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(54) END EFFECTOR, INDUSTRIAL ROBOT, AND METHOD FOR OPERATING SAME

(57) An end effector 4 of the industrial robot has an
end effector base portion 5 connected to a robot arm, a
first object holding mechanism 6 provided to the end ef-
fector base portion 5 so as to hold a first type of object
to be handled, a second object holding unit 9 for holding
a second type of object to be handled O2, and a unit
holding mechanism 10 provided to the end effector base
portion 5 so as to releasably hold the second object hold-
ing unit 9. The second object holding unit 9 which is held
by the unit holding mechanism 10 is driven by the first
object holding mechanism 6. The end effector is capable
of considerably enlarging a range of kind and size of an
object which can be handled while suppressing increase
of manufacturing cost and decline in credibility and in-
crease in changing hand installation space accompany-
ing complication of the configuration.
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Description

Technical Field

[0001] The present invention relates to an end effector,
particularly an end effector for handling different kinds of
objects to be handled, an industrial robot having the end
effector, and an operation method of the industrial robot.

Background Art

[0002] In the industrial robot, a suitable end effector
(hand) corresponding to its work contents is mounted on
a tip end of a robot arm and an object to be handled which
is held by the end effector is transferred by driving the
robot arm. In a production line for completing a product
while assembling various kinds of objects to be handled
(components) with different forms and dimensions, an
industrial robot capable of corresponding to various kinds
of objects to be handled is needed.
[0003] If a dedicated robot is to be arranged for each
kind of object to be handled, a space needed to install
the robots increases and a manufacturing cost for the
robot also increases. Therefore, there is a request that
one robot can correspond to different work contents and
objects to be handled.
[0004] Therefore, industrial robots capable of automat-
ically changing a hand which is mounted on a tip end of
a robot arm as a whole or partially changing the config-
uration of the hand mounted on the tip end of the robot
arm according to forms and dimensions of objects to be
handled are proposed (Patent Documents 1, 2).

Citation List

Patent Document

[0005]

[Patent Document 1] Japanese Patent Application
Laid-Open No. 2013-192365
[Patent Document 2] Japanese Patent Application
Laid-Open No. 2011-177862

Summary of Invention

Objects to be Achieved by the Invention

[0006] However, the industrial robot capable of chang-
ing the comfiguration of the hand mounted on the tip end
of the robot arm according to kinds and sizes of objects
to be handled changes the configuration of the hand, and
therefore requiring a complicated configuration, increas-
ing a space for installing a hand to be changed, declining
credibility due to the complicated configuration, and also
increasing the cost.
[0007] The present invention is made considering the
above-mentioned problems of the conventional technol-

ogies, and its object is to provide an end effector capable
of considerably enlarging the range of kinds and sizes of
objects to be handled which can be handled while sup-
pressing the problems above, an industrial robot having
the end effector, and a method for operating the industrial
robot.

Means for Achieving the objects

[0008] In order to achieve the objects above, a first
aspect of the present invention is an end effector mount-
ed on a robot arm of an industrial robot, comprising an
end effector base portion connected to the robot arm, a
first object holding mechanism provided to the end effec-
tor base portion so as to hold a first type of object to be
handled, a second object holding unit for holding a sec-
ond type of object to be handled, and a unit holding mech-
anism provided to the end effector base portion so as to
releasably hold the second object holding unit, driving
the second object holding unit which is held by the unit
holding mechanism by the first object holding mecha-
nism.
[0009] A second aspect of the present invention is that,
in the first aspect of the invention, the first object holding
mechanism has a first gripping member for gripping the
first type of object to be handled, driving the second object
holding unit which is held by the unit holding mechanism
by the first gripping member.
[0010] A third aspect of the present invention is that,
in the second aspect of the invention, the second object
holding unit has a second gripping member for gripping
the second type of object to be handled, driving the sec-
ond gripping member of the second object holding unit
which is held by the unit holding mechanism by the first
gripping member.
[0011] A fourth aspect of the present inveniont is that,
in a third aspect of the invention, the second object hold-
ing unit has an energizing means for energizing the sec-
ond gripping member in a direction that the second type
of object to be handled is gripped, driving the second
gripping member in a direction that the second type of
object to be handled is released by the first gripping mem-
ber against an energizing force of the energizing means.
[0012] A fifth aspect of the present invention is that, in
any one of the first to fourth aspects of the invention, the
unit holding mechanism is provided to a center portion
of the end effector base portion, the first object holding
mechanism being provided around the unit holding
mechanism.
[0013] An industrial robot according to a sixth aspect
of the present invention comprises the end effector ac-
cording to any one of the first to fifth aspects of the in-
vention, and a robot arm on which the end effector is
mounted.
[0014] A seventh aspect of the present invention is an
operation method of the industrial robot according to the
sixth aspect of the invention, comprising a step of holding
the second object holding unit by the unit holding mech-

1 2 



EP 3 150 342 A1

3

5

10

15

20

25

30

35

40

45

50

55

anism, a step of driving the second object holding unit
by the first object holding mechanism so as to hold the
second type of object to be handled by the second object
holding unit, and a step of driving the robot arm so as to
transfer the second type of object to be handled which
is held by the second object holding unit.
[0015] An eight aspect of the present invention is an
operation method of the industrial robot according to the
sixth aspect of the invention, comprising a step of holding
the second object holding unit by the unit holding mech-
anism, a step of driving the robot arm so as to transfer
the second type of object to be handled which is held by
the second object holding unit, and a step of driving the
second object holding unit by the first object holding
mechanism so as to release the second type of object to
be handled which is held by the second object holding
unit.

Advantageous Effect of the Invention

[0016] The present invention can provide an end ef-
fector capable of considerably enlarging a range of kind
and size of an object which can be handled while sup-
pressing increase of manufacturing cost, decline in cred-
ibility and increase in changing hand installation space
accompanying complication of the configuration, an in-
dustrial robot comprising the end effector, and an oper-
ation method of the industrial robot.

Brief Description of the Drawings

[0017]

FIG. 1 is a side view illustrating a schematic config-
uration of an industrial robot on which an end effector
according to an embodiment of the present invention
is mounted (in a state that the second object holding
unit is removed).
FIG. 2 is a perspective view from diagonally below
illustrating the end effector of the industrial robot in
FIG. 2 in a state that the second object holding unit
is removed.
FIG. 3 is a front view illustrates the end effector in
FIG. 2.
FIG. 4 is a bottom view of the end effector in FIG. 2.
FIG. 5 is a longitudinal section view illustrating the
end effector in FIG. 2 together with the first type of
object to be handled.
FIG. 6 is a perspective view illustrating a state that
the second object holding unit is mounted on the end
effector in FIG. 2 in a state that the second type of
object to be handled is held.
FIG. 7 is a longitudinal section view illustrating the
end effector in FIG. 6 in a state that the second type
of object to be handled is held.
FIG. 8 is a perspective view illustrating a state that
the second object holding unit of the end effector in
FIG. 6 is driven so as to release the second object.

Embodiment of the Invention

[0018] Hereunder, an end effector 2 of an industrial
robot 1 according to an embodiment of the present in-
vention will be described referring to the figures.
[0019] As illustrated in FIG. 1, the industrial robot 1 of
the embodiment has an articulated robot arm 2 and an
end effector (hand) 4 mounted on a wrist shaft 3 on a tip
end of the robot arm.
[0020] Note that kinds of industrial robots to which the
present invention is applied are not particularly limited
and it can be applied to various kinds of industrial robots
such as a vertical articulated robot, horizontal articurated
robot, or the like.
[0021] As illustrated in FIGS. 2 to 4, the end effector 4
in the embodiment comprises an end effector base por-
tion 5 connected to the robot arm 2 (FIG. 1). The end
effector base portion 5 is provided with a first object hold-
ing mechanism 6 for holding a first type of object to be
handled.
[0022] The first object holding mechanism 6 has a plu-
rality of first gripping members 7 for gripping the first type
of object to be handled, and a gripping member drive
means 8 for driving the first gripping members 7.
[0023] In the embodiment, three first gripping mem-
bers 7 are arranged at equal angular intervals (120°)
around a center axis line L0 of the end effector 4. Each
of the first gripping members 7 is driven back and forth
in a radial direction with respect to the center axis line L0
of the end effector 4 by the gripping member drive means
8.
[0024] A type of the gripping member drive means 8
is not particularly limited, and various driving sources
such as a fluid pressure cylinder such as an air cylinder
or an electric drive source such as a servo motor can be
used.
[0025] As illustrated in FIG. 5, when holding a first type
of object to be handled O1 by the first object holding
mechanism 6, each of the first gripping members 7 is
positioned outside in the radial direction by the gripping
member drive means 8 and the robot arm is driven so as
to position the three first gripping members 7 around an
upper end portion of the first type of object to be handled
O1.
[0026] In the state, each of the first gripping members
7 is moved inside in the radial direction so as to grip the
upper end portion of the first type of object to be handled
01 from three directions by each of the first gripping mem-
bers 7. Subsequently, the robot arm 2 is driven so as to
transfer the first type of object to be handled O1 to a
predetermined transfer destination and each of the first
gripping members 7 is moved outside in the radial direc-
tion by the gripping member drive means 8 so as to relase
the grip of the first type of object to be handled O1.
[0027] As illustrated in FIGS. 6 and 7, a unit holding
mechanism 10 for holding a second object holding unit
9 is provided at the center portion of the end effector base
portion 5. The second object holding unit 9 is a unit for
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holding a second type of object to be handled O2. In the
example, the unit holding mechanism 10 holds the sec-
ond object holding unit 9 by adsorption.
[0028] However, a mechanism for the unit holding
mechanism 10 to hold the second object holding unit 9
is not limited to adsorption and may be grip by a gripping
member. That is, any mechanism will do as long as it can
releasably fix the second object holding unit 9 to the end
effector base portion 5.
[0029] Note that, in the embodiment, the second type
of object to be handled O2 is smaller in diameter of a part
to be held than the first type of object to be handled O1,
and therefore the second type of object to be handled
O2 cannot be held by the first gripping member 7 of the
first object holding mechanism 6.
[0030] Namely, in the end effector of the embodiment,
an object to be handled with a too small diameter to be
held by the first object holding mechanism 6 can be held
by the second object holding unit which is held by the
unit holding mechanism 10.
[0031] Note that the second type of object to be held
O2 in the embodiment is an O ring.
[0032] The second object holding unit 9 has a unit body
11 which is adsorbed and held by the unit holding mech-
anism 10 and a plurality of second gripping members 12
for gripping the second type of object to be handled O2.
In the embodiment, three second gripping members 12
are arranged at equal angular intervals (120°) around a
center axis line L0 of the end effector 5. A recessed por-
tion 12 in which the O ring as the second type of object
to be held D2 is fitted is formed at a tip end portion of
each of the second gripping members 12.
[0033] As illustrated in FIG.7, each of the second grip-
ping members 12 is rockingly supported by a pivot pin
13 to the unit body 11 and also energized in a direction
that the second type of object to be handled O2 is gripped
(object gripping direction) by a compression spring (en-
ergizing means) 14. A rocking motion of the second grip-
ping member 12 in the object gripping direction is restrict-
ed by each stopper member 15 provided inside in the
radial direction with respect to each of the second grip-
ping members 12.
[0034] The end effector according to the embodiment
is configured so as to drive the second object holding
unit 9 held by the unit holding mechanism 10 by the first
object holding mechanism 6. More specifically, it is con-
figured so as to drive the second gripping member 12 of
the second object holding unit 9 held by the unit holding
mechanism 10 by the first gripping member 7 of the first
object holding mechanism 6.
[0035] Namely, when the first gripping member 7 of
the first object holding mechanism 6 is moved inside in
the radial direction from the state illustrated in FIGS. 6
and 7, the upper end portion of the second gripping mem-
ber 12 of the second object holding unit 9 is pushed in
by a claw portion of the tip end of the first gripping member
6 against the energizing force of the compression spring
14, as illustrated in FIG. 8. Thereby, each of the second

gripping members 12 is driven in a direction for releasing
the second type of object to be handled O2.
[0036] The second type of object to be handled O2 (O
ring in the embodiment) which has been released from
the second gripping member 12 is fitted to a member
which has been previously arranged therebelow as illus-
trated in FIG. 8, for example.
[0037] When holding the second type of object to be
handled O2 by the second object holding unit 9 held by
the unit holding mechanism 10, each of the second grip-
ping members 12 is driven by each of the first gripping
members 7 against the energizing force of each of the
compression springs 14 so as to move each of the second
gripping members 12 to a releasing position. In the state,
the robot arm 2 is driven so as to position the three second
gripping members 12 around the second type of object
to be handled O2.
[0038] In the state, each of the first gripping members
7 is moved outside in the radial direction so as to move
each of the second gripping members 12 to the object
gripping direction by the energizing force of each of the
compression springs 14. Thereby, the second type of
object to be handled O2 is gripped from three directions
by each of the second gripping members 12.
[0039] Subsequently, the second type of object to be
handled O2 is transferred to a predetermined position by
driving the robot arm 2 and each of the first gripping mem-
bers 7 is moved inside in the radial direction so as to
move each of the second gripping members 12 to the
object releasing direction, releasing the gripping of the
second type of object to be handled O2.
[0040] Note that, although the unit holding mechanism
10 is used for holding the second object holding unit 9
as mentioned above, it also can be used for holding the
third type of object to be handled. The robot arm 2 is
driven in the state that the third type of object to be han-
dled is held by the unit holding machenism so as to trans-
fer the third type of object to be handled to a predeter-
mined location.
[0041] As stated above, in the embodiment, the end
effector base portion 5 is provided with the first object
holding mechanism 6 and the unit holding mechanism
10, and also the second gripping member 12 of the sec-
ond object holdng unit 9 held by the unit holding mech-
anism 10 is driven by the first gripping member 7 of the
first object holding mechanism 6. Therefore, it can con-
siderably enlarge a range of kind and size of an object
which can be handled while suppressing increase of
manufacturing cost of the industrial robot 1, decline in
credibility and increase in changing hand installation
space accompanying complication of the configuration.
[0042] Also, the unit holding mechanism 10 for holding
the second object holding unit 9 can be used for holding
an object to be handled, and therefore the range of kind
and size of an object which can be handled can be further
enlarged.
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Description of Reference Numerals

[0043]

1 ... industrial robot
2 ... robot arm
3 ... wrist arm
4 ... end effector (hand)
5 ... end effector base portion
6 ... first object holding mechanism
7 ... first gripping member
8 ... gripping member drive means
9 ... second object holding unit
10 ... unit holding mechanism
11 ... unit body
12 ... second gripping member
12A ... recessed portion of second gripping member
13 ... pivot pin
14 ... compression spring (energizing means)
15 ... stopper member
O1 ... first type of object to be handled
O2 ... second type of object to be handled

Claims

1. An end effector mounted on a robot arm of an indus-
trial robot, comprising:

an end effector base portion connected to the
robot arm;
a first object holding mechanism provided to the
end effector base portion and configured to hold
a first type of object to be handled;
a second object holding unit configured to hold
a second type of object to be handled; and
a unit holding mechanism provided to the end
effector base portion and configured to releas-
ably hold the second object holding unit,
wherein the second object holding unit which is
held by the unit holding mechanism is driven by
the first object holding mechanism.

2. The end effector according to claim 1, wherein the
first object holding mechanism has a first gripping
member configured to grip the first type of object to
be handled, and
wherein the second object holding unit which is held
by the unit holding mechanism is driven by the first
gripping member.

3. The end effector according to claim 2, wherein the
second object holding unit has a second gripping
member configured to grip the second type of object
to be handled, and
wherein the second gripping member of the second
object holding unit which is held by the unit holding
mechanism is driven by the first gripping member.

4. The end effector according to claim 3, wherein the
second object holding unit has an energizing unit
configured to energize the second gripping member
in a direction that the second type of object to be
handled is gripped, and
wherein the second gripping member is driven in a
direction that the second type of object to be handled
is released by the first gripping member against an
energizing force of the energizing unit.

5. The end effector according to any one of claims 1 to
4, wherein the unit holding mechanism is provided
to a center portion of the end effector base portion,
and
wherein the first object holding mechanism is pro-
vided around the unit holding mechanism.

6. An industrial robot, comprising:

the end effector according to any one of claims
1 to 5; and
a robot arm on which the end effector is mount-
ed.

7. An operation method of the industrial robot according
to claim 6, comprising the steps of:

holding the second object holding unit by the
unit holding mechanism;
driving the second object holding unit by the first
object holding mechanism so as to hold the sec-
ond type of object to be handled by the second
object holding unit; and
driving the robot arm so as to transfer the second
type of object to be handled which is held by the
second object holding unit.

8. An operation method of the industrial robot according
to claim 6, comprising the steps of:

holding the second object holding unit by the
unit holding mechanism;
driving the robot arm so as to transfer the second
type of object to be handled which is held by the
second object holding unit; and
driving the second object holding unit by the first
object holding mechanism so as to release the
second type of object to be handled which is
held by the second object holding unit.
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