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(57) Abréegée/Abstract:

There Is provided a device capable of smoothly, easily and automatically instaling a molding on a door panel for an automobile. A
molding Installation jig has a dynamic sensor 12 between a jig body 11 and the arm 7. The dynamic sensor 12 Is desighed to
detect force applied from the molding installation jig 10 to the molding M. A finger 13 Is supported on a side of the jig body 11 as a
means for contacting and holding an end section of the molding M. Also, three suction pads communicating with a vacuum device
are provided on a surface of the jig body 11 at equal intervals. Further, a pair of brackets 16 having a C-shaped cross section are
provided on a side surface of the jig body 11 which Is perpendicular to the surface on which the suction pads 15 are provided. A
first roller 17, a second roller 18, and a third roller 19 are rotatably supported in each of the brackets 16.
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ABSTRACT

There is provided a device capable of smoothly, easily and automatically
installing a raolding on a door panel for an automobile. A molding instaliation jig
10 has a dynamic sensor 12 between a jig body 11 and thearm 7. The dynamic
sensor 12 is designed to detect force applied from the molding installation jig 10 to
the molding M. A finger 13 is supported on a side of the jig body 11 as a means for
contacting and holding an end section of the molding M. Also, three suction pads
15 communicating with a vacuum device are provided on a surfape of the jig body 11
at equal intervals. Further, a pair of brackets 16 having a C-shaped cross section are
provided on a side surface of the jig body 11 which is perpendicular to the surface on
which the suction pads 15 are provided. A first roller 17, a second roller 18, and a
third roller 19 are rotatably supported in each of the brackets 16.
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DESCRIPTION

MOLDING INSTALLATION METHOD AND DEVICE

Technical Field
[0001]

The present invention relates to an installation jig for automatically installing
a molding (weather strip) on an upper end of a door panel of an automobile (outer
panel or inner trim), an installation device (robot) provided with that installation jig

at the tip of an arm and a method for installing the molding with the installation

device.

Backeround Art
[0002]

As disclosed in Patent Literature 1, a molding (weather strip) is installed on
upper ends of an outer panel and an inner tnm configuring a door panel of an
automobile; a lip section of the molding is brought into contact onto a window glass

surface so that droplets and dusts will not enter the door panel in its inside at an

occasion when the window glass is lowered.

[0003]
As for the above described molding installation, automatic installation with a

robot is carried out conventionally, That automatic installation is carried out by

position control with a robot subjected to teaching of an installation position.

Patent Literature 1: Japanese Patent Application Publication No, 10-100681
[0004]

As described above, conventionally a molding is installed by automatic

installing with a robot. However, installation is carried out only by controlling the
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positions of the robot.  Therefore, unreasonable force is applied to the molding and
the automobile body which can be occasionally damaged. In order to avoid this, a
dedicated device for detecting abnormal operations is required beside the installation

robot, giving rise to cost increase and deterioration in workability.

Disclosure of the Invention

[0005]

In order to solve the above described problems, a molding installation jig
according to the present invention comprises a suction pad for sucking a side surface
of a molding; a finger brought into contact from the longitudinal direction of the
molding; a roller for pressing the molding downwatd in order to fit the molding in a
roller door panel and a roller for pressing the molding toward the inner side of an
automobile body; and a dynamic sensor for detecting pressing force by those rollers,
and a moidhlg installation device is configured by providing the molding installation
Jig on respective tip sections of two arms which are driven independently.

[0006] '

A dynamic sensor detects pressing force applied to the molding, and thereby
occurrence of an abnormal operaﬁon can be determined instantly. In addition,
deformation of the molding shape can be treated easily. Therefore, one molding
installation jig can carry out fitting of moldings in different shapes.

[0007]

In addition, a roller for pressing a molding downward and a roller for pressing
the molding toward the interior of an automobile body are used so as not to damage |
the molding. In addition, suction pads for sucking a side surface of a molding and a
finger for pressing the molding in the longitudinal direction are used to facilitate

installation and removal of a molding.

[0008]
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In addition, molding installation jigs are provided at the tips of two arms

which are independently driven.  With this, the attitude of the molding can be
changed arbitrarily, which make is possible to fit the molding into the upper end of a
door panel easily without interfering with the other members, .
[0009]

Also, according to a molding installation method by using the above
described molding installation device, the dynamic sensor is used not to apply force

of a predetermined value or more to a molding. Such a configuration enables 2

molding to smoothly fit into the upper end of a door panel.
[0010}

According to the present invention, in order to install & mdlding onto the
upper t:;.nd of a door panel, the molding can be smoothly installed without damaging
the molding or an automobile body with unreasonable force. In addition, the
molding installation jig itself is smaller and lighter than conventional ones.

Therefore, a device (robot) in which the molding installation jig is incorporated

becomes compact.

Morteovet, in a case where the shape of 2 molding or a door panel is changed,

the installation device can be used only by inputting information thereof.

In one aspect, the invention provides a molding installation device, comprising;

a rigidly mounted base;

a first arm having one end attached to the base and a distal end extending outward from

the base;

a first molding installation jig attached to the distal end of the first arm;

a second arm having one end attached to the base and a distal end extending outward

from the base; and
a second molding installation jig attached to the distal end of the second arm;
wherein each molding installation jig comprises:

a )ig body;
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a finger attached to a side of the jig body and adapted to be moved into contact
with a molding from a longitudinal direction of the molding;

a suction pad attached to a surface of the jig body and adapted to hold a side
surface of the molding;

a first roller attached to the jig body and adapted to press the molding downward
in order to fit the molding in a roller door panel;

a second roller attached to the jig body and adapted to press the molding toward
an inner side of an automobile body; and

a pressure sensor attached between the jig body and the distal end of the arm,

wherein the pressure sensor detects a pressing force experienced by the rollers.

Brief Description of the Drawings
10011
- Figure 1 is a plan view of a molding installation area where a molding
installation device according to the present invention is applied;
Figure 2 is a plan view of the molding installation device;
Figure 3 is a plan view of a molding installation jig provided at a tip of an arm
of the molding installation device;

Figure 4 is a view seen from A direction of Figure 3;
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Figure 5 is a view seen from B direction of Figure 3;

Figure 6 is a view showing a first step among steps for installing a molding on,
a door panel;

Figure 7 is a view showing a state where an end of the molding is lowered,;

Figure 8 is a view showing a state where a pressin‘g,r finger of one molding
installation jig 1s caused to retreat;

Figure 9 is a sectional view showing a state whete the molding 1s temporarily
engaged;

Figure 10 is a sectional view showing a state where the molding 1s fit 1nto the
upper end of a door panel from the temporarily engaged state; and

Figure 11 is a diagram similar to Figure 10 showing another embodiment.

Best Mode for Carrying Out the Invenfion
[0012]

Embodiments of the present invention will ,bg described below with reference
to the accompanying drawings. Figure 1 is a plan view of a molding installation
area where a molding installation device according to the present invention is applied,
and there is provided an automobile door conveyance line 1. A pallet2is
intermittently conveyed from right to left in the drawing élong that conveyance line 1.
A right side door W and a left side door W are altematély placed on each pallet 2.
[0013]

A roller conveyer 3 is arranged along the automobile door conveyance line 1.
A bucket 4 for stocking a molding is provided on a side of the rolier conveyer 3, and
a predetermined molding M is set on the pallet 5 from the bucket 4. In this
embodiment, a pair of left and right moldings M are set on the pallet 5 so as to move
from left to right on the roller conveyer 3 and the pallet S having been made vacant 1s

caused to return to the original position (not illustrated in the drawing).
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[0014]

In addition, two molding installation devices 6 according to the present
invention are arranged along the roller conveyer 3. One molding installation device
6 is for the right side door W. The other molding installation device 6 is for the left
side door W.

[0015]

Each of the molding installation devices 6 has molding installation jigs 10 and
100 provided on the tip section of two arms 7 and 8 which are driven independently.
Since the molding installation jig 10 and the molding installation jig 100 are different
only in the position of a finger for retaining the molding in the longitudinal direction,
only the molding installation jigs 10 will be described in detail with reference to
- Figure 2 to Figure 5.  Figure 2 is a plan-view of the molding installation device,
Figure 3 is a plan view of a molding installation jig provided at a tip of an arm of the
‘molding installation device, Figure 4 is a view seen from A direction of Figure 3, and
Figure 5 is a view seen from B direction of Figure 3.
[0016]

The molding installation jig 10 has a dynamic sensor 12 between a jig body
11 and thearm 7. The dynamic sensor 12 is designed to detect force applied from
the molding installation jig 10 to the molding M and recognize completion of work
when thé value thereof reaches a predetermined value.
[0017]

A finger 13 is supported on a side of the jig body 11 as a means for contacting
and holding an end section of the molding M. The finger 13 is linked to a cylinder

umit 14 and moves forward and backward by driving the cylinder unit 14.
[0018]
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Also, three suction pads 15 communicating with a vacuum device are
provided on a surface of the jig body 11 at equal intervals. The suction pads 15

protrude m the same direction as the forward and backward direction of the finger 13.
[0019]

Further, a pair of brackets 16 having a C-shaped cross section are provided on
a side surface of the jig body 11 which is perpendicular to the surface on which the
suction pads 15 are provided. A first roller 17, a second roller 18, and a third rolles
19 are rotatably supported in each of the brackets 16.

[0020]

Next, with the molding installation device 6 configured as described above, a
procedure of installing a molding M on an outer panel of a right side door W will be
described with reference to Figure 6 to Figure 10, Figure 6 is a view showing a first
step among steps for installing a molding on a door panel, Figure 7 is a view showing
a state where an end of the molding is lowered, Figure 8 is a view showing a state
where a pressing finger of one molding installation jig is caused to retreat, Figure 9 is
a sectional view showing a state where the molding 1s temporarily engaged, and
Figure 10 is a sectional view showing a staf; where the molding is fit into the upper
end of a door panel from the temporarily engaged state. Since a left side door
undergoes the same operation, an explanation thereof will be omitted.

[0021]

At first, the arms 7 and 8 are caused to come closer to each other. The
fingers 13 of the left and righi molding installation jigs 10 and 100 are brought into
contact to the molding M from the longitudinal direction thereof as illustrated in
Figure 6. Further the suction pads 15 suck the both end sections of the molding M
and thereby hold the molding M between the left and right molding installation jigs
10 and 100. In this instance, the molding M is substantially parallel to the upper

end of an outer door panel P.
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[0022]

Subsequently, the arm 8 of the molding installation device 6 is lowered as .
illustrated in Figure 7 to engage an end of the molding M with the outer door panel P.
Furtber the arms 7 and 8 are moved to stick the end of the molding M on a garnish G.
In this instance, the finger 13 of the molding installation jig 10 is in contact with an
end of the molding M.  Therefore, in the other end near to the garnish G, the finger
13 is refreated 1n advance as illustrated in Figure 8. Incidentally, the end of the
molding M is held by the suction pads 15 of the molding installation jig 100.

[0023]

Subsequently, the arm 7 on which the molding installation jig 10 is provided
is lowered to temporarily engage the entire molding M with the outer door panel P.
Figure 9 shows this state. That is, the upper end of the outer door panel P enters the
molding M. A lip section L of the molding M is in contact with a window glass,
and with its reaction force, the upper section of the molding M is inclined toward the
outside of the autornobile body.

[0024]

From this state, the holding state with the finger 13 and the suction pads 15 is
released; the arms 7 and 8 of the molding installation device 6 are operated to change
the directions of the molding installation jigs 10 and 100, the first roller 17 is applied
to the upper section of the molding M and the second roller 17 1s applied to the side
section of the molding M as illustrated in Fi guré 10, and the molding M is pressed
downward and toward the inside of the automobile body so as to be fit into the upper
end of the outer door panel P.

Incidentally, the pressing direction of the molding M does not need to be
precisely downward and sideward but can be in an oblique direction.

10025]
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Force applied to the molding M at the time of being fit is detected with the
dynamic sensor 12 all the time. When the applied force exceeds a predetermined
value, the work is stopped. With this, it is possible to avoid a disadvantage that the
molding M or the automobile body is damaged.

[0026] '

Figure 11 1s a diagram similar to Figure 10 showing another embodiment. In
this embodiment, a molding M which is large in the vertical dimension is fit. In this
case, the first roller 17 is not used, The molding M is fit in a state where the second
roller 18 is brought into contact with the upper section of the molding M and the
third roller 19 is brought into contact with the side section of the molding M.

[0027]

In the drawings, the molding is provided at the upper end of the outer panel of

the door. However, the present invention is also applicable to a case where the

molding is provided at the upper end of an inner trim of the door.
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9.
The embodiments of the invention in which an exclusive property or privilege is

claimed are defined as follows:

1. A molding installation device, comprising:

a rigidly mounted base;

a first arm having one end attached to the base and a distal end extending outward
from the base;

a first molding installation jig attached to the distal end of the first arm;

a second arm having one end attached to the base and a distal end extending

outward from the base; and
a second molding installation jig attached to the distal end of the second arm;
wherein each molding installation jig comprises:
a jig body;
a finger attached to a side of the jig body and adapted to be moved into
contact with a molding from a longitudinal direction of the molding;

a suction pad attached to a surface of the jig body and adapted to hold a

side surface of the molding;

a first roller attached to the jig body and adapted to press the molding
downward in order to fit the molding in a roller door panel;

a second roller attached to the jig body and adapted to press the molding
toward an inner side of an automobile body; and

a pressure sensor attached between the jig body and the distal end of the

arm, wherein the pressure sensor detects a pressing force experienced by the

rollers.

2. The molding installation device of claim 1, further comprising a third roller

attached to the jig body and adapted to press a side section of the molding toward an

outer door panel.

3. The molding installation device of claim 2, wherein installation of the molding is

complete when the pressure sensor senses a predetermined value.
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4. . The molding installation device of claim 3, wherein the first arm and the second

arm are driven independently of each other.
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FIG: 11
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