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PICKUP ARM OF TRANSFER APPARATUS

BACKGROUND OF THE INVENTION

Field of the Invention:

[0001]

The present invention relates to a transfer apparatus
transferring parts, obtained as a result of a sheet being

cut, to a next stage.

Description of the Prior Art:

[0002]

A work of picking up parts of a sewn product obtained
as a result of cutting performed by a cutting device and
transferring the parts to a next stage needs to be
performed accurately with certainty. Otherwise, trouble is
caused to the work thereafter, and inconveniences occur
such that, for example, defective products are generated
or the work is delayed. Therefore, the present Applicant
proposed a transfer apparatus, disclosed 1in Patent
Document 1 specified below, that picks up parts of various
shapes with certainty and transfers the parts efficiently.

[0003]



10

15

20

The transfer apparatus disclosed in Patent Document
1 includes a movable body reciprocating between an
original position thereof and a transfer destination, and
a pickup arm provided on the movable body. The pickup arm
includes an extendable arm having a changeable length, and
an adsorption hand provided at a tip of the extendable arm
and connected with a negative pressure source generating
an absorption force. At the original position of the
movable Dbody, the extendable arm 1is extended to a
predetermined position to adsorb and hold a necessary part
with the adsorption hand. After this, the movable body is
moved to the transfer destination. The length of the
extendable arm is adjusted when necessary, and then the
part is released from the adsorption hand.

[0004]

The extendable arm of the pickup arm has a so-called
multi-stage slide structure including a plurality of
movable arms stacked in an up-down direction. A motor as
a driving source for the extension is connected with the
lowermost movable arm. That is, when the motor is driven,
all the movable arms except for the lowermost movable arm
are slid at the same time in association with each other

via a transmission mechanism included 1in each of the
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movable arms, and thus the extendable arm is extended.

[0005]

The extendable arm is secured such that a position

thereof is not changeable in the up-down direction with

respect to the movable body. The movement in the up-down

direction, which 1s needed for the pickup work, 1is

performed by the adsorption hand at the tip thereof.

Specifically, the uppermost movable arm of the extendable

arm 1is held at a predetermined height at which the

uppermost movable arm is not too close to an upper surface

of a table on which the parts are to be placed and thus

allows the parts to Dbe picked up and released. The

adsorption hand is provided at a bottom end of an elevation

pipe extending 1in the up-down direction. Therefore, a

portion of an air absorption path, connecting the

adsorption hand and the negative pressure source, the

portion being on the side of the adsorption hand, is formed

of a flexible tube, and one end thereof is directed

downward and is connected with a top end of the elevation

pipe.

[0006]

As can be seen, the pickup arm needs to be provided

at a relatively high position, and the elevation pipe and
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the tube extend upward therefrom. Therefore, a portion, of
the transfer apparatus, in which the pickup arm is located
is inevitably large and at a high position.

[0007]

In addition, the elevation tube and the tube, which
extend vertically, are provided at the tip of the
extendable arm, which extends horizontally. Therefore, the
pickup arm tends to lack shape stability and compactness.
In order to realize a stable operation of the pickup arm,
the extendable arm and the adsorption hand need to Dbe
sufficiently strong. However, an increase in the thickness
of each of these members, made in an attempt to obtain
rigidity, also increases the weight thereof. This 1is
disadvantageous for a transfer apparatus, which 1is
required to be driven highly precisely and smoothly.
Prior Art Document
Patent Document

[0008]

Patent Document 1: Japanese Laid-Open Patent

Publication No. 2023-91709

SUMMARY OF THE INVENTION

Problems to be Solved by the Invention
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[0009]

The present invention has a main object of providing

a pickup arm, of a transfer apparatus, that is more compact

and more lightweight and has a higher shape stability.

Means for Solving the Invention

[0010]

For the above-described object, the present

invention proposes a pickup arm described below.

[0011]

A pickup arm 1is provided in a movable body of a

transfer apparatus picking up parts obtained as a result

of a sheet being cut and transferring the parts to a next

stage. The pickup arm includes an extendable arm having a

changeable length; and an adsorption hand provided at a

tip of the extendable arm and connected with a negative

pressure source generating an absorption force. The

extendable arm includes a plurality of 1links stacked in

an up-down direction, and an actuator connected with a

base link, which is an uppermost link among the plurality

of 1links, the actuator moving the other 1links in a

longitudinal direction thereof to extend and contract the

extendable arm. The base link is secured to a top end of

an elevatable member provided on the movable body so as
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to be movable in the up-down direction. A base portion of
an extendable pipe, having a telescopic structure and
acting as a part of an air absorption path continued to
the negative pressure source, is secured to a portion, of
the elevatable member, that is below the base link. A tip
link, which is a lowermost 1link among the plurality of
links included in the extendable arm, is held at a tip of
the extendable pipe.

[0012]

With this configuration, the extendable arm has a
configuration by which the links are moved in association
from top to bottom, that is, from the uppermost base link
to the lowermost tip link. It is not necessary to extend
and contract the extendable arm while supporting the
extendable arm from below. Therefore, the load to be
supported is made more lightweight as compared with a
configuration in which the links are moved in association
from bottom to top. In addition, the extendable pipe
secured to the elevatable member, like the extendable arm,
holds the tip link to alleviate the supporting load on the
extendable arm and stably supports the extendable arm. The
elevatable member moves the extendable arm in the up-down

direction together with the extendable pipe, and thus
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makes it unnecessary to provide the adsorption hand with

an elevation function.

Advantageous Effect of the Invention

[0013]

According to the present invention, the extendable
arm has a configuration by which the links are moved in
association from top to bottom, and the extendable arm is
provided on the elevatable member. Therefore, there is no
need to provide the extendable arm at a high position.
There is no need to provide the adsorption hand at the tip
of the extendable arm with an elevation function, either.
Therefore, a portion, in the transfer apparatus, where the
pickup arm is located is made compact and thin.

[0014]

In addition, the extendable arm has a configuration
in which the links other than the base 1link, secured to
the elevatable member, are suspended from the base link.
Such a configuration alleviates the load to be supported,
and therefore, the pickup arm is made compact and
lightweight. The extendable arm 1s provided on the
elevatable member so as to be movable in the up-down

direction. This makes 1t unnecessary to provide the
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adsorption hand with an elevation function. This also

contributes to the reduction in size and weight of the

pickup arm.

[0015]

The tip link of the extendable arm is held at the

tip of the extendable pipe secured to the elevatable member

together with the extendable arm. This makes the pickup

arm compact and lightweight and also improves the shape

stability thereof. In addition, the extendable pipe, which

is originally provided for the air absorption path, is

used for the extendable arm. Therefore, there is no need

to provide a separate member, and this also makes the

pickup arm compact.

[0016]

As a result, the pickup arm operates more accurately

and more smoothly.

[0017]

A conventional extendable arm has a configuration in

which the lowermost movable arm is used as a basic element,

and the movable arms above the lowermost arm are slid.

Therefore, it is difficult to change the number of the

movable arms to change the stroke. This will be described

specifically. The adsorption hand at the tip needs to be
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moved up and down. Therefore, when the number of the
movable arms is increased or decreased from the original
design, the level of the uppermost movable arm is changed.
This makes it necessary to change the elevation stroke of
the adsorption hand. This requires a significant
modification including the change of an elevatable pipe.
By contrast, according to the present invention, the
pickup operation is performed by the movement of the
extendable arm in the up-down direction. Therefore, the
pickup operation is not influenced even when the height
of the extendable arm is changed, that is, the number of
the links to be used is changed. This allows the number
of the links to be increased or decreased to change the

stroke easily and with little load when necessary.

BRIEF DESCRIPTION OF DRAWINGS

[0018]

FIG. 1 is a partially cut partial side view of a
pickup arm according to an embodiment.

FIG. 2 1s a schematic plan view of a transfer
apparatus.

FIG. 3 is a front view of movable bodies arranged

side by side as seen from the side of a tip of the pickup
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arms.

FIG. 4 is a schematic side view showing an operation
of an extendable arm and an adsorption hand.

FIG. 5 is a partially cut side view showing a support
portion holding an extendable pipe and a support structure
therefor.

FIG. 6 is a plan view of an operation of the

adsorption hands.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0019]

Hereinafter, an embodiment of the present invention
will be described with reference to the drawings.

[0020]

FIG. 1 is a partial side view of a pickup arm 11
according to an embodiment of the present invention. The
pickup arm 11 is included in a transfer apparatus 12 shown
in FIG. 2, which is a plan view of the transfer apparatus
12. The transfer apparatus 12 picks up a plurality of parts
13 placed on one same plane as a result of a sheet being
cut, and transfers the parts 13 to a next stage.

[0021]

In FIG. 2, the parts 13 are shown as Dbeing
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transferred on a straight line from left to right. The
parts 13 obtained as a result of the cutting are placed
on a first-stage table 14 shown in a left part of FIG. 2.
The parts 13 obtained as a result of the cutting performed
by a cutting device (not shown) may wait on the first-
stage table 14 after being moved thereto by a conveyer
with no change in the positional arrangement thereof, or
the parts 13 may be cut on the first-stage table 14. A
portion, of the transfer apparatus 12, including the
first-stage table 14 will be referred to as a "first-stage
portion 15". The cutting device cuts the sheet based on
graphical data input thereto.

[0022]

The parts 13 picked up are stacked in a predetermined
order and placed on a second-stage table 16 shown in a
right part of FIG. 2. Among the parts 13 picked up,
necessary parts 13 are arranged on the second-stage table
16 before the parts 13 are bonded together. A portion, of
the transfer apparatus 12, including the second-stage
table 16 will be referred to as an assembly-stage portion
17". The assembly-stage portion 17 is the stage next to
the first-stage portion 15. In the assembly-stage portion

17, the parts 13 are stacked on the second-stage table 16
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in an orderly manner, or alternatively, may be
accommodated in an appropriate box. Still alternatively,
the parts 13 may be arranged so as to be in a predetermined
positional relationship. The parts 13 may be laid out so
as to be bonded together in a next stage.

[0023]

The transfer apparatus 12 shown in FIG. 2 is
preferred to be used for the production of wvarious sewn
products such as seat covers and airbags of automobiles,
clothes, footwear, bags and the like. Among the parts 13
obtained as a result of the cutting, necessary parts 13
are picked up in an orderly manner with no human errors,
and transferred to the next stage.

[0024]

The transfer apparatus 12 includes a movable body 21
movable between a first stage and a second stage, in other
words, the first-stage portion 15 and the assembly-stage
portion 17. The pickup arm 11 is mounted on the movable
body 21.

[0025]

A plurality of the movable bodies 21, specifically,
two movable bodies 21, are provided on each of two sides

of a straight transfer line connecting the first-stage
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portion 15 and the assembly-stage portion 17. More
specifically, rails 22 are provided on both of two sides
of a direction perpendicular to the transfer line, and the
movable bodies 21 are provided side by side on the rails
22. The rails 22 are each longer than a total length of
the first-stage table 14 and the second-stage table 16.
On the rails 22, a wait portion 23 is provided before the
first-stage table 14. The movable bodies 21 wait in the
wait portion 23 before being activated. Two annular belts
24 are respectively extended around the two rails 22, and
two annular belts 25 are respectively extended around the
two rails 22. Two driving motors 26 rotating the annular
belts 24 and 25 forward and rearward are respectively
connected with the rails 22. The two belts 24 and the two
belts 25 are provided in correspondence with the movable
bodies 21. The annular belts 24 are provided at inner
positions closer to the first-stage table 14 and the
second-stage table 16, and the annular belts 25 are
provided at outer positions distanced away from the inner
positions by a certain interval. The moving motors 26 are,
for example, servo motors, stepping motors, or the like.
[0026]

Each of the movable bodies 21 includes a bottom plate
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27 (see FIG. 3) movably supported by the rail 22, a top
plate 28 held above, and away from, the bottom plate 27,
supports 29 coupling the bottom plate 27 and the top plate
28 to each other, and a cuboidal holding frame 31 extending
downward from the bottom plate 27. A top surface of the
bottom plate 27 is secured to top portions of the belts
24 and 25 provided on the rail 22. On each rail 22, two
movable bodies 21 are independently movable in a
reciprocating manner along the transfer line. A pump 32
as a negative pressure source 1is mounted on the holding
frame 31.

[0027]

FIG. 3 is a front view of a part of the plurality of
movable bodies 21 in the wait portion 23, that is, the two
movable bodies 21 shown in a top part of FIG. 2. The front
view shown in FIG. 3 1is as seen from a position between
the rails 22 in an outward direction (upward in FIG. 2)
(as seen from tips of the pickup arms 11). As shown in
FIG. 3, one movable body 21 is joined with one belt 24 or
25. In the example shown in FIG. 3, the belt 24 located
at the inner position is joined with the left movable body
21, and the belt 25 located at the outer position is joined

with the right movable body 21. The belt 25 at the outer
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position slides on the bottom plate 27 of the left movable
body 21, and similarly, the belt 24 at the inner position
slides on the bottom plate 27 of the right movable body
21.

[0028]

One pickup arm 11 is provided on one movable body 21.
The pickup arm 11 includes an extendable arm 51 having a
changeable length and an adsorption hand 52 provided at a
tip of the extendable arm 51 and connected with the pump
32 generating an absorption force. The pickup arm 11 1is
movable in an up-down direction on the movable body 21. A
longitudinal direction of the extendable arm 51 of the
pickup arm 11 is perpendicular to the transfer line; that
is, the extendable arm 51 is extendable and contractable
in a direction perpendicular to the transfer line. The
pickup arm 11 has a tip directed inward, that is, toward
the first-stage table 14 and the like.

[0029]

The pickup arm 11 is secured to an elevatable member
53 provided on the movable body 21. The elevatable member
53 is movable in the up-down direction. Specifically, as
shown in FIG. 1 and FIG. 3, a support column 54 is provided

to stand on the top plate 28 of the movable body 21, and



10

15

20

16

the elevatable member 53 is supported inside the support

column 54 so as to be movable in the up-down direction.

The support column 54 includes a pair of, more specifically,

left and right, columns 54a and a coupling portion 54b

coupling top ends of the columns 54a. The elevatable member

53 has a size accommodated between the columns 54a and is

shorter than the columns 54a. The elevatable member 53 has

a box-like shape that is rectangular as seen from a front

view thereof and has an opening running therethrough in a

front-rear direction (direction 1in which the extendable

arm 51 extends). One side surface of the elevatable member

53 is supported by an elevation mechanism 55 provided in

one of the columns 54a. The elevation mechanism 55 1s a

linear servo motor. In FIG. 3, reference sign 57

represents a guide rail, and reference sign 58 represents

a slider. A base portion of the pickup arm 11 is secured

to a top end of the elevatable member 53 (see FIG. 1).

[0030]

The extendable arm 51 includes a plurality of links

56 stacked in the up-down direction and are extendable and

contractable in a horizontal direction so as to have a

long stroke although occupying a small space when being

contracted. The links 56 each have a cuboidal box shape.
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The link 56 on an uppermost stage is referred to as a base

link 56a, and the link 56 on a lowermost stage is referred

to as a tip link 56b. The base link 56a is connected with

an extension motor 59 as an actuator that moves all the

other links 56 in a longitudinal direction thereof, that

is, that extends and contracts all the other links 56. The

tip link 56b is provided with the adsorption hand 52.

[0031]

As shown in FIG. 1 and FIG. 3, the extendable arm 51

includes three links 56 1in addition to the base link 56a

and the tip link 56b. The extendable arm 51 includes five

links 56 1in total. The links 56 other than the tip link

56b each have a hollow box shape longer in the longitudinal

direction thereof. Each of the links 56 other than the tip

link 56b each include a pair of pulleys 60 and a belt 61

wound along the ©pulleys 60 and extending in the

longitudinal direction thereof. The pulleys 60 and the

belt 61 are provided to form a transmission mechanism

transmitting an input from the extension motor 59. The

extension motor 59 is connected with the pulley 60, located

at a base end of the base link 56a, via a belt 59%a. The

extension motor 59 is a servo motor, a stepping motor or

the like, and is secured on a top plate 53a acting as a
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top surface of the elevatable member 53.

[0032]

As shown in FIG. 1 and FIG. 3, the 1links 56 other

than the tip 1link 56b do not have the same thickness

(height) or the same width. A lower link 56 is thinner and

narrow than the link 56 located directly above the lower

link 56. In FIG. 3, reference sign b56g represents a

flexible cable cover restricting and protecting cables.

[0033]

The belt 61 built in each of the four links 56 is

provided with joints coupling the links 56 to each other.

There are two types of joints. One type of joint is a

plate-like first joint 62 slidable on a bottom surface of

the link 56. The first joint 62 in one link 56 is secured

to a top surface of the link 56 provided directly below

the one link 56. In a contracted state shown in FIG. 1,

the first Joint 62 1in one 1link 56 is provided 1in

correspondence with a base end of the top surface of the

link 56 provided directly below the one link 56. The other

type of joint is a second joint 63. Two links 56 move with

respect to each other via the first joint 62. The second

joint 63 1is secured to the belt 61 of the lower link 56

of these two links 56. The second joint 63 is provided in
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each of the links 56 other than the tip link 56b and the

link 56 directly above the tip link 56b. The second joint

63 is provided at a tip end of the bottom surface of each

of such links 56.

[0034]

The tip link 56b has a hollow box shape, and a tip

portion 56e of the tip link 56b has a greater height than

that of the other links 56. A base portion 56f, of the tip

link 56b, that is to the rear of the tip portion 56e has

a prism shape having an opening in the bottom surface

thereof. A reason why the tip portion 56e of the tip link

56b has a greater height than that of the other links 56

is that the tip portion ©56e of the tip 1link 56e

accommodates a rotation mechanism 65 rotating the

adsorption hand 52 attached thereto. The rotation

mechanism 65 rotates the adsorption hand 52 by 360 degrees

horizontally. The rotation mechanism 65 includes a motor

66 and a cylindrical body 68. Belts 67 pivotable by the

motor 66 extend along the cylindrical body 68 to rotate

the cylindrical body 68 in the horizontal direction. The

motor 66 and the cylindrical body 68 are respectively

supported by support plates 69 and 71 secured in the tip

portion 56e in the horizontal direction. There is a space
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between the support plates 69 and 71. An inner space of
the cylindrical body 68 acts as an air flow path, and a
bottom end of the cylindrical body 68 is joined with a top
surface of one end of the adsorption hand 52. The
adsorption hand 52 has a cuboidal box shape.

[0035]

The adsorption hand 52 has a cylindrical adsorption
opening 72 in a bottom surface of the other end thereof.
The adsorption opening 72 of the adsorption hand 52 has
an open/close shutter 73 provided at a top opening thereof.
The open/close shutter 73 opens and closes the adsorption
opening 72. The open/close shutter 73 1is driven by an
open/close shutter actuator 74, which is, for example, a
solenoid. One such adsorption opening 72 is provided, and
has a size appropriate to adsorb each of the parts 13. The
adsorption opening 72 is provided with a necessary member
such as a rubber adsorption pad 75 or the like at a tip
thereof. Two or more adsorption openings 72 may be provided
instead of one adsorption opening 72. The adsorption
opening 72 has a shape, a size, a location or any other
form defined in accordance with the parts 13.

[0036]

It is preferred that the adsorption hand 52 having
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such a configuration is relatively long in the horizontal

direction. A reason for this is that with a long length,

the adsorption hand 52, and the extension and contraction

of the extendable arm 51, cooperate to enlarge the area

in which the adsorption hand 52 is capable of adsorbing

the parts 13. In the figures, the adsorption hand 52 has

substantially the same length as that of the tip portion

56e of the tip link 56b (see FIG. 1 and FIG. 4).

[0037]

The tip link 56b and the adsorption hand 52 are made

airtight. That is, the tip link 56b and the adsorption

hand 52 have outer surfaces thereof covered, and a space

between the tip link 56b and the adsorption hand 52 is

closed, with a sealing member or the like when necessary.

With this arrangement, a continuous inner space of the tip

link 56b and the adsorption hand 52 acts a part of an air

absorption path 18 continued to the negative pressure

source. In FIG. 1, the thick two-dot chain line represents

the air absorption path 18.

[0038]

To a bottom portion, of the elevatable member 53,

that is below the base link 56a, a base portion of an

extendable pipe 76 having a telescopic structure is
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secured. Specifically, as shown in FIG. 1, a support

portion 77 having a hollow cubic shape is provided above

a bottom plate 53b of the elevatable member 53. The base

portion of the extendable pipe 76 1s secured to a side

surface of the support portion 77. As shown in FIG. 5, a

central portion of a bottom surface of the support portion

77 is provided with a cylindrical portion 77a. The

cylindrical portion 77a runs through the bottom plate 53b

of the elevatable member 53 and extends downward by an

appropriate 1length, and acts as a part of the air

absorption path 18. The support portion 77 is supported

at a level higher than the Dbottom plate 53b by a

predetermined distance shorter than the 1length of the

cylindrical portion 77a. The level at which the extendable

pipe 76 is supported by the support portion 77 is the same

as the level at which the tip link 56b 1is provided. The

cylindrical portion 77a and the bottom plate 53b are made

airtight. In FIG. 5, reference sign 77b represents a 1id,

and reference signs 77c and 77d each represent a sealing

member.

[0039]

The extendable pipe 76 acts as a part of the air

absorption path 18 continued to the negative pressure
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source. The extendable pipe 76 extends and contracts along
with the extension and contraction of the extendable arm
51 while being airtight, and is formed of a hard material.
A tip of the extendable pipe 76 is connected with a side
surface at a base end of the tip portion 56e of the tip
link 56b, and an inner space of the extendable pipe 76 and
an inner space of the tip portion 56e of the tip link 56Db
are in communication with each other in an airtight state.
That is, the tip link 56b is held by the extendable pipe
76, and a part of the air absorption path 18 is formed
from the support portion 77 to the adsorption hand 52.

[0040]

The support portion 77 holding the extendable pipe
76 1s supported by a support structure 78 having a
changeable height. The support structure 78 includes the
cylindrical portion 77a extending from the bottom surface
of the support portion 77 and support legs 79 provided
around the cylindrical portion 77a. The support legs 79
keep the support portion 77 and the bottom plate 53b of
the elevatable member 53 to be distanced away from each
other by a predetermined interval. As shown in FIG. 5, the
support legs 79 each include a bolt 79a extending from the

support portion 77 and screwed with the bottom plate 53Db
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and a spacer 79b fitted to the bolt 79%9a. The cylindrical
portion 77a extending from the support portion 77 is held
by the bottom plate 53b. Therefore, the support legs 79
do not need to have an excessive load capacity and may
have a relatively short diameter. The number of the support
legs 79 may be decreased.

[0041]

In addition to the support leg 79, a receiving
portion 81 receiving a base end portion (base portion) of
the extendable pipe 76 held by the support portion 77 is
provided. The receiving portion 81 is provided on a top
surface of a tip end, in the front-rear direction, of the
bottom plate 53b of the elevatable member 53. The receiving
portion 81 includes a bracket 82 secured to the bottom
plate 53b and a block-like receiving member 83 detachably
attached on the bracket 82. In the case where the bolt 79a
and the spacer 79b included in the support leg 79 are
replaced with those with different lengths, the level at
which the support portion 77 is supported is changed. In
the same manner, in the case where the receiving member
83 of the receiving portion 81 is replaced with a member
having a different height, the 1level at which the

extendable pipe 76 is held is adjusted. In order to allow
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such an adjustment to be made flexibly, it 1s preferred
that the extendable pipe 76 is formed to have a long stroke.
[0042]
A part of the air absorption path 18 continued to
the pump 32 is formed between the elevatable member 53
provided with the support portion 77 and a top surface of
the movable body 21. The elevatable member 53 moves in the
up-down direction with respect to the movable body 21.
Therefore, this part of the air absorption path 18 needs
to be extendable. For this reason, a bellow tube 85
extending in the up-down direction and extendable 1is
provided between the elevatable member 53 and the top
surface of the movable body 21. The bellow tube 85 and the
portions where the bellow tube 85 1is connected with the
elevatable member 53 and the movable body 21 are made
airtight, and as a result, an inner space of the bellow
tube 85 acts as a part of the air absorption path 18. As
shown in FIG. 5, the bellow tube 85 is formed of a flexible
and elastic material such as rubber or the 1like, and
includes a brim 85a at each of two ends thereof. The brim
85a 1s sandwiched and secured to the bottom plate 53b of
the elevatable member 53 and the top plate 28 of the

movable body 21, and thus airtightness is provided.
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[0043]

The support column 54 holding the elevatable member

53 such that the elevatable member 53 is movable in the

up-down direction is provided at a rear end, in the front-

rear direction, of the movable body 21, and the holding

frame 31 having the pump 32 mounted thereon 1is provided

at a middle, in the front-rear direction, of the movable

body 21. Therefore, as shown in FIG. 1, an air flow path

86 changing the position of the air absorption path 18 in

the front-rear direction is formed on the top plate 28 of

the movable body 21. The air flow path 86 has a thin flat

shape having a flat top surface, and is rigid. The top

plate 28 and the pump 32 are connected with each other by

a hose 87.

[0044]

In the transfer apparatus 12 having the above-

described configuration, a controller (not shown)

determines, by computations, which portion of each part 13

to be picked up is to be adsorbed based on the graphical

data provided by the cutting device and identification

information on each part 13, and also determines, by

computations, which moving body 21 includes the pickup arm

11 to be used. Then, the transfer operation by the moving
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body 21 is started. The transfer operation is generally
performed as follows.

[0045]

First, the elevation mechanism 55 is driven to raise
the elevatable member 3 in each of all the movable bodies
21 to a predetermined position. Next, at least one movable
body 21 including the selected pickup arm 11, among the
movable bodies 21 in the wait portion 23, is driven by the
moving motor 26 to move to a position, on the first-stage
table 14, corresponding to a specific part 13. After the
movable body 21 is stopped, the extension motor 59 and the
motor 66 of the rotation mechanism 65 are driven to move
the adsorption hand 52 to a position above the part 13 to
be picked up or to a position above a portion, of the part
13, to be adsorbed by the adsorption hand 52.

[0046]

In an initial state before the transfer operation
starts, it is preferred that the adsorption hand 52 of the
pickup arm 11 is located below the tip link 56b with the
absorption opening 72 being directed rearward as
represented by the phantom 1line in FIG. 5. With this
arrangement, the pickup arm 11 before being extended has

a shortest possible length.
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[0047]

Next, the elevation mechanism 55 drives the
elevatable member 53 to be lowered to a predetermined
position, and the part 13 is adsorbed to the adsorption
hand 52 of the pickup arm 11 by an absorption force of the
pump 32 actuated in advance. At the time of adsorption,
the open/close shutter 73 in the adsorption hand 52 is
opened.

[0048]

The part 13 adsorbed to the adsorption hand 52 is
pulled up, and the pickup arm 11 is also raised along with
the rise of the elevatable member 53 by the elevation
mechanism 55.

[0049]

Then, the extendable arm 51 of the pickup arm 11 is
extended or contracted when necessary, and as a result,
the movable body 21 is driven by the moving motor 26 to
move toward a predetermined position on the second-stage
table 16. After the movable body 21 is stopped, the
elevation mechanism 55 drives the elevatable member 53 and
the pickup arm 11 to be lowered, and the open/close shutter
73 in the adsorption hand 52 is closed to release the part

13.
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[0050]

The parts 13 are transferred by repetition of the

operation generally described above. The pickup arm 11 is

allowed to be compact and lightweight and to have a high

shape stability. Therefore, a desired operation is

performed accurately and smoothly.

[0051]

This will Dbe described more specifically. The

extendable arm 51 of the pickup arm 11 has a configuration

by which the 1links 56 are moved in association from top

to bottom, that is, from the uppermost base link 56a to

the lowermost tip link 56b. Therefore, the load to Dbe

supported is made more lightweight as compared with a case

where the links are extended and contracted while being

supported from below. This allows the 1links to be

relatively small and lightweight. In addition, the links

may be formed to be long in the longitudinal direction in

consideration of the height thereof, so as to have a long

stroke.

[0052]

The pickup arm 11 having such a configuration is

provided on the elevatable member 53, and moves in the up-

down direction as needed each time the pickup arm 11 is
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to pick up and release the part 13. Therefore, the

extendable arm 51 of the pickup arm 11 does not need to

be kept at a high position. In addition, the adsorption

hand 52 at the tip of the extendable arm 51 does not need

to be provided with an elevation device. Therefore, a

portion, in the transfer apparatus 12, in which the pickup

arm 11 is located is made compact, lightweight and thin,

and thus has a shape stability.

[0053]

In addition, the extendable pipe 76 1is secured to

the elevatable member 53, and holds, at the tip thereof,

the tip 1link 56b of the extendable arm 51. Therefore,

postures of the extendable arm 51 and the adsorption hand

52, which are movable, are stabilized.

[0054]

The elements are made compact and lightweight and

have a shape stability, for example. Therefore, the

movable bodies 21 and the extendable arm 51 are operated

with higher precision and more smoothly.

[0055]

The extendable pipe 76, which provides a shape

stability, is originally provided for the air absorption

path 18. Therefore, there is no need to provide a separate
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member, and this contributes to the reduction in size and

weight, and makes the pickup arm 11 more compact.

[0056]

Similarly, the continuous inner space of the tip

portion 56e of the tip 1link 56b and the adsorption hand

52 acts as a part of the air absorption path 18. This also

make the pickup arm 11 compact.

[0057]

As shown in FIG. 6, the adsorption hands 52 each

formed to be long are rotatable by 360 degrees in the

horizontal direction. Therefore, in an initial state, the

adsorption hand 52 is allowed to be accommodated below the

tip link 56b, and this makes the pickup arm 11 compact.

In addition, the adsorption hand 52 is controlled together

with the extension and contraction of the extendable arm

51 (see arrow y in FIG. 6) and the movement of the movable

body 21 (see arrow x in FIG. 6). Therefore, the parts 13

are adsorbed in a wider area.

[0058]

The transfer operation 1is ©performed after the

elevatable member 53 1is raised. The Dbellow tube 85 1is

provided below the elevatable member 53. Therefore, even

if the elevation mechanism 55 stops and the elevatable
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member 53 is lowered, the bellow tube 85 acts as a cushion
and provides safety.

[0059]

The parts 13 are picked up by the pickup arm 11
(extendable arm 51) being raised and lowered. In addition,
the support structure 78 is provided to change the level
of the support portion 77, which supports the extendable
pipe 76. Therefore, even if the height of the extendable
arm 51 is changed, that is, even if the number of the links
56 included in the extendable arm 51 1is changed, the
operation of picking up the parts 13 1is not influenced
directly. As a result, the support structure 78 may be
used to change the level of the support portion 77, so
that the number of the links 56 is increased or decreased
to change the stroke with no significant work load imposed
on an operator.

[0060]

The above-described configuration is merely of an
embodiment to carry out the present invention. The present
invention is not limited to the embodiment described above,
and may be carried out in any other configuration.

[0061]

For example, 1instead of the support portion 77
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holding the extendable pipe 76 being provided with the

support structure 78, the elevatable member 53 may have a

changeable length 1in the wup-down direction so as to

correspond to the increase or decrease in the number of

the links 56.

Description of the Reference Numerals

[0062]

11 ... pickup arm

12 ... transfer apparatus
13 ... part

18 ... air absorption path
21 ... movable body

32 ... pump

51 ... extendable arm

52 ... adsorption hand

53 ... elevatable member
56 ... link

56a ... base link

56b ... tip link

59 ... extension motor

65 ... rotation mechanism

76 ... extendable pipe



34

78 ... support structure

85 ... bellow tube
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CLAIMS

1. A pickup arm of a transfer apparatus picking up parts

obtained as a result of a sheet being cut and transferring

the parts to a next stage, the pickup arm being provided

on a movable body included in the transfer apparatus, the

pickup arm comprising:

an extendable arm having a changeable length; and

an adsorption hand provided at a tip of the

extendable arm and connected with a negative pressure

source generating an absorption force,

wherein:

the extendable arm includes:

a plurality of 1links stacked in an up-down

direction, and

an actuator connected with a base 1link, which

is an uppermost 1link among the plurality of 1links, the

actuator moving the other 1links 1in a longitudinal

direction thereof to extend and contract the extendable

arm,

the base link is secured to a top end of an elevatable

member provided on the movable body so as to be movable

in the up-down direction,
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a base portion of an extendable pipe, having a
telescopic structure and acting as a part of an air
absorption path continued to the negative pressure source,
is secured to a portion, of the elevatable member, that
is below the base link, and

a tip 1link, which is a lowermost link among the
plurality of links included in the extendable arm, is held

at a tip of the extendable pipe.

2. The pickup arm of the transfer apparatus according
to claim 1, wherein the tip 1link at the tip of the
extendable pipe and the adsorption hand are airtight, and
a continuous inner space of the tip link and the adsorption
hand acts as a part of the air absorption path continued

to the negative pressure source.

3. The pickup arm of the transfer apparatus according
to claim 1 or 2, further comprising a bellow tube extending
in the up-down direction and extendable and contractable,
the Dbellow tube Dbeing provided Dbetween the elevatable
member and a top surface of the movable body,

the bellow tube and portions where the bellow tube

is connected with the elevatable member and the movable
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body are airtight, and

an inner space of the bellow tube acts as a part of

the air absorption path continued to the negative pressure

source.

4. The pickup arm of the transfer apparatus according

to claim 1 or 2, further comprising a rotation mechanism

provided in the tip link, the rotation mechanism rotating

the adsorption hand by 360 degrees horizontally.

5. The pickup arm of the transfer apparatus according

to claim 1 or 2, further comprising a support structure

provided on a support portion holding the extendable pipe,

the support structure changing a level of the support

portion.

6. A transfer apparatus, comprising the pickup arm of

claim 1 or 2.



