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(57) Abrégé/Abstract:

Provided is a seam welding device capable of seam welding various shapes of objects to be welded. A seam welding device which
performs seam welding by causing electricity to be conducted between a first electrode wheel and a second electrode wheel
comprises a first motor which drives the first electrode wheel, a second motor which drives the second electrode wheel, and a first
belt provided between the first electrode wheel and the first motor. If a direction joining the axes of the first electrode wheel and the
second electrode wheel is defined as a vertical direction, the direction from the first electrode wheel toward the second electrode
wheel is upward, and the direction from the second electrode wheel toward the first electrode wheel is downward, then the first
motor is disposed further upward than a point of contact of the first electrode wheel and the second electrode wheel.
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below an axis of the second electrode wheel, the power supply
line being disposed in a space rearward of the first endless
transfer member, and the power supply line extends forward from
the space, passes through an inner space of the first endless
transfer member, and is connected to the first bearing case on

an upper side face of the first bearing case.

2. The seam welding apparatus according to claim 1,
wherein

the first motor is disposed above the axis of the second
electrode wheel,

the second motor is disposed above the first motor, and

between the second electrode wheel and the second motor, a

second endless transfer member that transfers a driving force

of the second motor to the second electrode wheel is provided.
3. The seam welding apparatus according to claim 1 or 2,
wherein

the driving force of the first motor is transferred to the

first transfer member via a speed reducer.

4, The seam welding apparatus according to any one of
claims 1 to 3, comprising:

above the second electrode wheel, an actuator that moves
the second electrode wheel in a direction in which the second
electrode wheel moves closer to the first electrode wheel and a
direction in which the second electrode wheel moves away from

the first electrode wheel.

Date Regue/Date Received 2021-06-29
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Abstract

Provided i1s a seam welding device capable of seam welding
various shapes of objects to be welded. A seam welding device
which performs seam welding by causing electricity to be
conducted between a first electrode wheel and a second
electrode wheel comprises a first motor which drives the first
electrode wheel, a second motor which drives the second
electrode wheel, and a first belt provided between the first
electrode wheel and the first motor. If a direction joining the
axes of the first electrode wheel and the second electrode
wheel is defined as a vertical direction, the direction from
the first electrode wheel toward the second electrode wheel is
upward, and the direction from the second electrode wheel
toward the first electrode wheel i1s downward, then the first
motor is disposed further upward than a point of contact of the

first electrode wheel and the second electrode wheel.



10

15

20

25

CA 03038924 2019-03-29

85182662

DESCRIPTION

Title of Invention

SEAM WELDING DEVICE

Technical Field

The present invention relates to a seam welding apparatus
(device) that performs seam welding by a current flowing
between a first electrode wheel and a second electrode wheel in
a state in which a laminated object to be welded is sandwiched
between the first electrode wheel and the second electrode
wheel.
Background Art

In Japanese Laid-Open Patent Publication No. 2014-155950,
a seam welding apparatus attached to an arm of a robot is
disclosed. In the technology described in Japanese Laid-Open
Patent Publication No. 2014-155950, an object to be welded is
fixed in a predetermined location and the seam welding
apparatus performs seam welding by being moved by the robot

with respect to the object to be welded.

Summary of Invention

In the seam welding apparatus disclosed in Japanese Laid-
Open Patent Publication No. 2014-155950, a servomotor that
drives an electrode wheel is provided coaxially with the
electrode wheel (the electrode roller). Since an object to be
welded has to have a shape that does not interfere with the
servomotor, there is a possibility that the shape of an object

to be welded on which seam welding can be performed is limited.
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The present invention has been made to solve the above-
described problem and an object thereof is to provide a seam
welding apparatus that can perform seam welding on objects to
be welded of various shapes.

The present invention is a seam welding apparatus attached
to an arm of a robot for seam welding by a current flowing
between a first electrode wheel and a second electrode wheel in
a state in which a laminated object to be welded is sandwiched
between the first electrode wheel and the second electrode
wheel, wherein the object is seam welded by moving the seam
welding apparatus by the robot relative to the object to be
welded, the seam welding apparatus comprising: a first motor
that drives the first electrode wheel; a second motor that
drives the second electrode wheel; a first endless transfer
member that is provided between the first electrode wheel and
the first motor to transfer a driving force of the first motor
to the first electrode wheel; a first bearing case rotatably
supporting a first electrode wheel shaft extending from the
first electrode wheel; a power supply line that supplies power
to the first electrode wheel through the first bearing case,
wherein when a line connecting axes of the first electrode
wheel and the second electrode wheel extends vertical, a
direction from the first electrode wheel to the second
electrode wheel is upward, a direction from the second
electrode wheel to the first electrode wheel is downward, a
direction in which the first electrode wheel shaft extends from
the first electrode wheel is rearward, and a direction opposite
to the rearward is forward, the first motor is disposed above a

point of contact between the first electrode wheel and the

Date Regue/Date Received 2020-11-02
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second electrode wheel in a state in which the first electrode
wheel and the second electrode wheel are in contact with each
other, the power supply line is disposed above the point of
contact and below an axis of the second electrode wheel, the
power supply line being disposed in a space rearward of the
first endless transfer member, and the power supply line
extends forward from the space, passes through an inner space
of the first endless transfer member, and is connected to the
first bearing case on an upper side face of the first bearing
case.

With this configuration, it is possible to reduce the size
of the occupied space around the first electrode wheel in the
seam welding apparatus. Therefore, it is possible to prevent
interference between the seam welding apparatus and the object
to be welded and perform seam welding on the objects to be

welded of various shapes.

Date Regue/Date Received 2020-11-02
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Moreover, the seam welding apparatus may include a power
supply line that supplies power to the first electrode wheel,
and the power supply line may be disposed sc as to pass through
the inner space of the first transfer member.

Furthermore, the first motor may be disposed above the
axis of the second electrode wheel, the second motor may be
disposed above the first motor, and, between the second
electrode wheel and the second moter, a second endless transfer
member that transfers the driving force of the second motor to
the second electrode wheel may be provided. This makes it
pessible to reduce the size of the occupied space around the
second electrode wheel in the seam welding apparatus.

In addition, the driving force of the first motor may be
transferred to the first transfer member via a speed reducer.
As a result, it is possible to dispose the speed reducer, which
is relatively large in volume, in a location away from the
first electrode wheel and the second electrode wheel. This
makes it possible to reduce the size of the occupied space
around the first electrode wheel and the second electrode wheel
in the seam welding apparatus.

Furthermore, above the second electrode wheel, an actuator
that moves the second electrode wheel in a direction in which
the second electrode wheel moves closer to the first electrode
wheel and a direction in which the second electrode wheel moves
away from the first electrode wheel may be provided. By
disposing the first motor and the second motor in an upper part
of the seam welding apparatus where the occupied space is
relatively large due to the actuator disposed therein, it is

possible to reduce the space around the first electrode wheel
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in the seam welding apparatus while preventing the influence of
an increase in the occupied space in an upper part of the seam
welding apparatus from being increased.

According to the present invention, it is possible to
prevent interference between the seam welding apparatus and the
object to be welded and perform seam welding on the objects to

be welded of various shapes.

Brief Description of Drawings

FIG. 1 is a schematic front view of a seam welding
apparatus;

FIG. 2 is a schematic left side view of the seam welding
apparatus depicted in FIG. 1;

FIG. 3 is a schematic rear view of the seam welding
apparatus depicted in FIG. 1;

FIG. 4 i1s a schematic explanatory diagram depicting the
configuration of a drive system of a first electrode wheel
depicted in FIG. 1;

FIG. 5 is a schematic explanatory diagram depicting the
configuration of a drive system of a second electrode wheel
depicted in FIG. 1; and

FIG. 6 is a schematic explanatory diagram depicting the
positional relationship among the first electrode wheel, the
second electrode wheel, a first motor, and a second motor which

are depicted in FIG. 1.

Description of Embodiments
Hereinafter, a preferred embodiment of a seam welding

apparatus according to the present invention will be described
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in detail with reference to the accompanying drawings.

FIG. 1 is a schematic front view of a seam welding
apparatus 10, FIG. 2 is a schematic left side view of the seam
welding apparatus 10, and FIG. 3 is a schematic rear view of
the seam welding apparatus 10. In FIG. 1, to make the
structures of the rear faces of a first electrode wheel 12 and
a second electrode wheel 14 easily visible, the first electrode
wheel 12 and the second electrode wheel 14 are indicated by
virtual lines (chain double-dashed lines) and the structures of
the rear faces of the first electrode wheel 12 and the second
electrode wheel 14 are indicated by solid lines.

[Overall configuration of the seam welding apparatus]

The seam welding apparatus 10 is an apparatus that
performs seam welding by a current flowing between the first
electrode wheel 12 and the second electrode wheel 14 in a state
in which an unillustrated object to be welded formed of
laminated thin metal plates is sandwiched between the first
electrode wheel 12 and the second electrode wheel 14. The seam
welding apparatus 10 of the present invention is suitably used
as a seam welding apparatus that welds the inner periphery of a
member such as a doorframe part of an automobile. The seam
welding apparatus 10 is attached to an arm 20 of an
unillustrated robot. The robot can move the seam welding
apparatus 10 to any location and in any position. The seam
welding apparatus 10 can prevent interference between the seam
welding apparatus and the object to be welded while moving
relative to the object to be welded and can perform seam
welding on the objects to be welded of various shapes.

Here, for explanations which are given below, description
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of up and down, right and left, and front and rear in the
drawings is defined. A line connecting the axes of the first
electrode wheel 12 and the second electrode wheel 14 when the
seam welding apparatus 10 is viewed from the direction of an
axis A of the first electrode wheel 12 and an axis C of the
second electrode wheel 14 (for example, when the seam welding
apparatus 10 is viewed in a state of FIG. 1) is assumed to be a
vertical. Moreover, in the vertical direction, a direction
from the first electrode wheel 12 to the second electrode wheel
14 is assumed to be upward, above or upper and a direction from
the second electrode wheel 14 to the first electrode wheel 12
is assumed to be downward, below, or lower. The direction of
the axis A of the first electrode wheel 12 is assumed to extend
in a front-rear direction. Furthermore, in the front-rear
direction, a direction in which a first electrode wheel shaft
12a extends from the first electrode wheel 12 is assumed to be
rearward, rear, or behind and the opposite direction thereof is
assumed to be forward, or front. A direction perpendicular to
the vertical direction and the front-rear direction is assumed
to be a right-left direction. Moreover, when a front area is
viewed from the rear, a left side is assumed to be left and a
right side is assumed to be right. The vertical direction, the
front-rear direction, the right-left direction, above, upper,
downward, below, lower, front, rearward, rear, behind, right,
and left are expressions adopted for convenience of an
explanation of the seam welding apparatus 10; for instance,
downward, below, and lower are not limited to the direction of
gravity.

The seam welding apparatus 10 includes a main body section
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22 and a power supplying section 24. The main body section 22
is supported on a base 28 with an equalizer 26 placed
therebetween. The power supplying section 24 is supported on
the base 28. The base 28 is supported on the arm 20 of the
robot with an automatic tool changer 30 placed therebetween.
The equalizer 26 supports the main body section 22 in such a
way that the main body section 22 can move relative to the base
28 in the vertical direction. A welding position of the object
to be welded is programmed into the robot in advance. The
robot moves the location and position of the seam welding
apparatus 10 in accordance with the programmed welding position
of the object to be welded. Since the equalizer 26 supports
the main body section 22 in such a way that the main body
section 22 can move relative to the base 28, it is possible to
make the movement of the main body section 22 follow minute
displacement of the actual welding position from the welding
position programmed into the robot. In accordance with a
production process, the robot changes an apparatus which the
arm 20 grasps. The arm 20 can automatically grasp or release
the automatic tool changer 30 under the control of the robot.
[Configuration of the main body section]

The main body section 22 includes a first electrode
mechanism 32 having the first electrode wheel 12, a second
electrode mechanism 34 having the second electrode wheel 14, a
first motor 16 driving the first electrode wheel 12, a second
motor 18 driving the second electrode wheel 14, an actuator 40
moving the second electrode wheel 14 closer to or away from the
first electrode wheel 12, z first frame 42 that supports the

first electrode mechanism 32 and the first motor 16, and a
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second frame 52 that supports the second electrode mechanism 34
and the second motor 18.

The first motor 16 and the second motor 18 are
servomotors. The first motor 16 and the second motor 18 drive
the first electrode wheel 12 and the second electrode wheel 14,
respectively, so as to rotate the first electrode wheel 12 and
the second electrode wheel 14 in predetermined directions of
rotation at predetermined rotational speeds.

The actuator 40 has inside thereof unillustrated
servomotor and ball screw mechanism and moves a rod 40a in the
vertical direction. The actuator 40 is not limited to an
actuator using the servomotor and the ball screw mechanism; for
example, the actuator 40 may be an air cylinder, a hydraulic
cylinder, or a linear motor. The lower end of the rod 40a is
fixed to the second frame 52 supporting the second electrode
mechanism 34, which will be described later, and, as a result
of the rod 40a moving in the vertical direction, the whole of
the second electrode mechanism 34 can be moved in the vertical
direction. This makes it possible to move the second electrode
wheel 14 closer to or away from the first electrode wheel 12.
The actuator 40 can adjust the welding pressure which is
applied when the object to be welded is sandwiched between the
first electrode wheel 12 and the second electrode wheel 14.

Power i1s supplied to the first electrode wheel 12 and the
second electrode wheel 14 from the power supplying section 24,
which will be described later. By a current flowing between
the first electrode wheel 12 and the second electrode wheel 14
in a state in which the object to be welded is sandwiched

between the first electrode wheel 12 and the second electrode
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wheel 14, the object is welded.

The first electrode mechanism 32 and the first motor 16
are supported on the first frame 42 (see FIG. 4). The first
electrode mechanism 32 includes the first electrode wheel 12,
the first electrode wheel shaft 12a extending rearward from the
first electrode wheel 12, and a first bearing case 44 that
rotatably supports the first electrode wheel shaft 12a. The
axis A of the first electrode wheel shaft 12a and an axis B of
a first motor rotating shaft 16a, which is a rotating shaft of
the first motor 16, are disposed in such a way that the
locations thereof in the vertical direction are different from
each other, and the first motor 16 is disposed above the axis A
of the first electrode wheel shaft 12a. At the rear end of the
first electrode wheel shaft 1Z2a, a first driven pulley 12b that
rotates integrally with the first electrode wheel shaft 12a is
provided. At the front end of the first motor rotating shaft
l6a, a first drive pulley 16b that rotates integrally with the
first motor rotating shaft 16a is provided. A first belt (a
first transfer member) 46 is wound between the first driven
pulley 12b and the first drive pulley 1l6b. The driving force
of the first motor 16 is transferred to the first electrode
wheel 12 via the first belt 46. The almost entire portion of
the first belt 46 is covered with a belt cover 48. The first
motor 16 includes a first speed reducer 16c, and the number of
revolutions is reduced by the first speed reducer 1l6c and is
output to the first drive pulley 16b.

The first frame 42 is configured with a first member 42a
and a second member 42b which are two plate-like members

disposed so as to be separated from each other in the right-



10

15

20

25

CA 03038924 2019-03-29

85182662

10

left direction. The first member 42a is disposed on the right
side, and the second member 42b is disposed on the left side.
When the first frame 42 is viewed from the front-rear direction
(for example, when the first frame 42 is viewed in a state of
FIG. 1), the first member 42a and the second member 42b are
formed so as to extend from an upper part downward. The first
member 42a and the second member 42b are formed so as to bend
in directions in which the first member 42a and the second
member 42b get closer to each other below the midpoint in the
vertical direction and then extend downward again. The first
member 42a and the second member 42b are each formed in such a
way that the thickness thereof below a bent portion is smaller
than the thickness above the bent portion. The first member
42a and the second member 42b are each formed in such a way
that, in the bent portion, the thickness thereof gets gradually
smaller downward from an upper part.

The first bearing case 44 is fixed at the lower end of the
first frame 42 with bolts or the like in a state in which the
first bearing case 44 is sandwiched between the first member
42a and the second member 42b (see FIG. 1). The first motor 16
is fixed in the midpoint of the first frame 42 in the vertical
direction so as to be located in a rearward position (see FIG.
4). The first motor 16 is fixed to the first frame 42 with
bolts or the like with a mount 50, which is provided across the
space between the first member 42a and the second member 42b,
placed therebetween (see FIGS. 2 and 3).

The second electrode mechanism 34 and the second motor 18
are supported on the second frame 52 (see FIG. 5). The second

electrode mechanism 34 includes the second electrode wheel 14,
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a second electrode wheel shaft 1l4a extending rearward from the
second electrode wheel 14, and a second bearing case 54 that
rotatably supports the second electrode wheel shaft 14a. The
axis C of the second electrode wheel shaft 14a and an axis D of
a second motor rotating shaft 18a, which is a rotating shaft of
the second motor 18, are disposed in such a way that the
locations thereof in the vertical direction are different from
each other, and the second motor 18 is disposed above the axis
C of the second electrode wheel shaft 14a. At the rear end of
the second electrode wheel shaft 14a, a second driven pulley
14b that rotates integrally with the second electrode wheel
shaft 14a is provided. At the front end of the second motor
rotating shaft 18a, a second drive pulley 18b that rotates
integrally with the second motor rotating shaft 18a is
provided. A second belt (a second transfer member) 56 is wound
between the second driven pulley 14b and the second drive
pulley 18b. The driving force of the second motor 18 is
transferred to the second electrode wheel 14 via the second
belt 56. The second motor 18 includes a second speed reducer
18c, and the number of revclutions is reduced by the second
speed reducer 18c and is output to the second drive pulley 18b.
The second frame 52 includes a fixation section 52a which
is formed so as to extend in the front-rear direction and an
upright section 52b which is formed so as to extend in the
vertical direction (see FIG. 5). The second bearing case 54 is
fixed to the lower face of the fixation section 52a with bolts
or the like. The second motor 18 is fixed to a side face of
the upright section 52b in a rearward position thereof in an

area slightly closer to an upper part than a central part in
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the vertical direction. In a location of the upright section
52b where the second motor 18 is attached, an extension section
52c extending rearward from the upright section 52b is formed.
The second motor 18 is fixed to the extension section 52c¢ with
bolts or the like with a mount 64 placed therecbetween.

The actuator 40 is fixed with bolts or the like in a state
in which the actuator 40 is sandwiched between the first member
42a and the second member 42b of the first frame 42 (see FIG.
1). On the front side face of the upright section 52b of the
second frame 52, a rail 52d extending in the vertical direction
is formed. A guide 40b extending from the rear side face of
the actuator 40 engages the rail 52d. As a result, the second
frame 52 is supported so as to be movable with respect to the
actuator 40 in the vertical direction.

The lower end of the rod 40a of the actuator 40 is
attached to a rod receiving section 52e, which is formed in the
fixation section 52a of the second frame 52, in such a way that
the lower end cannot move relative to the second frame 52 in
the vertical direction. The second frame 52 is provided in the
first frame 42 with the actuator 40 placed therebetween in such
a way that the second frame 52 can move relatively in the
vertical direction. In a state in which the second frame 52 is
attached to the first frame 42, the second electrode wheel 14
is located above the first electrode wheel 12. When the
actuator 40 moves the rod 40a in the vertical direction, the
second frame 52 moves in the vertical direction with respect to
the first frame 42. At this time, the second electrode
mechanism 34 and the second motor 18 which are fixed to the

second frame 52 also integrally move in the vertical direction
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with respect to the first frame 42. Since the first electrode
mechanism 32 having the first electrode wheel 12 is fixed to
the first frame 42, the second electrode wheel 14 of the second
electrode mechanism 34 can move (can move closer to or away
from the first electrode wheel 12) in the vertical direction
with respect to the first electrode wheel 12.

[Configuration of the power supplying section]

The power supplying section 24 supplies power to be used
at the time of welding of the portion to be welded to the first
electrode wheel 12 and the second electrode wheel 14. The
power supplying section 24 includes a transformer (a power
transformer) 58, a first power supply line (a power supply
line) 60, and a second power supply line 62. The transformer
58 adjusts (transforms) a voltage input from the ocutside of the
seam welding apparatus 10 and supplies the voltage to the first
electrode wheel 12 and the second electrode wheel 14. The
transformer 58 outputs an alternating current; alternatively,
by providing a rectifier or the like downstream of the
transformer 58, a direct current may be supplied to the first
electrode wheel 12 and the second electrode wheel 14. The
transformer 58 1s configured with a first transformer 58a and a
second transformer 58b and is fixed to the base 28 in a state
in which the first transformer 58a and the second transformer
58b are arranged in the front-rear direction. This makes it
possible to collectively dispose the transformer 58, which is
relatively heavy, in a location near the base 28 (in
particular, the automatic tool changer 30). Compared to a case
where one large transformer 58 is fixed to the base 28, since

the first transformer 58a and the second transformer 58b can be
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disposed in such a way that the positions of the center of
gravity thereof are brought closer to the arm 20 of the robot
with respect to the base 28, the moment of inertia of the seam
welding apparatus 10 is easily reduced.

The first power supply line 60 is an electric wire that
supplies the power output from the transformer 58 to the first
electrode wheel 12. An end of the first power supply line 60
on a side where the transformer 58 is located is connected to
the first transformer 58a and the second transformer 58b with a
conductor 60a placed therebetween (see FIG. 2). An end of the
first power supply line 60 on a side where the first electrode
wheel 12 is located is connected to the first electrode wheel
shaft 12a inside the first bearing case 44. The current output
from the transformer 58 is supplied to the first electrode
wheel 12 via the first power supply line 60, wiring inside the
first bearing case 44, and the first electrode wheel shaft 12a.

The second power supply line 62 is an electric wire that
supplies the power output from the transformer 58 to the second
electrode wheel 14. An end of the second power supply line 62
on a side where the transformer 58 i1s located is connected to
the first transformer 58a and the second transformer 58b with a
conductor 62a placed therebetween (see FIG. 2). An end of the
second power supply line 62 on a side where the second
electrcde wheel 14 is located is connected to the second
electrode wheel shaft l4a inside the second bearing case 54.
The current output from the transformer 58 is supplied to the
second electrode wheel 14 via the second power supply line 62,
wiring inside the second bearing case 54, and the second

electrode wheel shaft 1l4a.
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The first power supply line 60 and the second power supply
line 62 include a first flexible section 60b and a second
flexible section 62b, respectively. Even when the first
electrode mechanism 32 and the second electrode mechanism 34
move with respect to the base 28 in the vertical direction, the
displacement in the vertical direction can be absorbed by the
first flexible section 60b and the second flexible section 62b.
[Details of the placement of the main body section]

The placement of the members of the main body section 22
will be described by using FIG. 6. The second electrode wheel
14 is disposed above the first electrode wheel 12. The first
motor 16 and the second motor 18 are disposed above a point of
contact E between the first electrode wheel 12 and the second
electrode wheel 14 in a state in which the first electrode
wheel 12 and the second electrode wheel 14 are in contact with
each other. Furthermore, the first motor 16 and the second
motor 18 are disposed above the axis C of the second electrode
wheel 14. 1In addition, the second motor 18 is disposed above
the first motor 16. Moreover, the actuator 40 is disposed
above the second electrode wheel 14.

As a result, in a region behind the belt cover 48 and
below the axis C, other members of the main body section 22 are
not disposed, which makes it possible to secure space.
Moreover, it is possible to collectively dispose the first
motor 16, the second motor 18, and the actuator 40, which are
relatively heavy, in an upper part of the seam welding
apparatus 10 near the arm 20. As a result, compared to a case
where the first motor 16, the second moctor 18, and the actuator

40 are provided in locations away from the arm 20, the moment
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of inertia of the seam welding apparatus 10 is easily reduced.
[Details of the placement of the power supplying section]

The transformer 58 is disposed above the second electrode
wheel 14, This makes it possible to collectively dispose the
transformer 58, which is relatively heavy, in an upper part of
the seam welding apparatus 10 near the arm 20 together with the
first motor 16, the second motor 18, and the actuator 40. As a
result, compared to a case where the transformer 58 is provided
in a location away from the arm 20, the moment of inertia of
the seam welding apparatus 10 is easily reduced.

In a rearward position of the belt cover 48, an opening
48a is formed below the axis C of the second electrode wheel 14
and above the point of contact E between the first electrode
wheel 12 and the second electrode wheel 14. In a front
position of the belt cover 48, an opening 48b is formed below
the point of contact E between the first electrode wheel 12 and
the second electrode wheel 14 and above the first bearing case
44.

The first power supply line 60 enters the belt cover 48
through the opening 48a, passes through the inner space of the
first belt 46, and leaves the belt cover 48 through the opening
48b. The first power supply line 60 is connected to the first
electrode wheel shaft 12a from the upper side face of the first
bearing case 44 (see FIGS. 1, 2, and 6).

As a result of the first motor 16 and the second motor 18
being disposed above the axis C of the second electrode wheel
14, it is possible to secure space below the axis C and behind
the belt cover 48. Of this space, in the space above the point

of contact E between the first electrode wheel 12 and the
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second electrode wheel 14, the first power supply line 60 can
be disposed.

In the inner space, which is a dead space, of the first
belt 46 extending to an area below the point of contact E
between the first electrode wheel 12 and the second electrode
wheel 14, the first power supply line 60 is disposed. This
makes it possible to dispose the first power supply line 60
below the point of contact E without newly occupying the space
below the point of contact E.

The first power supply line 60 is connected to the first
bearing case 44 on the upper side face of the first bearing
case 44, above which the space is already occupied by the
second electrode mechanism 34. As a result, the first power
supply line 60 can be connected to the first bearing case 44
without occupying the space around the first bearing case 44
(the space on both sides of the first bearing case 44 and below
the first bearing case 44) which is not cccupied by other
members.

In the second member 42b which is the left-hand member of
the first frame 42, an opening 42c is formed in a location in
which the second bearing case 54 is disposed. The second power
supply line 62 enters the first frame 42 through the opening
42c. The second power supply line 62 is connected to the
second electrode wheel shaft 14a from the right side face of
the second bearing case 54 (see FIGS. 2 and 6).

[Effects]

The seam welding apparatus 10 of the present invention can

perform seam welding on the inner periphery of an object to be

welded such as a doorframe part of an automobile. Moreover,
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the seam welding apparatus 10 performs seam welding on an
object to be welded of any shape while moving relative to the
object to be welded.

For this reason, in the seam welding apparatus 10 of the
present embodiment, the first motor 16 is disposed above the
point of contact E between the first electrode wheel 12 and the
second electrode wheel 14. As a result, compared to a case
where the first motor 16 is provided coaxially with the first
electrode wheel 12, it is possible to reduce the size of the
occupied space below the point of contact E (that is, around
the first electrode wheel 12) in the seam welding apparatus 10.
This makes it possible to prevent interference between the seam
welding apparatus 10 and the object to be welded and perform
seam welding on the objects to be welded of various shapes.

Moreover, in the seam welding apparatus 10 of the present
embodiment, the first power supply line 60 that supplies power
to the first electrcde wheel 12 from the transformer 58
disposed above the second electrode wheel 14 is disposed so as
to pass through the inner space, which is a dead space, of the
first belt 46. Furthermore, when the seam welding apparatus 10
is viewed from the front-rear direction (for example, when the
seam welding apparatus 10 is viewed in the state of FIG. 1),
the first power supply line 60 does not overhang to the right
and to the left with respect to the first bearing case 44. As
a result, compared to a case where the first power supply line
60 is disposed on the side of the outer periphery of the first
belt 46, it is possible to reduce the size of the occupied
space around the first electrode wheel 12 in the seam welding

apparatus 10. This makes it possible to prevent interference
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between the seam welding apparatus 10 and the object to be
welded and perform seam welding on the objects to be welded of
various shapes.

Furthermore, in the seam welding apparatus 10 of the
present embodiment, the first motor 16 is disposed above the
axis C of the second electrode wheel 14 and the second motor 18
is disposed above the first motor 16 (see FIG. 6). As a
result, it is possible to reduce the size of the occupied space
in a region below the axis C in the seam welding apparatus 10.
This makes it possible to prevent interference between the seam
welding apparatus 10 and the object to be welded and perform
seam welding on the objects to be welded of various shapes.

In addition, in the seam welding apparatus 10 of the
present embodiment, the first motor 16 and the second motor 18
include the first speed reducer 1l6c and the second speed
reducer 18c, respectively. This makes it possible to dispose
the first speed reducer 16c and the second speed reducer 18c,
which are relatively large in volume, in locations away from
the first electrode wheel 12 and the second electrode wheel 14.
Therefore, it is possible to make effective use of the space
around the first electrode wheel 12 and the second electrode
wheel 14 in the seam welding apparatus 10. As a result, it is
possible to prevent interference between the seam welding
apparatus 10 and the object to be welded and perform seam
welding on the objects to be welded of various shapes.
Moreover, since the number of revolutions of the first drive
pulley 16b and the second drive pulley 18b can be reduced by
the first speed reducer 16c and the second speed reducer 18c,

it is possible to prevent the first belt 46 and the second belt
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56 from becoming detached from the first drive pulley 16b and
the second drive pulley 18b.

Furthermore, the seam welding apparatus 10 of the present
embodiment includes the actuator 40, which moves the second
electrode wheel 14 in a direction in which the second electrode
wheel 14 moves closer to the first electrode wheel 12 and a
direction in which the second electrode wheel 14 moves away
from the first electrode wheel 12, above the second electrode
wheel 14. 1In an area above the second electrode wheel 14 in
which the first motor 16 and the second motcocr 18 are disposed,
the actuator 40 is disposed. By disposing the first motor 16
and the second motor 18 in an upper part of the seam welding
apparatus 10 where the occupied space 1s inherently large, it
is possible to reduce the space 1in & lower part of the seam
welding apparatus 10 (around the first electrode wheel 12)
while preventing the influence of an increase in the occupied
space in an upper part of the seam welding apparatus 10 from
being increased.

[Cther embodiments]

While the present invention has been described based on
the embodiment, the specific configuration of each invention is
not limited to the embodiment and various design changes and so
forth can be made within the scope of the invention.

For example, in the present embodiment, the first motor 16
and the second motor 18 are configured with servomotors. The
first motor 16 and the second motor 18 may be configured with,
for example, normal motors provided with a pulse motor or a
rotary encoder and are not limited to particular motors.

Moreover, in the present embodiment, the first belt 46 is
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wound between the first driven pulley 12b and the first drive
pulley 16b and the second belt 56 is wound between the second
driven pulley 14b and the second drive pulley 18b. It goes
without saying that each of the first belt 46 and the second
belt 56 may be configured with a chain and each of the first
driven pulley 12b, the second driven pulley 1l4b, the first
drive pulley 16b, and the second drive pulley 18b may be

configured with a gear.
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CLAIMS

1. A seam welding apparatus attached to an arm of a robot
for seam welding by a current flowing between a first electrode
wheel and a second electrode wheel in a state in which a
laminated object to be welded is sandwiched between the first
electrode wheel and the second electrode wheel, wherein the
object is seam welded by moving the seam welding apparatus by
the robot relative to the object to be welded, the seam welding
apparatus comprising:

a first motor that drives the first electrode wheel;

a second motor that drives the second electrode wheel;

a first endless transfer member that is provided between
the first electrode wheel and the first motor to transfer a
driving force of the first motor to the first electrode wheel;

a first bearing case rotatably supporting a first
electrode wheel shaft extending from the first electrode wheel;

a power supply line that supplies power to the first
electrode wheel through the first bearing case, wherein

when a line connecting axes of the first electrode wheel
and the second electrode wheel extends vertical, a direction
from the first electrode wheel to the second electrode wheel is
upward, a direction from the second electrode wheel to the
first electrode wheel is downward, a direction in which the
first electrode wheel shaft extends from the first electrode
wheel is rearward, and a direction opposite to the rearward is
forward, the first motor is disposed above a point of contact
between the first electrode wheel and the second electrode
wheel in a state in which the first electrode wheel and the
second electrode wheel are in contact with each other, the

power supply line is disposed above the point of contact and
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below an axis of the second electrode wheel, the power supply
line being disposed in a space rearward of the first endless
transfer member, and the power supply line extends forward from
the space, passes through an inner space of the first endless
transfer member, and is connected to the first bearing case on

an upper side face of the first bearing case.

2. The seam welding apparatus according to claim 12,
wherein

the first motor is disposed above the axis of the second
electrode wheel,

the second motor is disposed above the first motor, and

between the second electrode wheel and the second motor, a

second endless transfer member that transfers a driving force

of the second motor to the second electrode wheel is provided.
3. The seam welding apparatus according to claim 1 or 2,
wherein

the driving force of the first motor is transferred to the

first transfer member via a speed reducer.

4, The seam welding apparatus according to any one of
claims 1 to 3, comprising:

above the second electrode wheel, an actuator that moves
the second electrode wheel in a direction in which the second
electrode wheel moves closer to the first electrode wheel and a
direction in which the second electrode wheel moves away from

the first electrode wheel.

Date Regue/Date Received 2020-11-02



CA 03038924 2015-03-29
%

1/6

FIG. 1
F///IO
20
—1—30
582 /58 /24
5 ] ,/
( 60a
| | 1
42a - 60
42 ]
42b~— | | | .
. 62a
] =62
26—1
T—62b
14a
14—
b4
12a——%;——
: upP
12—

LEFT

DOWN



CA 03038924 2015-03-29

26 "
FIG. 2
20
—+—30
58
N 2
40— — ——58b
4— 60a
16
5 KE ! —— 60
42b "”"’T"i T
3-PT 4---40a ;
\ \ I J /16
|
-B
14—
14a—__]|
c
929"
Ir
12a —it ;
b
12— bz
g up
1 f 12
32 FRONT REAR

DOWN



CA 03038924 2015-03-29

Y + -
3/6
FIG. 3
20
130
24\ 580 52 28
60a ( 0
/ 54
!
T |18
T 18
60/ —T1 26
60b |
16¢ : B
16—t - ~+—1—50
NS
LEFT RIGHT

DOWN



CA 03038924 2015-03-29

4/6

FIG. 4

16

16c

16b 16a

up

12b

REAR

FRONT

DOWN



CA 03038924 2015-03-29

5/6
FIG. 5
40  40b 52d
‘ ' 52
v 53¢ 64
[ 18¢c 8
[

""" ! 7] [
18b !
18a—

/ ! !
! EE
40a—— 40b oo
,1;————1;‘5%
52e ' i’"‘56
h Bt |
14— ]; | '
- 522" —
> Hob,
|
14a—Jtt / H i
! s
| ’] 54 14b
J 34
up
FRONT REAR

DOWN



40a —

14—}

CA 03038924 2015-03-29

6/6
FIG. 6
22
18¢ ¢/
18 ( 18
s |
i %{//18a i ;
— .
H
P
56— i 16¢c
i i 16b // 6
i 1 ra |
| i /
i | ] Nl 16a /
i ila:

14a

12a

12—

FRONT

DOWN

REAR



40 2
/ 18c /
T 18b 18
am PPt ll
i :
408 —-f. 56— 16b 16¢
34 ! ,/ 1
™~ =0
52e T P, 8a 7 }
w—l H ) 62 ] B
l_-_‘l [ — 1 (I
i
14a i <
i ¢
| 4Ba
e ;
54 ; 145
420 gy ;
\
E-] 44 / 60
/ -
12a H
Hi-
12— it 48
T up
U k7} 12b
FRONT REAR

DOWN



	Page 1 - COVER_PAGE
	Page 2 - COVER_PAGE
	Page 3 - COVER_PAGE
	Page 4 - ABSTRACT
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - DESCRIPTION
	Page 11 - DESCRIPTION
	Page 12 - DESCRIPTION
	Page 13 - DESCRIPTION
	Page 14 - DESCRIPTION
	Page 15 - DESCRIPTION
	Page 16 - DESCRIPTION
	Page 17 - DESCRIPTION
	Page 18 - DESCRIPTION
	Page 19 - DESCRIPTION
	Page 20 - DESCRIPTION
	Page 21 - DESCRIPTION
	Page 22 - DESCRIPTION
	Page 23 - DESCRIPTION
	Page 24 - DESCRIPTION
	Page 25 - DESCRIPTION
	Page 26 - DESCRIPTION
	Page 27 - CLAIMS
	Page 28 - CLAIMS
	Page 29 - DRAWINGS
	Page 30 - DRAWINGS
	Page 31 - DRAWINGS
	Page 32 - DRAWINGS
	Page 33 - DRAWINGS
	Page 34 - DRAWINGS
	Page 35 - REPRESENTATIVE_DRAWING

