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(7) ABSTRACT

The present invention provides a workpiece-transfer device
that has functions for both loading and unloading work-
pieces, without requiring a workpiece-storage device to
enable a function for replacing material and product work-
pieces with each other, and that requires only a simple
configuration and low costs. A workpiece-transfer device
loads a material workpiece W1 in a workpiece-machining
device 1 and unloads a product workpiece W2 from the
workpiece-machining device 1. A movement means with a
rectangular coordinate system 30 is provided to move a
traveling body 27 in a first direction along the direction in
which the workpiece-machining device 1 and a workpiece-
storage device 2 stand in a line (direction X) as well as in a
second horizontal direction orthogonal to the first direction
(direction Y). The traveling body 27 includes a gripping
means 28 for gripping a material or product workpiece W1
and W2.
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FIG. 9A
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WORKPIECE-TRANSFER DEVICE

FIELD OF THE INVENTION

[0001] The present invention relates to a workpiece-trans-
fer device for loading a material workpiece, such as a sheet,
a sheetmetal, in a workpiece-machining device and unload-
ing a product workpiece therefrom.

BACKGROUND OF THE INVENTION

[0002] A loader or an unloader annexed to a workpiece-
machining device conventionally comprises a traveling
body that travels in the direction in which a workpiece-
machining device and a workpiece-storage device are sepa-
rated from each other, the traveling body having suction
pads to suck the top surface of a workpiece for transfer. Such
a loader and an unloader are designed to be independent of
each other or to share rails for the traveling body.

[0003] The conventional loader and unloader execute
loading and unloading exclusively, so both devices must be
installed in order to perform both of these operations,
resulting in the complicated configuration of the entire
device and increased costs. Due to the use of shared parts,
the loader and unloader sharing the rails for the traveling
body simplifies the configuration and reduces costs com-
pared to exclusive devices that are independent of each
other, but the degree of simplification and cost reduction are
insufficient.

[0004] Therefore, attempts were made to develop devices
capable of loading material workpieces and unloading prod-
uct workpieces using the same traveling body. Nonetheless,
under a configuration in which the traveling body travels in
only one direction along the direction in which the work-
piece-machining device and the workpiece-storage device
are separated from each other, as in the conventional loader
and unloader, if the device is used for both loading and
unloading, the position at which material workpieces are
stored is also used as the position to which product work-
pieces are unloaded. Consequently, in the workpiece-storage
device at which material workpieces and product work-
pieces are stored, a mechanism is required that can be
frequently moved to move a pallet in the direction orthogo-
nal to the direction for each material, complicating the
configuration of the workpiece-storage device and increas-
ing costs. Although the material and product housing posi-
tions can be located parallel to each other in the above
direction, the resulting processing line overextends and
undesirably occupies a large area of the factory.

[0005] In addition, since the conventional unloader is
designed to move the traveling body in only the above
direction, if product workpieces obtained by cutting a mate-
rial workpiece are to be sorted depending on their type or
blanking condition, a sorting device that is moved in the
direction orthogonal to the above direction is required in the
workpiece-storage device. This also increases costs.

[0006] Furthermore, in the conventional loader, the trav-
eling body can be moved in only one direction, so when a
material workpiece is positioned on a table of the work-
piece-machining device, some of the suction pads must act
as positioning pads that can be moved in diagonal directions
relative to the traveling body, complicating the configura-
tion.
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[0007] An object of the present invention is to provide a
workpiece-transfer device that has functions for loading and
unloading workpieces without requiring the workpiece-stor-
age device to have a function for replacing material and
product workpieces with each other, and that requires only
a simple configuration that entails low costs.

[0008] Another object of the present invention is to pro-
vide a square layout of the entire facility, including the
workpiece-machining device and the workpiece-storage
device, in order to more effectively use the floor area.

[0009] Yet another object of the present invention is to
enable material workpieces to be loaded and positioned on
the workpiece-machining device without requiring an exclu-
sive positioning means such as positioning pads.

SUMMARY OF THE INVENTION

[0010] A workpiece-transfer device according to the
present invention is a workpiece-transfer device for loading
a material workpiece in a workpiece-machining device and
unloading a machined product workpiece from the work-
piece-machining device, wherein the workpiece-transfer
device includes a movement means with a rectangular
coordinate system for moving a traveling body in a first
direction along the direction in which the workpiece-ma-
chining device and a workpiece-storage device stand in a
line, as well as in a second horizontal direction orthogonal
to the first direction, and wherein the traveling body includes
a gripping means for gripping a material or product work-
piece.

[0011] According to this configuration, after the gripping
means of the traveling body grips a material workpiece in
the workpiece-storage device, the-traveling body can be
moved in the first direction to load the material workpiece in
the workpiece-machining device. In addition, after the grip-
ping means of the traveling body grips a product workpiece
machined by the workpiece-machining device, the traveling
body can be moved in the first direction to unload the
product material to the workpiece-storage device. In this
case, moving the traveling body in the second direction can
accommodate a difference between the loading positions of
material and product workpieces in the workpiece-storage
device in the second direction. This configuration provides
both functions for loading and unloading workpieces with-
out requiring the workpiece-storage device to have a func-
tion for replacing material and product workpieces with each
other, and requires only a simple configuration and low
costs.

[0012] According to the present invention, the workpiece-
storage device comprises a product-housing section and a
material-housing section provided parallel to each other in
the second direction. The arrangement of the product- and
material-housing sections may be set so as not to exceed the
arrangement range of the workpiece-machining device
along the second direction.

[0013] This configuration provides a square layout of the
facility, including the workpiece-machining device, the
workpiece-storage device, and the workpiece-transfer
device. Such a square layout enables the floor area of the
factory to be used more effectively.

[0014] According to the present invention, the workpiece-
storage device has a product-housing section and a material-
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housing section, and the-rectangular coordinate system
movement means can move the traveling body to the prod-
uct- and material-housing sections so that the traveling body
can be moved into position and load a material workpiece
gripped by the gripping means of the traveling body, relative
to a positioning member of the workpiece-machining
device.

[0015] The traveling body can be moved in the first
direction and in the second direction orthogonal to the first
direction, as described above, so by moving the traveling
body, a material gripped by the gripping means of the
traveling body can be positioned relative to the positioning
member of the workpiece-machining device. This configu-
ration eliminates the need for the traveling body to have an
exclusive positioning mechanism used in loading materials,
e.g., positioning pads, thereby further simplifying the con-
figuration and reducing costs.

BRIEF DESCRIPTION OF THE DRAWING

[0016] FIG. 1 is a top view of a workpiece-machining
facility in which a workpiece-transfer device according to
one embodiment of the present invention is combined with
a workpiece-machining device and a workpiece-storage
device.

[0017] FIG. 2 is a front view of the workpiece-machining
facility.
[0018]
facility.
[0019] FIG. 4 is a top view showing the general operation
of the workpiece-transfer device in the workpiece-machin-
ing facility.

[0020] FIG. 5 is a top view showing a suction-pad
arrangement of the-workpiece-transfer device.

[0021] FIGS. 6A and 6B are partial front and side views
of the suction-pad arrangement, respectively.

FIG. 3 is a side view of the workpiece-machining

[0022] FIG. 7A is a top view of an advancing mechanism
of the suction pad,

[0023] FIG. 7B is a sectional view of the advancing
mechanism, and FIG. 7C is an exploded view of FIG. 7A
as seen from direction C.

[0024] FIGS. 8A and 8B are explanatory drawings each
showing in top view a form of material-loading operation by
the workpiece-transfer device.

[0025] FIGS. 9A and 9B are explanatory drawings show-
ing in top view a form of material-unloading operation by
the workpiece-transfer device.

[0026] FIGS. 10A to 10B and 10C are explanatory draw-
ings showing in top view another form of material-unload-
ing operation by the workpiece-transfer device.

[0027] FIGS. 11A and 11B are explanatory drawings
showing in top view yet another form of material-unloading
operation by the workpiece-transfer device.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0028] One embodiment of the present invention is
described in conjunction with the FIGS. 1 to 11. As shown
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in the top view in FIG. 1, a workpiece-storage device 2 is
installed at the side of a workpiece-machining device 1, and
a workpiece-transfer device 3 for transferring a workpiece
W (material workpiece W1 and a product workpiece W2) is
installed between the workpiece-machining device 1 and the
workpiece-storage device 2. The workpiece-machining
device 1 and the workpiece-storage device 2 are placed at
small intervals so that an auxiliary table 4 may be installed
between these devices and so that a control panel 16 may be
installed between them and in front of them.

[0029] The workpiece-machining device 1 comprises a
table 5 on which the workpiece W is placed, a machining
section 6 for machining the workpiece W on the table 5, and
a workpiece-feeding device 7 for moving the workpiece W
located on the table 5. In the workpiece-feeding device 7, a
cross slide 11 capable of moving in the lateral direction (the
direction of the X-axis) is provided in a carriage 10 that is
moved on a rail 9 of a lower frame 8 in the longitudinal
direction (the direction of the Y-axis), and a plurality of
workpiece holders 12 for gripping the end of the workpiece
W are installed on the cross slide 11. The lateral direction
(the direction of the X-axis) is the direction in which the
workpiece-machining device 1 and the workpiece-storage
device 2 are arranged. The table § comprises a central fixed
table Sa, a pair of fixed tables 5b placed on the respective
sides of the fixed table 54, and a movable table 5¢ between
the central fixed table Sa and the lateral fixed tables 5b
which is moved back and forth together with the carriage 10.

[0030] The machining section 6 is installed between an
upper frame 14 above the central fixed table Sa and the
lower frame 8, and is covered with a machine body. The
workpiece-machining device 1 comprises a turret punch
press, and the machining section 6 is chiefly composed of a
vertical pair of turrets 13 and a punch drive mechanism (not
shown in the drawings) for punching, at a predetermined
punch position P, punch tools (not shown in the drawings)
held at a plurality of circumferential positions of the turret
13. In the machining section 6, a subhead 15 is installed near
the turret 13 and parallel with the punch position P. The
subhead 15 is a means for cutting off from the material
workpiece W1 the product workpiece W2 obtained by
machining the outer circumference of the material work-
piece W1 and partly connected to the material workpiece
W1. The subhead 15 is composed of an exclusive punch
mechanism. An end locator 17 for positioning the loaded
material workpiece W1 in the lateral direction is installed on
the table 5 so as to be extended and withdrawn by a drive
means such as a cylinder. The end locator 17 and the
workpiece holder 12 act as a positioning member 16 when
the material workpiece W1 is loaded in the workpiece-
machining device 1.

[0031] The auxiliary table 4 has a fixed table 4« at the side
of the workpiece-storage device 2 and a folding table 4b at
the side of the workpiece-machining device 1 wherein the
folding table 4b can be folded downward.

[0032] In the workpiece-storage device 2, a product-hous-
ing section 21 in which the product workpieces W2 are
stacked and a material-housing section 22 in which the
material workpieces W1 are stacked are arranged in the
direction orthogonal to the direction in which the workpiece-
machining device 1 and the workpiece-storage device 2 are
arranged. In this example, in addition to the product-housing
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section 21 and the material-housing section 22, a skeleton-
housing section 23 is provided in which skeletons S are
stacked. These housing sections 21 to 23 are arranged in the
order of the product-housing section 21, the material-hous-
ing section 22, and the skeleton-housing section 23 relative
to the front of the device. The skeleton S is a residual
material obtained by cutting out the product workpiece W2
from the material workpiece W1 in the workpiece-machin-
ing device 1 and corresponding to the outer circumference of
the material workpiece W1. The arrangement range of these
housing sections 21 to 23 does not exceed the arrangement
direction (the direction of the Y-axis) and range of the
workpiece-machining device 1.

[0033] The product-housing section 21, the material-hous-
ing section 22, and the skeleton-housing section 23 are each
configured by stopping a product pallet 214, a material pallet
22a, and a skeleton pallet 23a, respectively, at predeter-
mined positions in a workpiece-storage device body 2a. The
pallets 21a to 23a can be moved back and forth on rails
provided on the workpiece-storage device body 2a and are
moved while being driven by a pallet-movement device 24.
The pallet-movement device 24 is composed of, for
example, endless chains connected to the respective pallets
21a to 23a and a motor that drives the chains. The rail
guiding the product pallet 21a is provided higher than the
rail guiding the material pallet 224, and the material pallet
224 can pass below the product pallet 214 (sce FIG. 3). Each
of the pallets 21a to 23a is constantly stopped at specified
positions and moved when the workpiece W etc. on the
pallet is ejected.

[0034] The workpiece-transfer device 3 comprises a mov-
able table 26 installed on the fixed table 25 and extending in
the direction orthogonal to the advancing and retreating
direction, a traveling body 27 installed so as to advance and
retreat along the movable table 26, and a gripping means 28
for the workpiece W installed on the traveling body 27 (see
FIG. 4). The movable table 26 advances and retreats in the
direction orthogonal to the direction (the direction of the
Y-axis) in which the workpiece-machining device 1 and the
workpiece-storage device 2 are separated from each other
(the direction of the X-axis). The separation direction (the
direction of the X-axis) is called a first direction, while the
direction orthogonal to the separation direction (the direc-
tion of the Y-axis) is called a second direction. The direction
in which the traveling body 27 is moved relative to the
movable table 26 is the first direction (the direction of the
X-axis). The fixed table 25 and the movable table 26
constitute a base 29 supporting the traveling body 27 in the
orthogonal directions of the two axes, and the base 29 and
drive and guide means for the respective directions consti-
tute a movement means with a rectangular coordinate sys-
tem 30 for moving the traveling body 27 in the orthogonal
directions of the two axes.

[0035] The fixed table 25 comprises a pair of fixed rails
25a extending along the lateral sides of the workpiece-
storage device 2. The movable table 26 is shaped like a
linear frame extending on the table 5 of the workpiece-
machining device 1 like a cantilever, and is installed on the
pair of fixed rails 254 via a pair of legs 264 so as to advance
and retreat. The tip of the movable table 26 extends to the
neighborhood of a side of the upper frame 14 of the
workpiece-machining device 1. The movable table 26 has a
rail extending in the longitudinal direction, and the traveling
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body 27 is installed so as to travel along the rail. The
advancing drive of the movable table 26 and the traveling
drive of the traveling body 27 are carried out by drive
devices 31 and 32 (FIG. 2), respectively. The movable table
drive device 31 and the traveling body drive device 32 are
each composed of, for example, a rack and pinion mecha-
nism and a servo motor driving the pinion. The rectangular
coordinate system movement means 30 is composed of the
movable table drive device 31, the traveling body drive
device 32, and the rails 254 guiding the movable table 26
and the traveling body 27. Accordingly, the drive devices 31
and 32 act as a drive device in the rectangular coordinate
system movement means 30 for moving the traveling body
27 in the direction of each axis.

[0036] The traveling body 27 has a pad-mounting frame
33, on which suction pads 35 constituting a gripping means
28 are provided. The pad-mounting frame 33 is installed on
the traveling body 27 so as to be elevated and lowered by an
elevating device 34 installed on the traveling body 27. The
elevating device 34 is composed of, for example, a rack and
pinion mechanism and a servo motor driving the pinion.

[0037] The gripping means 28 is composed of a suction-
pad arrangement 36 comprising a plurality of suction pads
35 attached to the pad-mounting frame 33 and arranged so
as to form a plain, and grippers 52 (FIG. 5) mounted on the
pad-mounting frame 33. The gripper 52 is principally used
to eject the skeleton S. In addition, floaters 51 for separating
the material are attached to the pad-mounting frame 33. The
floater 51 magnetizes laminated material workpieces W1 to
allow the top of these material workpieces W1 to be easily
separated based on their magnetic repulsion.

[0038] As shown in FIG. 5, the pad-mounting frame 33 is
composed of a main frame 33a and stretching mounting
frames 33b and 33c provided on the respective lateral sides
of the main frame 33a. The main frame 33a is composed of
a plurality of assembled frame materials 39 and 40. The
lateral stretching frames 33b and 33c¢ are attached to the
main frame 334 via guide members 37 so as to be moved out
and back by a stretching drive device 38. The guide 37 is
composed of a guide rod 374 fixed to the stretching frames
33b and 33c, and a receiving member 37b provided in the
main frame 334 to guide the guide rod 37a. The stretching
drive device 38 comprises a fluid pressure cylinder device.
The stretching drive device 38 may be composed of a rack
and pinion mechanism and a motor instead of the cylinder
device.

[0039] The plurality of suction pads 35 are provided on the
frame materials 39 extending in the longitudinal directions
(the direction of the Y-axis) of the pad-mounting frame 33
and on the lateral stretching frames 33b and 33c¢, wherein the
suction pads 35 are arranged in the longitudinal direction.
Thus, the stretching frames 33b and 33¢ can be moved out
and back to vary the interval between the suction pads 35
attached to the main frame 334 and the suction pads 35
attached to the stretching frames 33b and 33c. The interval
is varied depending on the environment of the workpiece-
machining device 1 or the workpiece-storage device 2 or the
size or shape of the material workpiece W1 or the product
workpiece W2.

[0040] The suction-pad arrangement 36 is designed so that
when the traveling body 27 is located at its advancing end
position and the stretching frame 33b located in the advanc-
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ing direction of the traveling body (left of the drawing) is
withdrawn, the stretching frame 335 is located near the turret
13 and the subhead 15, as shown in each of FIGS. 9 to 11.

[0041] The suction pads 35 constituting the suction-pad
arrangement 36 are each of a vacuum suction type and are
connected to a suction device using piping. Of these suction
pads 35, suction pads 354 and 35b each comprises a group
of small pads 41. Each of the small pads 41 is a suction pad
smaller than the entire suction pad 35 and has a suction
function. Individual suction paths 43 for the respective small
pads 41 (see FIG. 6) are branched from a single suction path
but each have a contriction 44.

[0042] The suction pads 35a and 35b each comprising the
group of small pads are concentrated in part of the suction-
pad arrangement 36, constituting a small-pad-group concen-
trated section 42. The position of the small-pad-group con-
centrated section 42 preferably corresponds to the position
of a product workpiece-ejection section A of the workpiece-
machining device 1. In this example, the small-pad-group
concentrated section 42 is located near-one corner of the
suction-pad arrangement 36, specifically, near the work-
piece-machining device 1 and the corner at the bottom of the
drawing.

[0043] In addition, the small-pad-group concentrated sec-
tion 42 has the suction pads 35a and 35b arranged according
to a specified criterion. The specified criterion is that, for
example, the suction pads 35a and 35b are set so as to form
a staggered arrangement with the general suction pads 35
and to have a smaller arrangement interval than the other
general suction pads 35, as shown in FIG. 5.

[0044] At least one (in the illustrated example, one) of the
suction pads 35a and 35b constituting the small-pad-group
concentrated section 42 is an advancing suction pad 35a that
can advance from the small-pad-group concentrated section
42. One of the remaining suction pads 35b is attached to the
stretching frame 33b, and the other remaining suction pads
354 are attached to a concentrated section mounting member
45 provided on the main frame 33a.

[0045] The advancing suction pad 35b is attached to the
stretching frame 33b via an advancing mechanism 46. The
advancing mechanism 46 moves the advancing suction pad
35b back and forth relative to the small-pad-group concen-
trated section 42 and is composed of a swiveling arm 47 with
the advancing suction pad 35b attached to its tip and an
advancing drive means 48 for swiveling the swiveling arm
47 back and forth. The swiveling arm 47 is attached to the
stretching frame 33b via a support member 50 so as to
swivel horizontally around a support shaft 49 between a
retreating position at which the arm extends along the
stretching frame 33b as shown by the solid line in FIG. 5
and an advancing position at which the arm protrudes and
swivels from the stretching frame 33b through a predeter-
mined angle (e.g., 90 degrees) as shown by the chain line in
FIG. 5. The advancing drive means 48 consists of a fluid
pressure cylinder device. Since the swiveling arm 47 is
swiveled to allow the advancing suction pad 35b to advance
as described above, the advancing suction pad 35b can
advance to between the turret 13 and subhead 15 of the
workpiece-machining device 1 while the traveling body 27
is located at its advancing end.

[0046] Operations of the workpiece-transfer device 3 of
the above configuration are described. First, loading and
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unloading operations are explained in brief. In the material-
housing section 22 of the workpiece-storage device 2, mate-
rial workpieces W1 are stacked on the material pallet 22a so
as to form a lamination. To load the material workpieces W1
in the workpiece-machining device 1, the traveling body 27
is moved in directions X and Y so that the suction-pad
arrangement 36 of the traveling body 27 is located above the
material workpieces W1 in the material-housing section 22.
The traveling body 27 is moved in the direction of the Y-axis
by moving the movable table 26 in the direction of the
Y-axis. (in the following description of operations, the
description “the movement of the traveling body 27 in the
direction of the Y-axis” also refers to the movement of the
traveling body 27 effected by moving the movable table 26
in the direction of the Y-axis.) Then, the suction-pad
arrangement 36 is lowered from the traveling body 27 to
allow each suction pad 35 of the suction-pad arrangement 36
to suck the material workpiece W1. Subsequently, the suc-
tion-pad arrangement 36 is elevated again.

[0047] As described above, while the traveling body 27 is
gripping the material workpiece W1, the traveling body 27
is moved toward the workpiece-machining device 1 and the
movable table 26 is moved in the direction of the Y-axis.
Consequently, the suction-pad arrangement 36 is lowered to
load the material workpiece W1 in a predetermined loading
position on the table 5 of the workpiece-machining device 1.
In this example, the predetermined loading position is a
position at which when the carriage 7 is located at its
retreating end, two sides of the material workpiece W1 are
in contact with the workpiece holder 12 and the end locator
17, respectively, as shown in FIG. 1. A reference position for
this loading position corresponding to a corner of the
workpiece is shown in FIG. 1 as an L-shaped mark M1. The
material workpiece W1 is pressed against the workpiece
holder 12 and the end locator 17 by moving the traveling
body 27 in directions X and Y after the material workpiece
W1 has been lowered onto the table 5.

[0048] The product workpiece W2 obtained by the work-
piece-machining device 1 machining the material workpiece
W1 is ejected from the predetermined product workpiece-
ejection section A on the table 5 of the workpiece-machining
device 1 or an arbitrary ejection position. When the subhead
5 is used to cut off the product workpiece W2, the prede-
termined product workpiece-ejection section A is near the
subhead 5 as described above. The ejection is carried
out-by--moving the traveling body 27 to the ejection section
or position, lowering the suction-pad arrangement 36 to suck
the product workpiece W2, elevating the suction-pad
arrangement 36, then moving the traveling body 27 to above
the product-housing section 21 of the workpiece-storage
device 2, and lowering the pad arrangement 36 to release the
sucking of the suction pads 35. When the workpiece-
machining device 1 is used to cut out a plurality of product
workpieces W2 from the material workpiece W1, the prod-
uct materials W2 are stacked in the product-housing section
21 so as to be arranged in the blanking condition for the
material workpiece W1. When the product workpieces W2
are stacked in this manner, this can be freely carried out by
moving the traveling body 27 because it can be moved in the
orthogonal directions of the two axes (directions X and Y).

[0049] The skeleton S remaining on the table 5 after the
machining by the workpiece-machining device 1 is unloaded
by using the gripper 51 provided on the traveling body 27 to
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grip an edge of the skeleton S and moving the traveling body
27 over the table 5 and the auxiliary table 4 to the skeleton-
housing section 23.

[0050] Next, the loading and unloading operations are
explained in detail. FIG. 8 shows the various forms of the
suction-pad arrangement 36 during the material loading.
FIG. 8A shows a case in which the stretching frames 33b
and 33c¢ located on the respective sides of the suction-pad
arrangement 36 are moved outward for unloading, i.e., the
interval between the suction-pad arrangement and the suc-
tion pads on both sides is increased for unloading. FIG. 8B
shows a case in which the interval between the suction-pad
arrangement and the suction pads on one side is increased
for unloading, and FIG. 8C shows a case in which the
interval between the suction-pad arrangement and the suc-
tion pads on both sides is reduced for unloading. FIGS. 8A
to 8C show the material workpieces W1 of three different
sizes and shapes.

[0051] As shown in these figures, by increasing or reduc-
ing the suction pad interval of the suction-pad arrangement
36, the material workpiece 1 can be appropriately transferred
depending on its size and shape, and can be loaded depend-
ing on the environment of the workpiece-machining device
1 without the needs for extra space for the suction-pad
arrangement 36. For example, while the traveling body 27 is
located at its advancing end closer to the workpiece-ma-
chining device 1, the material workpiece W1 can be loaded
in a predetermined loading position at which the material
workpiece W1 abuts on the end locator 17, regardless of the
size and shape of the workpiece W1 and without the
interference of the suction-pad arrangement 36 with the
upper frame 14 of the workpiece-machining device 1.

[0052] For loading, in any of the cases shown in FIGS. 8A
to 8C, only the general suction pads 35 of the suction-pad
arrangement 36 may be used for suction, while the suction
pads 354 and 35b in the group of small pads are stopped
from suction. Alternatively, all the suction pads 35, 354, and
35b may be used for suction.

[0053] FIGS. 9 to 11 show the various forms the suction-
pad arrangement 36 during product unloading. These figures
all show a case in which the material workpiece W1 is cut
into a plurality of or small product workpieces W2 and also
show that the product workpieces W2 are located in the
product-workpiece-unloading section A of the workpiece-
machining device 1. In these figures, the suction pads 35
labeled with NG are stopped from suction by blocking the
suction path. For example, in FIGS. 9A, 10A, and 11A, the
suction pads 35 in the right end row come in contact with the
product workpiece W2, and some of them also come in
contact with the material workpiece W1. The suction pads
35 located at such positions may affect the operation if used
for suction, so they are prevented from performing that
function.

[0054] As shown in each of these figures, to unload the
product workpieces W2 smaller than the material workpiece
W1, one or both of the stretching frames 335 and 33c are
withdrawn to reduce the interval between the suction pads
on the respective sides in order to reduce the width of the
suction-pad arrangement 36. Thus, when the product work-
pieces W2 are placed in the product-housing section 21 of
the workpiece-storage device 2, this operation can be per-
formed without the interference of the suction-pad arrange-
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ment 36 with the workpiece-storage device body 2a located
around the workpiece-storage device 2 and consisting of
frames. That is, when the product workpieces W2 are placed
in the product-housing section 21, the suction-pad arrange-
ment 36 must be situated off the center of the product-
housing section 21 in order to place the plurality of product
workpieces W2 in the blanking condition. Consequently, if
there is a standing obstacle such as the workpiece-storage
device body 2a of the workpiece-storage device 2 around the
product-housing section 21, it is likely to interfere with the
suction-pad arrangement 36. Such interference can be pre-
vented by reducing the width of the suction-pad arrangement
36. In addition, in transferring a large material workpiece
W1, stable transfer can be carried out by spreading the
suction-pad arrangement 36 to maximize the suction area.

[0055] In addition, in the suction-pad arrangement 36,
some of the suction pads 35a and 35b are composed of the
group of small pads and the contriction 44 is provided for the
suction path 43 of each small pad 41 (FIG. 6A). Thus, even
if holes such as punch holes are formed in the product
workpiece W2 and the suction pads 35a and 35b correspond
to these holes, this product workpiece W2 can be reliably
sucked and transferred without causing negative pressure
leakage. In addition, since the suction pads 354 and 35b
comprising the group of small pads are concentrated in part
of the suction-pad arrangement 36, even a small product
workpiece W2 such as that shown in FIGS. 10C or 11A or
11B can be reliably sucked and transferred.

[0056] Some of the suction pads 35b in the small-pad-
group concentrated section 42 of the suction-pad arrange-
ment 36 are further attached to the swiveling arm 47 so as
to advance from the small-pad-group concentrated section
42. Accordingly, in the case of a small product workpiece
‘W2 such as that shown in FIGS. 10 C or 11A, the advancing
suction pads 35b is moved to between the turret 13 and the
subhead 15 to enable even and more reliable suction. In
addition, as shown in FIG. 11B, the present device can suck
even a small product workpiece W2 that is small enough to
fit between the turret 13 and the subhead 15 and that can only
be sucked by one suction pad. By withdrawing the advanc-
ing suction pads 35b toward the pad-mounting frame 33
when not required, these suction pads 35b are prevented
from interfering with the upper frame 14 of the workpiece-
machining device 1 or the workpiece-storage device body 2a
of the workpiece-storage device 2 during the movement of
the suction-pad arrangement 36.

[0057] The workpiece-transfer device according to the
present invention is a workpiece-transfer device for loading
a material workpiece in a workpiece-machining device and
unloading a machined product workpiece from the work-
piece-machining device, wherein the workpiece-transfer
device includes a movement means with a rectangular
coordinate system for moving a traveling body in a first
direction along the direction in which the workpiece-ma-
chining device and a workpiece-storage device stand in a
line as well as in a second horizontal direction orthogonal to
the first direction, and wherein the traveling body includes
a gripping means for gripping a material or product work-
piece. This configuration provides both functions for loading
and unloading workpieces without requiring the workpiece-
storage device to have a function for replacing material and
product workpieces with each other, and requires only a
simple configuration and low costs.
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[0058] If the workpiece-storage device comprises a prod-
uct-housing section and a material-housing section provided
in parallel in the second direction and the arrangement of the
product and material-housing sections is set so as not to
exceed the arrangement range of the workpiece-machining
device along the second direction, then this configuration
provides a square layout of the entire facility, including the
workpiece-machining device and the workpiece-storage
device, thereby enabling the floor area of the factory to be
used more effectively.

[0059] In addition, if the rectangular coordinate system
movement means can move the traveling body to the prod-
uct and material-housing sections so that the traveling body
can be moved into position and load a material workpiece
gripped by the gripping means of the traveling body, relative
to a positioning member of the workpiece-machining
device, then this configuration can position and load the
material workpiece on the workpiece-machining device
without requiring an exclusive positioning mechanism such
as positioning pads.

1. A workpiece-transfer device for loading a material
workpiece in a workpiece-machining device and unloading
a machined product workpiece from the workpiece-machin-
ing device, characterized in that the workpiece-transfer
device includes a movement means with a rectangular
coordinate system for moving a traveling body in a first
direction along the direction in which the workpiece-ma-
chining device and a workpiece-storage device stand in a
line as well as in a second horizontal direction orthogonal to
the first direction, and in that said traveling body includes a
gripping means for gripping a material or product work-
piece.

2. A workpiece-transfer device as in claim 1, character-
ized in that said workpiece-storage device comprises a
product-housing section and a material-housing section pro-
vided in parallel in said second direction, and in that the
arrangement of the product and material-housing sections is
set so as not to exceed the arrangement range of said
workpiece-machining device along the second direction.

3. A workpiece-transfer device as in claim 1 or claim 2,
characterized in that said workpiece-storage device com-
prises a product-housing section and a material-housing
section, in that said rectangular coordinate system move-
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ment means can move said traveling body to said product
and material-housing sections so that said traveling body can
be moved to position and load a material workpiece gripped
by the gripping means of said traveling body, relative to a
positioning member of said workpiece-machining device.

4. A workpiece-transfer device for loading a material
workpiece in a workpiece-machining device and unloading
a machined product workpiece from the workpiece-machin-
ing device, characterized by comprising one workpiece-
gripping means.

5. A workpiece-transfer device as in claim 4, character-
ized in that said workpiece-gripping means is provided on a
traveling body that travels between the workpiece-machin-
ing device and a workpiece-storage device capable of stor-
ing material and product workpieces.

6. A workpiece-transfer device as in claim 4 or claim 5,
characterized in that said workpiece-gripping means com-
prises a plurality of suction pads.

7. A workpiece-transfer device as in claim 6, character-
ized in that said product workpiece is a small workpiece
partially cut off from a material workpiece by the workpiece-
machining device, in that said workpiece-gripping means
uses a large number of suction pads to load a material
workpiece in the workpiece-machining device, while using
fewer suction pads than that used in the loading of the
material workpiece to unload a product workpiece from the
workpiece-machining device.

8. A workpiece-transfer device as in claim 7, character-
ized in that a small number of suction pads closer to the
workpiece-machining device are used to unload a product
workpiece.

9. A workpiece-transfer device as in claim 6, character-
ized in that some of the plurality of suction pads each
comprise a group of small pads, and in that a constriction is
provided for a suction path for the individual small pad.

10. A workpiece-transfer device as in claim 9, character-
ized in that the suction pads comprising a group of small
pads are placed closer to the workpiece-machining device.

11. A workpiece-transfer device as in claim 10, charac-
terized in that the suction pads placed closer to the work-
piece-machining device and comprising a group of small
pads are first selected in unloading a product workpiece.
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