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(57) ABSTRACT

An apparatus for an assembly process, where in a flexible
object is moved by a manipulator to be engaged with a
connector, including: a body provided in the manipulator
and moved toward the connector; a driving part provided
inside of the body; a moving part provided under the body
and moved up and down by the driving part to press and grip
a flexible object; and a fixing part with one end provided
under the body, the other end positioned under the moving
part, and a top surface including a support plate to be
mounted with the flexible object.

4 Claims, 6 Drawing Sheets
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GRIPPING AND ASSEMBLING DEVICE FOR
FLEXIBLE OBJECT

RELATED APPLICATION

This application claims the benefit of Korean Patent
Application No. 10-2015-0051736, filed on Apr. 13,2015, in
the Korean Intellectual Property Office, the disclosure of
which is incorporated herein in its entirety by reference.

BACKGROUND

1. Field

The present invention relates to an apparatus for an
assembly process, and more particularly, to an apparatus for
an assembly process for gripping a flexible object such as a
connector cable to automatically engage the connector cable
with a connector.

2. Description of the Related Art

Generally, end-effectors, which are mounted at an end of
a manipulator included in a robot’s arm and perform a
specific operation by contacting an object, have been widely
used in the field for service robots as well as the field for
industrial robots.

In the field of such end-effectors, precise and skillful
operations such as those done by a human’s hand account for
a greater part of operations at assembly of a TV Back panel,
such as gripping a connector cable and engaging the con-
nector cable with a connector. Thus, researches on a multi-
degree-of-freedom (MDOF) robot arm simulating the
human’s hand are being carried out. However, application of
an expensive robot arm to a simple and repetitive task is
economically undesirable, and control of the MDOF robot
arm is very complicated, there by making the application of
the robot arm to industry fields difficult.

For this reason, an operation of gripping a connector cable
and engaging the connector cable with a connector is
generally performed by using simple industrial grippers in
the industry fields. Since the currently used industrial grip-
pers are mostly used to horizontally grip an object with a
pincer-like shape, it is difficult for the grippers to grip a thin
flexible object, and a space for placement of a workbench is
very limited. In addition, since the gripper has a rigid body,
it may be difficult to precisely control the position of the
gripper and to control a gripping force thereof.

On the other hand, since the connector’s position is
different according to the assembly, the gripper cannot be
combined with the connector if the connector is positioned
inward from an edge of a board.

Background technology of the present invention is dis-
closed in Korean Patent Laid-Open Publication No.
10-2014-0055277 (laid-open on May 9, 2014).

SUMMARY

The present invention has been made in an effort to
provide an apparatus for an assembly process with a high
engagement success rate that is capable of precisely con-
trolling the position of a flexible object and thus enabling a
gripping force to be controlled in an operation of gripping a
flexible object such as a connector cable and engaging the
connector cable with a connector.

An apparatus for an assembly process according to the
present invention, wherein a flexible object is moved by a
manipulator to be engaged with a connector, includes: a
body provided in the manipulator and moved toward the
connector; a driving part provided inside of the body; a
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moving part provided under the body and moved up and
down by the driving part to press and grip a flexible object;
and a fixing part with one end provided under the body, the
other end positioned under the moving part, and a top
surface including a support plate to be mounted with the
flexible object.

After the body is moved toward the connector such that
the connector and the flexible object contact each other,
movement of the fixing part may be limited by a board that
is disposed at a lower end of the connector, and the moving
part may press the flexible object in a direction toward the
connector such that the flexible object is engaged with the
connector.

The apparatus may further include a micro adjuster that is
provided above the body and moves forward/backward,
leftward/rightward, and rotates to give a degree of freedom
to the flexible object.

Preferably, the micro adjuster may include: a rotation
adjuster provided above the body and rotating based on a
rotation shaft; a forward/backward adjuster provided above
the rotation adjuster and moving forward and backward
toward the connector; and a left/right adjuster provided
above the forward/backward adjuster and moving leftward/
rightward.

Preferably, the rotation adjuster, the forward/backward
adjuster, and the left/right adjuster may include: a ball
plunger; a moving body formed with a groove at a side
facing the ball plunger; and one or more elastic members
provided at a terminal end of the moving body and elasti-
cally supporting the moving body, and the moving body may
move back to an original position by the elastic member and
the ball plunger.

The apparatus may further include a fixing adjuster that is
connected between the fixing part and the micro adjuster,
moves the fixing part forward or backward toward the
connector, and allows the elastic member to move the fixing
part back to an original position.

Preferably, the fixing part may further include a force
sensor module that adjusts a gripping force by detecting a
force with which the flexible object is gripped by up and
down movement of the moving part.

In accordance with the apparatus for an assembly process
according to the present invention, the flexible object can be
gripped between the moving part moving up and down and
the fixing part that is fixed, thereby stably engaging the
flexible object with the connector.

In addition, the engagement success rate can be increased
by including a micro adjuster and a fixing adjuster to give a
degree of freedom to the flexible object, and damage to the
flexible object can be prevented by including the force
sensor module.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of an apparatus for an
assembly process according to an exemplary embodiment of
the present invention.

FIG. 2 is a schematic diagram of a front side of the
apparatus for an assembly process illustrated in FIG. 1.

FIG. 3 is a schematic diagram of a lateral side of the
apparatus for an assembly process illustrated in FIG. 1, and
FIG. 4A is a top plan view of a rotation adjuster of the
apparatus for an assembly process illustrated in FIG. 1.

FIG. 4B is a top plan view of a forward/backward adjuster
of the apparatus for an assembly process illustrated in FIG.
1.
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FIG. 4C is a top plan view of a left/right adjuster of the
apparatus for an assembly process illustrated in FIG. 1.

FIG. 5 is a side view of a fixing adjuster of the apparatus
for an assembly process illustrated in FIG. 1.

FIGS. 6A to 6C are perspective views sequentially illus-
trating operations performed by the apparatus for an assem-
bly process illustrated in FIG. 1.

DETAILED DESCRIPTION

The present invention will be described more fully here-
inafter with reference to the accompanying drawings, in
which exemplary embodiments of the invention are shown.
As those skilled in the art would realize, the described
embodiments may be modified in various different ways, all
without departing from the spirit or scope of the present
invention. Accordingly, the drawings and description are to
be regarded as illustrative in nature and not restrictive, and
like reference numerals designate like elements throughout
the specification.

Throughout the specification, unless explicitly described
to the contrary, the word “comprise” and variations such as
“comprises” or “comprising” will be understood to imply
the inclusion of stated elements but not the exclusion of any
other elements.

The present invention will be described more fully here-
inafter with reference to the accompanying drawings, in
which exemplary embodiments of the invention are shown.

FIG. 1 is a perspective view of an apparatus for an
assembly process according to an exemplary embodiment of
the present invention, FIG. 2 is a schematic diagram of a
front side of the apparatus for an assembly process illus-
trated in FIG. 1, and FIG. 3 is a schematic diagram of a
lateral side of the apparatus for an assembly process illus-
trated in FIG. 1

Referring to FIG. 1 to FIG. 3, the apparatus 10 for an
assembly process according to the current exemplary
embodiment of the present invention, wherein a flexible
object 20 is moved by a manipulator to be engaged with a
connector C, includes a body 100, a driving part 200, a
moving part 300, and a fixing part 400. In this case, the
flexible object 20 means a connector cable and the like as
illustrated, but it is illustrative and can thus be applied to
other cases. In addition, the connector C may be assembled
on a PCB board mounted on a TV back panel or the like, but
it is only illustrative, and it is not limited thereto.

First, the body 100 is moved toward the connector C by
the manipulator. The body 100 should desirably be a hollow
frame, and the driving part 200 to be described below may
be provided inside the body 100.

The driving part 200 is provided inside the body 100.
Though not illustrated in the drawing, the driving part 200
may be equipped with a motor for supplying driving torque.
In addition, the driving part 200 may include a ball screw
that rotates by the driving torque of the motor. Further, the
driving part 200 may include a moving block that moves up
and down by the ball screw.

The moving part 300 is provided under the body 100, and
moves up and down by the driving part 200. That is, the
moving part 300 is provided under the moving block, and
moves up and down as the moving block moves up and
down. Finally, the moving part 300 moves up and down to
press and grip the flexible object 20. In this case, the ball
screw is applied to the up and down movement of the
moving part 300 to prevent backdriving from occurring.
Accordingly, after gripping the flexible object 20, the mov-
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4

ing part 300 is prevented from being separated by an
external force from a position at which the flexible object 20
is gripped.

One end of the fixing part 400 is provided under the body
100, while the other end thereof is positioned under the
moving part 300. In addition, a support plate 410 is provided
at the other end of the fixing part 400.

In this case, the flexible object 20 is mounted on a top
surface of the support plate 410. Once the flexible object 20
is mounted on the support plate 410, the moving part 300
vertically moves upward of the support plate 410. Accord-
ingly, the flexible object 20 positioned on the support plate
410 is pressed and gripped by the moving part 300. That is,
the flexible object 20 is positioned between the fixing part
400 and the moving part 300, and is gripped by the up and
down movement of the moving part 300. A structure is
provided in which the moving part 300 moves up and down
relative to the fixing part 400 and a gripping position is
easily selected by setting the fixing part 400 as a gripping
reference point.

In addition, the fixing part 400 may further include a force
sensor module 700 for controlling a gripping force by
detecting a force with which the flexible object 20 is gripped
by the up and down movement of the moving part 300. The
force sensor module 700 measures and adjusts the gripping
force when the flexible object 20 is gripped. The flexible
object 20 may be properly gripped by means of the force
sensor module 700 depending on the kind or form of the
flexible object 20, thereby minimizing damage to the flex-
ible object 20.

In addition, the moving part 300 and the fixing part 200
may be attached/detached to allow for different shapes for
the proper gripping depending on working conditions or the
kind and shape of the flexible object 20. The apparatus 10 for
an assembly process may further include a micro adjuster
500 that is provided above the body 100.

The micro adjuster 500 moves forward/backward, left-
ward/rightward, and rotates to give a degree of freedom to
the flexible object 20. In this case, the degree of freedom
allows minute movement of the body 100, thereby imple-
menting the same function as that performed by the human’s
hand. That is, a force applied at engagement of the flexible
object 20 along with inclusion of the micro adjuster 500
allows the apparatus 10 for an assembly process to minutely
move. The micro adjuster 500 may allow a position of the
flexible object 20 to be smoothly controlled when the
flexible object 20 is engaged with the connector C, and
increase an engagement success rate.

A configuration of the micro adjuster 500 according to the
current exemplary embodiment of the present invention will
now be described in more detail with reference to FIGS. 4A
to 4C.

FIG. 4A is a top plan view of a rotation adjuster of the
apparatus for an assembly process illustrated in FIG. 1, FIG.
4B is a top plan view of a left/right adjuster of the apparatus
for an assembly process illustrated in FIG. 1, and FIG. 4C
is a top plan view of a forward/backward adjuster of the
apparatus for an assembly process illustrated in FIG. 1.

The micro adjuster 500 should preferably include a rota-
tion adjuster 510, a forward/backward adjuster 520, and a
left/right adjuster 530.

Referring to FIG. 4A, the rotation adjuster 510 is provided
above the body 100, and rotates based on a rotation shaft
511. As illustrated in FIG. 4B, the forward/backward
adjuster 520 is provided above the rotation adjuster 510, and
moves forward and backward toward the connector C. As
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illustrated in FIG. 4C, the left/right adjuster 530 is provided
above forward/backward adjuster 520, and moves leftward/
rightward.

That is, the rotation adjuster 510, the forward/backward
adjuster 520, and the left/right adjuster 530 allow the appa-
ratus 10 for an assembly process to rotate, move forward/
backward, and move rightward/leftward according to the
engagement of the flexible object 20. Accordingly, when it
is impossible for the flexible object 20 to be engaged with
the connector C due to rigidity of the device such as the
manipulator, it is possible to make smooth movement for
stable engagement. Further, minute movement is also pos-
sible to prevent a risk of damage to the connector C.

In this case, the rotation adjuster 510, the forward/back-
ward adjuster 520, and the left/right adjuster 530 may
include a ball plunger 501, a moving body 502, and an
elastic member 503.

The ball plunger 501 includes a spring, and a ball is
provided at a terminal end of the spring. A groove 502a is
formed in the moving body 502 to face the ball of the ball
plunger 501. One or more of the elastic members 503 are
provided at a terminal end of the moving body 502 to
elastically support the moving body 502. In this case, after
rotating, moving forward/backward, and moving leftward/
rightward, the moving body 502 may move back to an
original position by the elastic member 503 and the ball
plunger 501. When the apparatus 10 for an assembly process
is used to engage the flexible object 20 with the connector
C, minute movements such as those performed by a human
hand is implemented, thereby increasing the engagement
success rate.

FIG. 5 is a side view of a fixing adjuster of the apparatus
for an assembly process illustrated in FIG. 1.

As shown in FIG. 5, the apparatus 10 for an assembly
process may further include the fixing adjuster 600.

The fixing adjuster 600 is connected between the fixing
part 400 and the micro adjuster 500, and moves forward and
backward toward the connector C to be engaged with the
fixing part 400, thereby giving a degree of freedom to the
flexible object 20. In addition, the fixing part 400 may be
moved back to the original position by the fixing adjuster
600. Similar to the micro adjuster 500, the fixing adjuster
600 is implemented to allow minute movements of the
flexible object 20 such as those performed by the human’s
hand when the flexible object 20 is engaged with the
connector C, thereby serving to increase the engagement
success rate. In addition, the fixing adjuster 600 may be
implemented such that it is movable to engage with the
connector C even when the connector C is positioned to be
separated by a predetermined distance inward from an edge
of a board B such as a PCB.

An operating process of the apparatus 10 for an assembly
process illustrated in FIG. 1 will be described in sequence
with reference to FIGS. 6A to 6C. In the operating process
illustrated below in sequence, a case in which the connector
C is positioned to be separated by the predetermined dis-
tance inward from the edge of the board B such as the PCB
is illustrated.

FIG. 6A is a perspective view of an operating state in
which the flexible object is gripped and is then moved
toward the connector, FIG. 6B is a perspective view of an
operating state in which the fixing part contacts the board,
and FIG. 6C is a perspective view of an operating state in
which the moving part allows the flexible object to be
engaged with the connector by pressing the flexible object.
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First, as illustrated in FIG. 6A, the flexible object 20 is
gripped by the moving part 300 and the fixing part 400, and
is then moved toward the connector C to be engaged with the
connector C.

Next, as illustrated in FIG. 6B, the fixing part 400 contacts
the board B to which the connector C is combined, and the
flexible object 20 contacts the connector C. Movement of the
fixing part 400 is limited by the board B in a moving
direction.

Finally, as illustrated in FIG. 6C, the movement of the
fixing part 400 is limited by the board B in the moving
direction, and the moving part 300 may continue to move
toward the connector C such that it allows the flexible object
20 to engage with the connector C by pressing the flexible
object 20.

According to the apparatus 10 for an assembly process
according to the present invention as described above, the
flexible object 20 can be gripped between the moving part
300 moving up and down and the fixing part 400 that is
fixed, thereby stably engaging the flexible object 20 with the
connector C.

In addition, the micro adjuster 500 and the fixing adjuster
600 can be included to give a degree of freedom to the
flexible object 20 such that the engagement success rate is
increased by precise position control, and the force sensor
module 700 can be included to prevent damage to the
flexible object 20.

As described above, in accordance with the apparatus for
an assembly process according to the current exemplary
embodiment of the present invention, the flexible object can
be gripped between the moving part moving up and down
and the fixing part that is fixed, thereby stably engaging the
flexible object with the connector.

In addition, the engagement success rate can be increased
by including a micro adjuster and a fixing adjuster to give a
degree of freedom to the flexible object, and damage to the
flexible object can be prevented by including the force
sensor module.

As described above, the present invention has been
described with reference to the exemplary embodiments that
are illustrated in the drawings. However, it should be under-
stood to the person skilled in the art that the exemplary
embodiments are only illustrative, and various modifications
and equivalent exemplary embodiments may be made from
the exemplary embodiment. Therefore, the true protective
scope of the present invention should be determined by the
appended claims.

What is claimed is:

1. An apparatus for an assembly process, where in a
flexible object is moved by a manipulator to be engaged with
a connector, comprising:

a body provided in the manipulator and configured to

move toward the connector;

a driving part provided inside of the body;

a moving part provided under the body and configured to
move up and down by the driving part to press and grip
a flexible object;

a fixing part with one end provided under the body, the
other end positioned under the moving part, and a top
surface including a support plate to be mounted with
the flexible object; and

a micro adjuster provided above the body, the micro
adjuster configured to move forward/backward, left-
ward/rightward, and rotate to give a degree of freedom
to the flexible object, wherein

the micro adjuster includes a rotation adjuster provided
above the body and configured to rotate based on a
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rotation shaft, a forward/backward adjuster provided
above the rotation adjuster and configured to move
forward and backward toward the connector, and a
left/right adjuster provided above the forward/back-
ward adjuster and configured to move leftward/right- 5
ward, wherein

the rotation adjuster, the forward/backward adjuster, and

the left/right adjuster include a ball plunger, a moving
body formed with a groove at a side facing the ball
plunger, and one or more elastic members provided at 10
a terminal end of the moving body and configured to
elastically support the moving body, wherein

the moving body is configured to move back to an original

position by the elastic members and the ball plunger.

2. The apparatus of claim 1, when the body moves toward 15
the connector, the fixing part is configured to contact the
board disposed at a lower end of the connector such that
movement of the fixing part is limited by the board, and

the moving part is configured to press the flexible object

in a direction toward the connector such that the 20
flexible object is engaged with the connector.

3. The apparatus of claim 1, further comprising a fixing
adjuster connected between the fixing part and the micro
adjuster, wherein the fixing adjuster is configured to move
the fixing part forward or backward toward the connector. 25

4. The apparatus of claim 1, where in the fixing part
further includes a force sensor module configured to detect
and adjust a gripping force with which the flexible object is
gripped by up and down movement of the moving part.
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