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A processing and transferring apparatus (1) Is provided with a first turning means (15), which Is provided between a base end of a
movable arm (2) and a base plate (16) so as to turn the movable arm (2) with a rotating axis (14) vertical to rotating axes (5, 6, 7) of
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ABSTRACT

It is an object to provide a machining and conveying
apparatus in which a moving range of a movable arm 1is
widened and a dégree of operational freedom of the movable
arm is heightened so that constraint of a work machining
condition can be eased.

A machining and conveying apparatus 1 has a first
rotational moving unit 15 that is provided between a base
end of a movable arm 2 and a base plate 16 so as to
rotationally move the movable arm 2 about a rotation shaft
14 vertical to rotation shafts 5, 6 and 7 of joints of the
movable arm 2, and a second rotational moving unit 20 that
is provided to an arm piece 11 at the base end of the
movable arm 2 so as to rotationally move the movable arm 2
about a rotation shaft 19 vertical to both the rotation
shaft 14 of the first rotational moving unit and the

rotation shafts 5, 6 and 7 of the joints.
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DESCRIPTION

MACHINING AND CONVEYING APPARATUS

Technical Field
[0001]

The present invention relates to apparatuses used for
machining and conveying various works and, in particular,
to a machining and conveying apparatus which has a
machining or retaining unit for works at a front end of a

multi-joint movable arm.

Background Art
[0002]

As such a kind of apparatuses, apparatuses disclosed
in, for example, Patent Documents 1 and 2 are known.
[0003]

In the apparatus disclosed in Patent Document 1, a
base end of a movable arm is supported to a base or the
like so as to be movable rotationally about a horizontal
rotation shaft, a plurality of joints movable rotationally
about a vertical rotation sharft are provided to the ﬁovable
arm, and a machining unit is provided to a front end of the
movable arm.

[0004]

In the apparatus disclosed in Patent Document 2, a
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base end of a movable arm is supported to a base or the
like so as to be movable rotationally about a vertical
rotation shaft, a plurality of joints movable rotationally
about a horizontal rotation shaft are provided to the
movable arm, and a machining unit is mounted to a front end
of the movable arm so as to be movable rotationally about a
vertical rotation shaft.

_ Patent Document 1l: Japanese Patent Application Laid-
Open No. 5-23992 (FIG. 2)

Patent Document 2: Japanese Patent Application Laid-

Open No. 2-24076 (FIG. 3)

Disclosure of the Invention
Problem To Be Solved by the Invention

[0005]

In both the conventional arts, however, since joint
portions of the movable arm with respect to the base or the
like can move rotationally only to one aXial direction, a
moving range of the movable arm is narrow, and the degree
of operational freedom of the movable arm is not high,

thereby making the machining of some works having certain
sizes and shapes difficult.

[0006]

In view of such a circumstance, it is an object of
the present invention to provide a machining and conveying

apparatus which can widen the moving range of a movable arm
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and heighten the operational freedom of the movable arm so

as to mitigate the constraint of work machining conditions.

Means for Solving the Problem
[0007]

The present invention which achieves the above object
provides a machining and conveying apparatus having a
movable armnhaving a plurality of joints rotationally
moving ébout rotation shafts facing one direction and a
machining or retaining unit provided to a front end of the
movable arm characterized by including: a first rotational
moving unit provided between a base end of the movable arm
and a portion to be wrapped so as to rotationally move the
movable arm about a rotation shaft crossing the rotation
shafts of the joints in a planar manner; and a second
rotational moving unit provided to an arm piece at the base
end of the movable arm so as to rotationally move the
movable arm about a rotation shaft vertical to both the
rotation shaft of the first rotational moving unit and the
rotation shafts of the joints.

[0008]

According to such a constitution, since the first
rotational moving unit is installed between the base end of
the movable arm and the portion to be wrapped and the
second rotational moving unit is provided to an arm piece

at the base end of the movable arm, the connected portions
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of the movable arm with respect to the portion to be
wrapped can be moved rotationally to two axial directions.
That is to say, since the entire movable arm can move
rotationally to the two axial directions with respect to
the portion to be wrapped, a moving range of the movable
arm becomes wide, and a degree of operational freedom of

the movable arm becomes high.

Effects of the Invention
[0009]

In accordance with the present invention, since the
rotation shaft vertical to the rotation shafts of both ends
of the movable arm is added to the arm piece at the base
end of the movable arm, and the connected portions of the
movable arms with respect to the portion to be wrapped can
move rotationally to the two axial directions, the moving
range of the movable arm becomes wide and the degree of

operational freedom of the movable arm becomes high.

[0010]

For this reason, even 1if a machining position is
changed according to types of works to be machined, the
first and second rotational moving units and the joints of
the movable arms are moved rotationally and suitably, so
that the machining unit at the front end of the movable arm
can be moved smoothly to the machining positions of the

works, thereby greatly mitigating the constraint of the
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work machining conditions.
[0011]

Since the movable arms 2 can be moved rotationally to
three axial directions by the joints and the first and
second rotational moving units and thus the degree of the
operational freedom is greatly improved, the operation of
the movable arm becomes smooth, various works can be

subject to complicated and precision machining.

Best Mode for Carrying Out the Invention
[0012]

An embodiment of the present invention is explained
in detail below with reference to accompanying drawings.

[0013]

FIG. 1 1s a perspective view illustrating a machining
and conveying apparatus of the present invention, and FIG.
2 1s a diagram viewed from an X axial direction of FIG. 1.
[0014]

This machining and conveying apparatus 1 has a pair
of multi-joint movable arms 2, and the movable arms 2 are
mounted to a base 4 via a revolving device 3. Each of the
movable arms 2 has three joints which move rotationally
about rotation shafts 5, 6 and 7 facing one direction (X
axial direction in FIG. 1).

[0015]

A bolt conclusion device as a machining unit or a
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work grip device as a retaining unit (not shown), for
example, are mounted to an arm piece 8 at the front end in
arm pieces (8 to 1l1) connected by these joints so as to be

movable rotationally about a rotation shaft 12 vertical to

the rotation shafts 5, 6 and 7 of each joint. An arm piece

9 adjacent to the arm piece 8 at the front end is divided
into two in a longitudinal direction, and its front end
portion 9a is connected to a base end portion 9b so as to
be movable rotationally abouf a rotation shaft 13 in the
longitudinal direction. The rotation shafts 5, 6, 7, 12
and 13 are driven by a motor (not shown).

[0016]

On the other hand, the arm piece 11 at the base end
of the movable arm 2 is provided to a base plate (portion
to be wrapped) 16 of the revolving device 3 via a first
rotational moving unit 15 so as to move rotationally about

a rotation shaft 14 in a direction vertical to the rotation

shafts 5, 6 and 7 of each joint (a 72 axial direction in FIG.

1). The rotational moving unit 15 fixes a motor 17 to the
base plate 16 and transmits its output to the base end of
the movable arm 2 via a reduction gear 18. Each of the
movable arms 2,2 is installed upright on both ends of the
base plate 16, and the motor 17 is installed securely to
installation places of the movable arms 2,2 at the lower
surface of the base plate 16.

[0017]
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'A second rotational moving unit 20, which
rotationally moves the movable arm 2 about a rotation shaft
19 facing a direction vertical to both the rotation shaft
14 of the first rotational moving unit 15 and the rotation
shafts 5, 6 and 7 of the joints (a Y direction in FIG. 1),
is provided to an intermediate portion of the arm piece 11
at the base end. The rotational moving unit 20 fixes a
motor 21 to a lower portion 1lla of the arm piece 11 at the
base end, and transmits its output fo an upper portion 1lb
of the arm piece 11 at the base end via a reduction gear 22.
[0018]

The revolving device 3 composes a link mechanism
which revolves the movable arms 2 with respect to the base
4. That is to say, the center of the base plate 16 is
supported to one end of an L-shaped arm 24 so as to move
rotationally about a rotation shaft 23 facing a Z axial
direction, whereas the other end of the L-shaped arm 24 is
supported to the base 4 so as to move rotationally about a
rotation shaft 25 parallel with the rotation shaft 23 (see
FIG. 2). The rotation shaft 23 is arranged so as to be
perpendicular to.a middle point of a segment for connecting
the rotation shafts 14,14 of the first rotational moving
units 15.

[0019]
A motor 26 is installed securely to an upper surface

of the center of the base plate 16, and a reduction gear 27
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is installed between the center of the base plate 16 and
the upper end of the L-shaped arm 24. The output from the
motor 26 1s transmitted to the upper end of the L-shaped
arm 24 via the reduction gear 27, so as to revolve the base
plate 16 with respect to the L-shaped arm 24. 1In
accordance with the revolving of the base plate 16, the
motors 17,17 installed securely to the lower surfaces of
both ends of the base plate 16 revolves about the reduction
gear 27. .

[0020]

A motor 28 is installed securely to the upper surface
of the other end of the L-shaped arm 24, and a reduction
gear 29 1s installed between the other end of the L-shaped
arm 24 and the base 4. The output from the motor 28 is
transmitted to the base 4 via the reduction gear 29 so as
to revolve the L-shaped arm 24 with respect to the base 4.
[0021]

An operation of the machining and conveying apparatus

1l in this embodiment is explained below.
[0022]

The machining and conveying apparatus 1 is, as shown
in FIG. 3 for example, installed to an assembly line of a

side door D of an automobile. 1In this case, the machining

and conveying apparatus 1 is installed to a mobile object M

which runs on a rail R along a conveying direction of the

side door D.
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[0023]

When a front face or a rear face of the side door D
1s machined, the motor 28 is operated as shown in FIG. 3,
the front end of the L-shaped arm 23 is turned to a work
side, the motor 26 1is operated so as to arrange the base
plate 16 along the work, and the arm pieces 10,10 of the
right and left movable arms 2,2 are made to be upright.
Different types of side doors D are conveyed to a machining
station, and the end surfaces d at the front and réar of
the side doors D occasionally require machining. In this
case, the second rotational moving units 20,20 are operated
as shown in FIG. 4, the right and left movable arms 2,2 may
be pulled down to the outside. That is to say, the end
surfaces d of the front and rear of the side door D can be
machined by one apparatus simultaneously, so that working

efficiency is improved dramatically.

[0024 ]

Further, when the end surfaces d and the rear face of
the si1de D are machined simultaneously, the right and left
movable arms 2 may be pulled down to the same direction as
shown in FIG. 5. Further, since the movable arms 2 can be
moved rotationally to three axial directions, the degree of
operational freedom is high, and various types of the side
doors D can be subject to complicated and precision
machining.

[0025]
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In the machining and'conveying apparatus 1 of this
embodiment, since the rotation shaft 19 facing the Y axial
direction in FIG. 1 is added to the arm piece 11 at the
base end of the movable arm 2 so that the connected
portions of the movable arms 2 with respect to the base
plate 16 can move rotationally to two axial directions, the
moving range of the movable arms 2,2 is widened, and the
degree of the operational freedom of the movable arms 2 is
heightened. .
[0026]

For this reason, even 1f the machining position
varies in accordance with the types of works to be machined,
the first and second rotational moving units 15 and 20 and
the joints of the movable arms 2 are suitably moved
rotationally, so that the machining units at the front ends
of the movable arms 2 can be moved smoothly to the
machining position of works and constraint of machining
conditions can be eased greatly.

[0027]

Further, since the movable arms 2 can be moved
rotationally to the three axial directions by the joints
and the first and second rotational moving units 15 and 20
and the degree of the operational freedom is improved
greatly, the operation of the movable arms 2 becomes smooth,
and thus various works can be subject to the complicated

and precision machining.
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[0028]

In the machining and conveying apparatus 1, the
movable arms 2 are installed to the base 4 via the
revolving device 3, but since the revolving device 3 1is
composed of the link mechanism which is constituted by
pivotally connecting the base plate 16 and the L-shaped arm
24, the moving range of the movable arms 2 with respect to

the installation places of the base 1s widened and the

following advantage 1is provided.

[0029]

That is to say, when the side door D is machined, the
front end of the L-shaped arm 24 is turned to the work side,
but when the machining is halted, the base plate 16 and the
LL-shaped arm 24 are folded along the rail R as shown in FIG.
6, and the front ends of the right and left movable arms 2
may be turned to a side opposite to the side door D. That
is to say, since the movable arms 2,2 can be evacuated from
skidding S, the movable arms 2,2 do not disturb the work
operation of a worker WH oince the movable arms 2,2

revolve about the mobile object M, the work may be arranged

on both sides of the rail R.

{0030}

In the revolving device 3, the motor 26 is installed
securely to the upper surface of the center of the base
plate 16, the reduction gear 27 is 1installed between the

center of the base plate 16 and the upper end of the L-
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shaped arm 24, and the motor 17 1is installed securely to
the lower surfaces of both the ends of the base plate 16.
For this reason, the motors 17,17 are revolved about the
reduction gear 27 in accordance with the revolving of the
base plate 16. The three motors 17,17 and 26 and the
reduction gear 27 are reasonably arranged on the base plate
16 in such a manner so that the revolving device 3 1is

downsized.

[0031]

The above embodiment explains the case where the side
door D of automobiles is machined by the apparatus of the
present invention, but the present invention is not limited
to the use as the machining apparatus, and thus the
retaining unit is provided to the front end of the movable
arm 2 so that the apparatus can be used as the conveying

apparatus for various works.

Brief Description of the Drawings

[0032]

[FIG. 1] FIG. 1 is a perspective view illustrating a
machining and conveying apparatus of the present invention;
[FIG. 2] FIG. 2 is a diagram viewed from an X axial
direction of FIG. 1;

[FIG. 3] FIG. 3 is a perspective view illustrating a use
aspect of the machining and conveying apparatus;

[FIG. 4] FIG. 4 is a perspective view illustrating a use
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aspect of the machining and conveying apparatusj-

[FIG. 5] FIG. 5 is a perspective view illustrating a use
aspect of the machining and conveying apparatus; and
[FIG. 6] FIG. 6 is a perspective view 1llustrating a use

aspect of the machining and conveying apparatus.
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CLAIMS

1. A machining and conveyiling apparatus having a
movable arm having a plurality of joints rotationally
moving about rotation shafts facing one direction and a
machining or retaining unit provided to a front end of the
movable arm, wherein the apparatus comprises:

a first rotational moving unit provided between a
base end of the movable arm and a portion to be wrapped so
as to rotationally move the movable arm about a rotation
shaft crossing the rotation shafts of the joints in a
planar manner; and

a second rotational moving unit provided to an arm
piece at the base end of the movable arm so as to
rotationally move the movable arm about a rotation shaft
vertical to both the rotation shaft of the first rotational

moving unit and the rotation shafts of the joints.
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