). In this manner, when the
lens LE has an astigmatic axis (cylinder axis), an angle
of the cup CU in a reference horizontal direction is
changed, and the cup CU is attached to the lens LE in a
form where the astigmatic axis matches lens prescrip-
tions.

[0047] The cup attachment device 200 includes a lens
information acquisition unit 240 for acquiring information
on the lens LE. The lens information acquisition unit 240
may serve as an optical system for acquiring optical char-
acteristics of the lens LE (optical center position, astig-
matic axis direction, lens power, and the like) as well as
information on the lens LE which is different from the
optical characteristics of the lens LE (for example, an
outer shape of the lens LE, a position of a marking point
assigned to the lens LE, a hidden mark formed on the
lens LE, and the like).

[0048] For example, the lens information acquisition
unit 240 includes an illumination optical system 241, a
light receiving optical system 245, and an imaging optical
system 248. The illumination optical system 241 includes
alight source 242, a half mirror 243, and a concave mirror
244, and illuminates the lens LE along an optical axis L1.
In addition, a retroreflective member 252 is disposed be-
low the lens LE, and the lens LE isilluminated from behind
the lens LE by a light flux reflected on the retroreflective
member 252. The light flux reflected on the retroreflective
member 252 is guided to the imaging optical system 248.
[0049] The light receiving optical system 245 includes
a target plate 246, an image sensor 247, and the like.
For example, the target plate 246 has an index in which
a large number of openings (light flux passage ports) are
formed in a predetermined pattern, and is used to detect
the optical center of the lens LE, the astigmatic axis di-
rection, and the like. The image sensor 247 captures an
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image of a measurement light flux that is emitted by the
light source 242 to pass through the lens LE and the
target plate 246. Based on a position of an index image
captured by the image sensor 247, the optical center po-
sition of the lens LE, the astigmatic axis angle and the
like are detected.

[0050] Theimaging optical system 248 includes a con-
cave mirror 244 shared with the illumination optical sys-
tem 241, a diaphragm (reference numeral omitted) dis-
posed at a focal position of the concave mirror 244, an
imaging lens (reference numeral omitted), animage sen-
sor 251, and the like. The image sensor 251 captures an
image of a reflection light flux reflected on the retrore-
flective member 252. In a case where a marking point is
assigned to the front surface of the lens LE, a position of
the marking point is detected by analyzing a lens image
captured by the image sensor 251. In this manner, the
optical center position of the lens LE to which the marking
point is assigned and the astigmatic axis direction are
detected. In addition, an outer shape of the lens LE is
acquired by analyzing the lens image captured by the
image sensor 251.

[0051] The cup attachment device 200 includes a con-
trol unit 260. The movement unit 230, the motor 234, and
the lens information acquisition unit 240 are connected
to the control unit 260. The control unit 260 controls these
electrical components. In addition, the control unit 260
controls the lens information acquisition unit 240 to obtain
various measurement information. An attachment posi-
tion of the cup CU may be set at the optical center position
of the lens LE, or may be set at a geometric center po-
sition of a target lens shape. As a matter of course, the
attachment position may be set to be attached at a po-
sition different from the above-described positions.
[0052] An example of a detailed configuration of the
cup attachment device 200 is disclosed in
JP2008-299140A.

<Adhesive Tape Supply Device>

[0053] FIG. 6 is a view illustrating a schematic config-
uration of the adhesive tape supply device 300. The ad-
hesive tape supply device 300 includes a substrate
movement unit 310 that functions as a first actuator. The
substrate movement unit 310 is used to move the lower
mount 30 which is an example of a substrate on which
the adhesive tape TA is adhered to be disposed.

[0054] For example, as illustrated in FIG. 7, a plurality
of the adhesive tapes TA are adhered to be disposed
and aligned at a constant interval on the lower mount 30.
In an example in FIG. 7, the adhesive tapes TA are
aligned in one line on the lower mount 30. In addition, an
upper mount 31 is provided on the adhesive tape TA
disposed on the lower mount 30 to cover the adhesive
tape TA. That is, the adhesive tape TA is disposed to be
pinched between the lower mount 30 and the upper
mount 31. The upper mount 31 is an example of a pro-
tector that protects an adhesive surface of the upper sur-
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face of the adhesive tape TA. An integrated tape 32 in
which the lower mount 30 and the upper mount 31 are
integrated across the adhesive tape TA is loaded into the
adhesive tape supply device 300 in a wound state.
[0055] The adhesiveness of the upper mount 31 with
respect to the upper surface of the adhesive tape TA is
weaker than the adhesiveness of the lower mount 30 with
respecttothe adhesive tape TA. In this manner, the upper
mount 31 is first detached from the integrated tape 32 in
a state where the adhesive tape TA remains on the lower
mount 30. The adhesiveness of the upper mount 31 with
respect to the upper surface of the adhesive tape TA may
be the same (including substantially the same). Even in
this case, the upper mount 31 can be gradually detached
from the integrated tape 32 by giving a movement trigger
in a direction in which the upper mount 31 is separated
from the adhesive tape TA.

[0056] In addition, the adhesiveness of the lower
mount 30 with respect to the adhesive tape TA is weaker
than the adhesiveness of the adhesive tape TA with re-
spect to the cup CU. In this manner, in a case where the
adhesive tape TA is adhered to the fixing surface of the
cup CU, the lower mount 30 is moved in a direction away
from the adhesive tape TA so that the lower mount 30 is
allowed to be easily detached. The adhesiveness of the
lower mount 30 with respect to the adhesive tape TA may
be the same (including substantially the same). Even in
this case, the movement trigger is given in a direction in
which the lower mount 30 is separated from the adhesive
tape TA. In this manner, the lower mount 30 can be grad-
ually separated from the adhesive tape TA while the ad-
hesive tape TA is bonded to the cup CU.

[0057] In FIG. 6, the substrate movement unit 310 in-
cludes two timing pulleys 312 and 314, a belt (timing belt)
316 stretched over the two timing pulleys 312 and 314,
and a motor 318 for rotating the timing pulley 312. The
lower mount 30 is placed on the belt 316. The belt 316
is moved in a feeding direction by the motor 318.
[0058] Inaddition, the adhesive tape supply device 300
may include a protector detachment unit 330 that func-
tions as a second actuator. The protector detachment
unit 330 is used to detach the upper mount 31 from the
integrated tape 32 (that is, the upper surface of the ad-
hesive tape TA). In FIG. 6, the protector detachment unit
330 is disposed on the substrate movement unit 310.
The protector detachment unit 330 includes two timing
pulleys 332 and 334, a belt (timing belt) 336 stretched
over the two timing pulleys 312 and 314, and a motor
338 for rotating the timing pulley 332. The integrated tape
32 is disposed to be pinched between the belt 316 of the
substrate movement unit 310 and the belt 336 of the pro-
tector detachment unit 330.

[0059] The protector detachment unit 330 may include
an upper mount guide mechanism 340. The upper mount
guide mechanism 340 guides the movement of the upper
mount 31 in a direction away from a plane on which the
adhesive tape TA is disposed (upward direction in the
embodiment in FIG. 6). For example, the upper mount
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guide mechanism 340 includes a timing pulley 334 for
moving the belt 336 in the upward direction, and a roller
342 disposed in the upper portion of the timing pulley
334. The roller 342 is disposed to press the belt 336 in
a state where the upper mount 31 is pinched between
the roller 342 and the belt 336. Then, the roller 342 is
rotated in synchronization with the movement of the belt
336 so that the upper mount 31 detached from the ad-
hesive tape TA is guided in the upward direction. The
upper mount 31 is discarded in a collection container (not
illustrated).

[0060] The substrate movement unit 310 may include
a lower mount guide mechanism 320. The lower mount
guide mechanism 320 guides the movement of the lower
mount 30 in a direction away from the plane on which
the adhesive tape TA is disposed (downward direction
in the embodiment in FIG. 6). For example, the lower
mount guide mechanism 320 includes a timing pulley 314
for moving the belt 316 in the downward direction and a
roller 322 disposed in a lower portion of the timing pulley
314. The roller 322 is disposed to press the belt 316 in
a state where the lower mount 30 is pinched between
the roller 322 and the belt 316. The roller 322 is rotated
in synchronization with the movement of the belt 316 so
that the lower mount 30 is guided in a direction away from
the adhesive tape TA (downward direction in the embod-
iment). Specifically, the lower mount 30 is moved in the
downward direction together with the belt 316 along an
arc of the timing pulley 314. The lower mount 30 guided
in the downward direction is discarded in a collection con-
tainer (not illustrated).

[0061] Inaddition, the adhesive tape supply device 300
may include an object sensor 350 which is an example
of object detection means for detecting the presence of
an object. Forexample, the object sensor 350 is disposed
to detect the adhesive tape TA on the lower mount 30
moved by the belt 316 after the upper mount 31 is de-
tached by the protector detachment unit 330. As long as
the object sensor 350 can detect a position of the adhe-
sive tape TA, a disposition position thereof is not partic-
ularly limited.

[0062] The adhesive tape supply device 300 has acon-
trol unit 360. A motor 318, a motor 338, and the object
sensor 350 are connected to the control unit 360. The
control unit 360 controls driving of the motors 318 and
338, based on a detection result of the object sensor 350.

<System Control Device>

[0063] FIG. 8 is a view illustrating a control device of
the whole eyeglasses lens processing system 2. The ad-
hesive tape sticking system 1 includes a control device
600 for controlling the whole system. The control device
600 is connected to the control unit 139 of the robot arm
100, the control unit 260 of the cup attachment device
200, and the control unit 360 of the adhesive tape supply
device 300. In addition, in the present embodiment, the
control device 600 also serves as a control device for the
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whole eyeglasses lens processing system 2, and is also
connected to the control unit 410 of the eyeglasses lens
processing device 400 and the control unit 510 of the tray
transport device 500. The connection to the control de-
vice 600 is not limited to wired connection, and may be
communicably connected by wireless.

[0064] The control device 600 cooperates with the con-
trol units (139, 260, 360, 410, and 510) of each device
forming the adhesive tape sticking system 1 and the eye-
glasses lens processing system 2 to control an operation
of each device. The control unit of each device may be
included in the control device 600. The control device
600 is connected to an operation unit 612 and a display
unit 614. In addition, a host computer 650 is communi-
cably connected to the control device 600. For example,
the host computer 650 is connected to a database, and
manages lens processing information required for
processingthe peripheraledge of the lens LE. The control
device 600 acquires the lens processing information on
the lens LE placed in the tray TR via the host computer
650. For example, the lens processing information in-
cludes at least one of a target lens shape for processing
the peripheral edge of the lens LE, layout data (positional
relationship data of the optical center of the lens LE with
respect to the target lens shape), prescription data of the
lens LE (astigmatic axis angle, prescription power of mi-
nus power or plus power, and the like).

<Operation>

[0065] An operation of the eyeglasses lens processing
system 2 having the configuration as described above
will be described with reference to FIGs. 9A and 9B. FIG.
9A is a view for showing an operation for attaching the
cup CU to the adhesive tape TA. FIG. 9B is a view for
showing an operation for separating the adhesive tape
TA stuck on the cup CU from the lower mount 30.

<Preparation Step>

[0066] First, the control device 600 controls the adhe-
sive tape supply device 300 to prepare for sticking the
adhesive tape TA on the fixing surface of the cup CU.
The control device 600 controls the substrate movement
unit 310 to move the lower mount 30 in a predetermined
feeding direction, thereby moving the adhesive tape TA
to afirstposition P1 (position where the cup CU is placed).
Specifically, under the control of the control unit 360 re-
ceiving a control command from the control device 600,
the substrate movement unit 310 and the protector de-
tachment unit 330 are synchronously driven, and the belt
316 and the belt 336 are moved at the same speed in a
feeding direction (in a direction indicated by an arrow A
in FIG. 9A). In this manner, the integrated tape 32 is
moved in the feeding direction. Then, as the roller 342 is
synchronously rotated in response to the movement of
the belt 336, the upper mount 31 located between the
roller 342 and the belt 336 is guided in the upward direc-
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tion by the upper mount guide mechanism 340. On the
other hand, the belt 316 extends to be long in the feeding
direction from the position of the belt 336, and the lower
mount 30 placed on the belt 336 is guided and pulled in
the downward direction by the lower mount guide mech-
anism 320. In this manner, the upper mount 31 is first
detached from the adhesive tape TA. A position of the
adhesive tape TA from which the upper mount 31 is de-
tachedis detected by the objectsensor 350, and is moved
to the first position P1, based on detection information
thereof. Thereafter, the movement of the lower mount 30
(movement of the belt 316) is stopped, and the adhesive
tape TA is brought into a standby state.

[0067] In addition, the control device 600 acquires the
lens processing information (prescription data including
target lens shape, layout data, and astigmatic axis angle)
of the lens LE. For example, a work sheet for a pair of
right and left lenses LE is attached to the tray TR. A bar-
code is attached to the work sheet, and the barcode is
read by a barcode reader (not illustrated). The read bar-
code is transmitted to host computer 650. The host com-
puter 650 reads the lens processing information stored
in association with the barcode from the database, and
transmits the lens processing information to the control
device 600. In this manner, the control device 600 ac-
quires the lens processing information on the pair of right
and left lenses LE.

installation Step of Eyeglasses Lens in Cup Attachment
Device>

[0068] Next, the control device 600 controls the robot
arm 100 to install the lens LE at a predetermined position
in the cup attachment device 200. Specifically, the arm
portion 130 and the holding portion 137 are driven by the
control unit 139 receiving a control command from the
control device 600, and the lens LE (one of the pair of
right and left eyeglasses lenses) placed at the predeter-
mined position in the tray TR is transported after being
held by the holding portion 137. The lens LE is installed
in the lens support mechanism 210 of the cup attachment
device 200.

<Step of Sticking Adhesive Tape to Cup>

[0069] Next, the control device 600 controls the robot
arm 100 to cause the holding portion 137 to hold the cup
CU, and moves the holding portion 137 in a state where
the holding portion 137 holds the cup CU, whereby the
cup CU is applied onto the adhesive tape TA. Specifically,
the arm portion 130 and the holding portion 137 are driven
by the control unit 139 receiving a control command from
the control device 600, and the holding portion 137 holds
the cup CU placed at a predetermined position on the
tray TR. In the present embodiment, the cup CU is held
by the holding portion 137 in such a manner that both
side edges in the longitudinal direction of the collar por-
tion 11 in the cup CU are pinched between the two fingers
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137a. The hooks 12 on both sides in the cup CU may be
held by the two fingers 137a. In a state where the cup
CU is held by the holding portion 137, the holding portion
137 is moved by an operation of the arm portion 130. As
illustrated in FIG. 9A, the cup CU is placed on the adhe-
sive tape TA located at the first position P 1, whereby the
cup CU is applied onto the adhesive tape TA. At this time,
a rotation angle of the holding portion 137 around the
rotation axis X6 is controlled so that the longitudinal di-
rection of the collar portion 11 of the cup CU coincides
with the longitudinal direction of the adhesive tape TA.

<Step of Holding Cup by Blocking Arm>

[0070] Next, after the cup CU is applied onto the ad-
hesive tape TA, the control device 600 controls the cup
attachment device 200 to cause the blocking arm 232 to
hold the cup CU adhering to the adhesive tape TA. Spe-
cifically, first, the control unit 360 receiving a control com-
mand from the control device 600 controls the driving of
the substrate movement unit 310, and the cup CU applied
onto the lower mount 30 and the adhesive tape TA is
moved to a second position P2 when being held by the
blocking arm 232. The cup CU is moved from the first
position P1 to the second position P2 so that the cup CU
is easily held by the blocking arm 232. In addition, a mech-
anism for moving the blocking arm 232 does not need to
increase in size. The cup CU may be held at the first
position P1 by the blocking arm 232 without moving the
lower mount 30 and the cup CU to the second position P2.
[0071] Subsequently, the driving of the movement unit
230is controlled by the control unit 260 receiving a control
command from the control device 600, and the blocking
arm 232 is lowered after the mounting portion 231 of the
blocking arm 232 is moved onto the cup CU located at
the second position P2. In this manner, the base portion
10 of the cup CU is inserted into the insertion hole 231a
of the mounting portion 231. The insertion hole 231a of
the mounting portion 231 has a built-in plunger for apply-
ing a load for holding the cup CU. In this manner, the cup
CU is held by the blocking arm 232 via the mounting
portion 231.

<Step of Separating Adhesive Tape Adhering to Cup
from Substrate>

[0072] Next, the control device 600 controls both the
movement unit 230 of the cup attachment device 200
and the substrate movement unit 310 of the adhesive
tape supply device 300 to change a positional relation-
ship between the cup CU held by the blocking arm 232
and the lower mount 30, whereby the adhesive tape TA
adhering to the cup CU is separated from the lower mount
30. Specifically, the substrate movement unit 310 and
the movement unit 230 of the cup attachment device 200
are driven by the control unit 260 and the control unit 360
which receive the control command from the control de-
vice 600. As illustrated in FIG. 9B, the lower mount 30
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(that is, the belt 316) is moved in the feeding direction,
the blocking arm 232 is also moved in the feeding direc-
tion in synchronization with this movement (that is,
moved at the same speed). Then, on the way of this
movement, the lower mount guide mechanism 320
guides and gradually moves the lower mount 30 in a di-
rection away from the plane on which the adhesive tape
TAisdisposed (vertical direction with respect to the plane
on which the adhesive tape TA is disposed, the down-
ward direction in the embodiment), whereby the lower
mount 30 is detached from the adhesive tape TA adher-
ing to the cup CU. More specifically, in synchronization
with the movement of the cup CU held by the blocking
arm 232 in the feeding direction, the lower mount 30 is
moved in the downward direction together with the belt
316 along an arc of the timing pulley 314 (that is, guided
by the lower mount guide mechanism 320), whereby the
lower mount 30 is moved to be gradually wound from the
front direction in the feeding direction of the lower mount
30.

[0073] In this way, in synchronization with the move-
ment of the cup CU in the feeding direction, the lower
mount guide mechanism 320 gradually moves the lower
mount 30 in the direction away from the installation plane
of the adhesive tape TA (may have a component at least
in the vertical direction with respect to the installation
plane of the adhesive tape TA), whereby the lower mount
30 is more smoothly separated (detached) from the ad-
hesive tape TA.

<Step of Attaching Cup of Cup Attachment Device>

[0074] Next, the control device 600 controls the move-
ment unit 230 of the cup attachment device 200 to fix the
cup CU to the refractive surface of the lens LE placed at
a predetermined position via the adhesive tape TA. Spe-
cifically, the control unit 260 receiving the control com-
mand from the control device 600 first controls the lens
information acquisition unit 240 to obtain information on
the optical characteristics of the lens LE, and the like.
For example, in a case where the lens LE is a single
focus lens, the optical characteristics of the optical center
position and the astigmatic axis angle of the lens LE are
obtained, based on a position of an index image captured
by the image sensor 247 of the light receiving optical
system 245. In a case where a marking point is assigned
to the lens LE by a lens meter, a position of the marking
point may be detected by analyzing a lens image cap-
tured by the image sensor 251 of the imaging optical
system 248, and the optical characteristics of the optical
center position and the astigmatic axis angle of the lens
LE may be obtained, based on a detection result thereof.
[0075] In addition, the control unit 260 receiving the
control command from the control device 600 acquires
the lens processing information on the lens LE (target
lens shape, layout data, astigmatic axis angle of prescrip-
tion data).

[0076] When the optical characteristics of the lens LE
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(optical center position and astigmatic axis angle) and
lens processing information are obtained, the driving of
the movement unit 230 is controlled based on the infor-
mation, and the blocking arm 232 is moved toward the
lens LE placed on the lens support unit 210 so that the
cup CU is attached to the refractive surface of the lens
LE. For example, the cup CU is attached to a geometric
center position of the target lens shape. The geometric
center position of the target lens shape is obtained from
the obtained optical center position of the lens LE and
layout data. The attachment position of the cup CU may
be set at the optical center position of the lens LE. In
addition, when the lens LE has an astigmatic axis, the
mounting portion 231 is rotated around the axis K2, based
on the acquired astigmatic axis angle and prescription
data, and the astigmatic axis angle of the lens LE and
the reference direction of the cup CU have a constant
relationship.

[0077] When the cup CU is completely attached to the
lens LE, the blocking arm 232 is moved to a predeter-
mined standby position after being raised. At this time,
since the cup CU is in a state of being held by the blocking
arm 232, the lens LE to which the cup CU is fixed is lifted
and moved together with the cup CU.

<Step of Attaching Eyeglasses Lens to Lens Holding
Shaft Included in Eyeglasses Lens Processing Device>

[0078] Next, the control device 600 controls the robot
arm 100 to take out the lens LE together with the cup CU
held by the blocking arm 232, and transports and attach-
es the lens LE to the lens holding shaft 402 of the eye-
glasses lens processing device 400. Specifically, the
control unit 139 receiving the control command from the
control device 600 drives the arm portion 130 and the
holding portion 137. The holding portion 137 holds the
cup CU or the lens LE (in the embodiment, an edge of
the collar portion 11 in the cup CU is gripped by the two
fingers 137a of the holding portion 137), and the holding
portion 137 is lowered. In this manner, the base portion
10 of the cup CU is extracted from the mounting portion
231, and the lens LE including the cup CU is removed.
Thereafter, the cup CU including the lens LE is attached
to the lens holding shaft 402L of the eyeglasses lens
processing device 400 by the movement of the arm por-
tion 130.

<Step of Processing Eyeglasses Lens>

[0079] Next, the control device 600 controls the eye-
glasses lens processing device 400 so that the peripheral
edge of the lens LE held by the lens holding shaft 402 is
processed by the processing tool 460. Specifically, the
control unit 410 receiving the control command from the
control device 600 controls the lens holding mechanism
440 to move the lens holding shaft 402R to the lens hold-
ing shaft 402L side, whereby the lens LE is held by the
lens holding shaft 402. Thereafter, driving of the move-
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ment unit 450 is controlled based on processing data so
that the peripheral edge of the lens LE is processed by
the processing tool 460.

<Step of Returning Processed Eyeglasses Lens to Tray>

[0080] After the lens LE is completely processed, the
control device 600 controls the robot arm 100 to cause
the holding portion 137 to hold the lens LE processed by
the eyeglasses lens processing device 400, and take out
the lens LE from the lens holding shaft 402L. Thereafter,
the control device 600 controls the robotarm 100 to return
the processed lens LE held by the holding portion 137 to
the tray TR.

[0081] The other unprocessed lens LE placed in the
tray TR is also processed by performing the same oper-
ation, and the processed lens LE is returned to the tray
TR.

<Modification Example>

[0082] Hitherto, a typical example in the present dis-
closure has been described. However, the present dis-
closure is not limited to the above-described embodi-
ment, and various modifications can be made.

[0083] For example, in the above-described embodi-
ment, an example has been described in which both the
substrate movement unit 310 and the movement unit 230
of the cup attachment device 200 are controlled when
the adhesive tape TA adhering to the cup CU is separated
from the lower mount 30; however, the presentdisclosure
is not limited thereto. The control device 600 may control
at least one of the substrate movement unit 310 and the
movement unit 230 of the cup attachment device 200 to
change a positional relationship between the cup CU held
by the blocking arm 232 (second holding unit) and the
lower mount 30 (substrate), whereby the adhesive tape
TA adhering to the cup CU may be separated from the
lower mount 30.

[0084] Forexample,the control device 600 may control
the movement unit 230 to move the cup CU in the direc-
tion away from the lower mount 30, whereby the adhesive
tape TA may be separated from the lower mount 30. For
example, the direction away from the lower mount 30 can
be the vertical direction with respect to the plane on which
the adhesive tape TA is disposed in the lower mount 30.
Specifically, after the blocking arm 232 holds the cup CU,
the movement unit 230 may be driven to move the cup
CU held by the blocking arm 232 in the upward direction
which is an example of the separation direction. Since
the lower mount 30 is pressed against the belt 316 by
the lower mount guide mechanism 320, the lower mount
30 does not follow the movement in the upward direction
of the adhesive tape TA adhering to the cup CU, and the
lower mount 30 is detached from the adhesive tape TA.
In this case, the adhesiveness of the lower mount 30 with
respect to the adhesive tape TA may be weaker than the
adhesiveness of the adhesive tape TA with respect to
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the cup CU.

[0085] Alternatively, the control device 600 may control
the substrate movement unit 310 to move the lower
mount 30 in the direction away from the cup CU held by
the blocking arm 232 (for example, a direction having at
least vertical component with respect to the plane on
which the adhesive tape TA adhering to the cup CU is
disposed). In this case, the lower mount 30 may be
moved to be gradually wound from the front direction in
the feeding direction of the lower mount 30.

[0086] In addition, in the above-described embodi-
ment, inthe case where the cup CU is held by the blocking
arm 232, the cup CU is moved to the second position P2.
However, the cup CU may remain at the first position P1
when the cup CU is applied onto the adhesive tape TA
by the robotarm 100. In this case, after the holding portion
137 of the robot arm 100 is retracted, the blocking arm
232 is moved to cause the blocking arm 232 to hold the
cup CU. In addition, in this case, the blocking arm 232
may be configured to be movable to the first position P1
with respect to an installation position of the cup attach-
ment device 200.

[0087] In addition, in the above-described embodi-
ment, in the case where the cup CU applied onto the
adhesive tape TA is held, the blocking arm 232 which is
an example of the second holding unit is used. However,
instead of the blocking arm 232, the holding portion 137
of the robot arm 100 which is an example of the first
holding unit may be used as the second holding unit. In
this case, the robot arm 100 is shared to be also used
as the second movementunit for moving the second hold-
ing unit that holds the cup CU. In addition, in this case,
subsequently to the step of sticking the adhesive tape
TA to the cup CU, even in the step of separating the
adhesive tape TA adhering to the cup CU from the lower
mount 30, while the cup CU is held by the holding portion
137, the adhesive tape TA adhering to the cup CU is
efficiently separated from the lower mount 30 by moving
the robot arm 100 instead of moving the blocking arm
232.

[0088] Then,therobotarm 100 may hold and transport
the cup CU to which the adhesive tape TA is adhered,
and the cup CU may be mounted on the mounting portion
231 included in the blocking arm 232 of the cup attach-
ment device 200. In this manner, restrictions on the po-
sitional relationship between the cup attachment device
200 and the adhesive tape supplying device 300 are re-
duced, and both of these are more freely installed.

Claims

1. An adhesive tape sticking system that sticks an ad-
hesive tape, which is used for fixing a cup serving
as a processing jig of an eyeglasses lens to a refrac-
tive surface of the eyeglasses lens, on a fixing sur-
face of the cup, the adhesive tape sticking system
comprising:
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a substrate movement unit that moves a sub-
strate on which the adhesive tape is adhered to
be disposed;

a first movement unit that moves a first holding
unit configured to hold the cup;

a second movement unit that moves a second
holding unit configured to hold the cup; and

a control device configured to:

control the substrate movement unit to
move the adhesive tape to a first position
by moving the substrate in a predetermined
feeding direction;

control the first movement unit to cause the
firstholding unit to hold the cup, and to apply
the cup onto the adhesive tape by moving
the first holding unit in a state where the cup
is held by the first holding unit after the ad-
hesive tape is moved to the first position;
control the second movement unit, after the
cup is applied onto the adhesive tape, to
cause the second holding unit to hold the
cup adhering to the adhesive tape; and
control at least one of the substrate move-
ment unit and the second movement unit,
after the cup is held by the second holding
unit, to separate the adhesive tape stuck on
the cup from the substrate by changing a
positional relationship betweenthe cup held
by the second holding unit and the sub-
strate.

The adhesive tape sticking system according to
claim 1,

wherein the control device is configured to control
both the substrate movement unit and the second
movement unit when the adhesive tape is separated
from the substrate.

The adhesive tape sticking system according to
claim 1 or 2,

wherein the substrate movementunitincludes a sub-
strate guide means that guides a movement of the
substrate in a direction away from a plane on which
the adhesive tape is disposed.

The adhesive tape sticking system according to
claim 3,
wherein the control device is configured to:

control the substrate movement unit, after the
cup is held by the second holding unit, to move
the substrate in the direction away from the
plane by the substrate guide means; and

control the second movement unit in synchroni-
zation with the movement of the substrate to
separate the adhesive tape stuck on the cup
from the substrate by moving the second holding
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unit in a direction along the plane.

The adhesive tape sticking system according to any
one of claims 1 to 4, further comprising:

acup attachment device that has a blocking arm
for holding the cup, and attaches the cup to the
eyeglasses lens, the cup attachment device at-
taching the cup to the refractive surface of the
eyeglasses lens via the adhesive tape by mov-
ing the blocking arm toward the eyeglasses lens
placed at a predetermined position,

wherein the blocking arm is used as the second
holding unit.

6. The adhesive tape sticking system according to any
one of claims 1 to 4,
wherein the second holding unitis shared to be used
as the first holding unit, and the second movement
unit is shared to be used as the first movement unit.

7. The adhesive tape sticking system according to any
one of claims 1 to 6,

wherein the first movement unit has a robot arm
including an arm portion having a plurality of joint
portions and a holding portion provided at the
arm portion to hold and release an object, the
robot arm moving the object held by the holding
portion by rotating the arm portion via the joint
portions, and

the holding portion is used as the first holding
unit.

8. The adhesive tape sticking system according to any
one of claims 1 to 4, further comprising:

acup attachment device that has a blocking arm
for holding the cup, and attaches the cup to the
eyeglasses lens, the cup attachment device at-
taching the cup to the refractive surface of the
eyeglasses lens via the adhesive tape by mov-
ing the blocking arm toward the eyeglasses lens
placed at a predetermined position,

wherein the first movement unit is shared to be
used as the second movement unit, and has a
robot arm including an arm portion having a plu-
rality of joint portions and a holding portion pro-
vided at the arm portion to hold and release an
object, the robot arm moving the object held by
the holding portion by rotating the arm portion
via the joint portions,

the holding portion is used as the first holding
unit and the second holding unit, and

the control device is configured to control the
robot arm to mount the cup adhering to the ad-
hesive tape on a cup holding portion of the block-
ing arm.
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9.

An eyeglasses lens processing system that includes
the adhesive tape sticking system according to any
one of claims 1to 4 and processes a peripheral edge
of an eyeglasses lens, the eyeglasses lens process-
ing system comprising:

an eyeglasses lens processing device thatcaus-
es a processing tool to process the peripheral
edge of the eyeglasses lens held by a lens hold-
ing shaft;

a cup attachment device that has a blocking arm
for holding the cup and a movement means for
changing a relatively positional relationship be-
tween the cup held by the blocking arm and the
eyeglasses lens supported by a lens support
mechanism, the cup attachment device attach-
ing the cup to the refractive surface of the eye-
glasses lens via the adhesive tape by moving
the blocking arm toward the eyeglasses lens
placed at a predetermined position; and

a robot arm that includes an arm portion having
a plurality of joint portions and a holding portion
provided at the arm portion to hold and release
an object, the robot arm moving the object held
by the holding portion by rotating the arm portion
via the joint portions,

wherein the holding portion of the robot arm is
used as the first holding unit, and the robot arm
is used as the first movement unit,

the blocking arm of the cup attachment device
is used as the second holding unit, and the
movement means is used as the second move-
ment unit,

the control device is configured to:

control the robot arm to transport the eye-
glasses lens placed at a predetermined po-
sition and to dispose the eyeglasses lens at
a predetermined lens placement position of
the cup attachment device;

control the robot arm to cause the holding
portion to hold the cup placed at a prede-
termined position, and to apply the cup onto
the adhesive tape moved to the first posi-
tion;

control the movement means, after the ad-
hesive tape stuck on the cup held by the
blocking arm is separated from the sub-
strate, to attach the cup to the refractive sur-
face of the eyeglasses lens placed at a pre-
determined position via the adhesive tape
by moving the blocking arm;

control the robot arm, after the cup is at-
tached to the refractive surface of the eye-
glasses lens, to cause the holding portion
to hold and take out the eyeglasses lens
together with the cup held by the blocking
arm, and to attach the eyeglasses lens to
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the lens holding shaft of the eyeglasses lens
processing device; and

control the robot arm, after the eyeglasses
lens is completely processed by the eye-
glasses lens processing device, to cause
the holding portion to hold and take out the
eyeglasses lens held by the lens holding
shaft, and to move the processed eyeglass-
es lens to a predetermined position.
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