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(54) Method for exchanging tool in tandem press system and tandem press system

(57) A tandem press system (1) includes a plurality
of presses (10U,10D) disposed in a workpiece transfer
direction (X), a workpiece transfer device (20) that trans-
fers a workpiece from an upstream press (10U) to a
downstream press (10D) using a tool (65) mounted on
the workpiece transfer device (20) via a crossbar (61),
and a tool replacement device (30) that replaces the tool

(65) mounted on the workpiece transfer device (20). The
tool replacement device (30) can be transferred from an
inter-press space (11) between the upstream press (10U)
and the downstream press (10D) to an external space
(105) in a tool replacement direction (Yt) independently
of transfer of a bolster (14) provided with a die to an ex-
ternal space (104) in a die replacement direction (Yd).
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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a tandem press
system that is configured so that a workpiece can be
transferred from an upstream press to a downstream
press disposed in a workpiece transfer direction using a
workpiece transfer device, and a tool mounted on the
workpiece transfer device can be replaced using a tool
replacement device, and a tool replacement method.
[0002] A tandem press system that includes a plurality
of presses disposed in a workpiece transfer direction
processes a workpiece using each press while transfer-
ring the workpiece from the upstream press to the down-
stream press using a workpiece transfer device. The
workpiece transfer device holds the workpiece using a
tool. The tool is generally a unit formed by disposing a
workpiece holding means (e.g., a plurality of vacuum suc-
tion cups) depending on the shape and the weight of the
workpiece. The tool is removably mounted on the work-
piece transfer device via a crossbar. Specifically, the tool
is mounted on or removed from the workpiece transfer
device (coupling/holding section) by mounting or remov-
ing the crossbar on or from the coupling/holding section
of the workpiece transfer device.
[0003] It is necessary to replace a die when changing
the press target product (product). The shape, the size,
and the weight of the workpiece (material) may also
change. In this case, it is necessary to replace the tool
of the workpiece transfer device that has been used for
the current press operation (hereinafter referred to as
"current tool") with a tool that is used for the subsequent
press operation (hereinafter referred to as "subsequent
tool"). A tool replacement device is used to replace the
crossbar mounted with the current tool (hereinafter re-
ferred to as "current crossbar") with the crossbar mount-
ed with the subsequent tool (hereinafter referred to as
"subsequent crossbar"). The tool replacement operation
includes replacing the current crossbar with the subse-
quent crossbar mounted with the subsequent tool outside
the press system. Note that the current tool may be re-
moved from the current crossbar, and the subsequent
tool may be mounted on the current crossbar.
[0004] A synchronous transfer-type tool replacement
device that is synchronized with die transfer (related-art
example 1) (e.g., JP-A-2004-50290), and an independ-
ent transfer-type tool replacement device (related-art ex-
ample 2) (e.g., JP-A-2005-161379) have been known.
[0005] In the related-art example 1, a tool replacement
device (12) that includes a rotary lever is rotatably mount-
ed on a slide table (bolster). The tool replacement device
(12) is transferred to the external space in synchroniza-
tion with transfer of a bolster for die replacement. Spe-
cifically, the rotary lever is pulled upright, and the current
crossbar is received. The tool replacement device is
moved toward the bolster, and the bolster is transferred
to the external space. Specifically, the current die and

the current crossbar are transferred in synchronization.
[0006] The die that has been used for the current press
operation (hereinafter referred to as "current die") is re-
placed with a die that is used for the subsequent press
operation (hereinafter referred to as "subsequent die") in
the external space, and the current crossbar is replaced
with the subsequent crossbar. The subsequent crossbar
is then transferred in synchronization with transfer of the
bolster (die) into the press. The rotary lever is then pulled
apart from the bolster, and the subsequent crossbar is
delivered to the workpiece transfer device (coupling/
holding section). The rotary lever is then rotated into a
horizontal state.
[0007] JP-A-2004-50290 states that this tool replace-
ment device does not hinder access to the press. How-
ever, since it is necessary to always support the tool re-
placement device 12 (e.g., rotary lever) in a horizontal
state, it is difficult to employ the related-art example 1 for
a tandem press system in which the pitch (inter-press
pitch) between the upstream press and the downstream
press is small.
[0008] In the related-art example 2, a truck is provided
on a rail (r1, r2) that extends from the inter-press space
to the external space, and a receiving stage (3) that re-
ceives a crossbar (cb) is mounted on the truck (1). In
order to prevent staggering or a tilt when the truck has a
small width and a large height, the position (posture) of
the truck (receiving stage) with respect to the rail is sta-
bilized by utilizing a plurality of rollers (r01, r02, r03). JP-
A-2005-161379 states that the inter-press transfer de-
vice can smoothly transfer the crossbar (cb) to the exter-
nal space even if the inter-press pitch is small.
[0009] JP-A-2005-161379 does not disclose the rela-
tionship with a workpiece transfer device, a crossbar re-
placement operation, and a die replacement operation.
It is conjectured that a tool bar is replaced as follows
using the inter-press transfer device. Specifically, the in-
ter-press transfer device (receiving stage (truck)) in an
empty state is transferred from the external space to the
inter-press space, and the current crossbar is delivered
to the receiving stage from the workpiece transfer device.
The inter-press transfer device is then transferred to the
external space. The current crossbar is removed from
the receiving stage in the external space, and the sub-
sequent crossbar is mounted on the receiving stage. The
inter-press transfer device is then transferred from the
external space to the inter-press space, and the subse-
quent crossbar is delivered to the workpiece transfer de-
vice in an empty state. The inter-press transfer device is
then transferred to the external space.
[0010] The related-art example 1 aims at facilitating
access to the press, and the related-art example 2 aims
at dealing with a small inter-press space pitch. However,
the related-art examples 1 and 2 are silent about an im-
provement in productivity of the entire tandem press sys-
tem and implementation of a quick tool replacement op-
eration. Specifically, the related-art examples 1 and 2 are
not aware of, or do not suggest, the following problems.
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[0011] Productivity is improved by implementing a
quick tool replacement operation. In the related-art ex-
ample 1, since the die replacement operation and the
tool replacement operation are sequentially performed
in time series, it is difficult to promote implement a quick
tool replacement operation due to the relationship with
the die replacement operation. Since it is necessary to
move the rotary lever (replacement device 12) relative
to the bolster (table), the tool replacement operation
takes time. The rotation operation also increases the tool
replacement time. Moreover, since the press side space
(side opening) becomes narrow, productivity is not im-
proved even if access to the press is facilitated. Since
the rotary lever (replacement device 12) is transferred to
the external space together with the bolster, the die re-
placement operation in the external space and the sub-
sequent tool replacement operation take time (i.e., the
operations become difficult) due to the mechanical con-
figuration. Moreover, the tool cannot be replaced without
replacing the die.
[0012] According to the related-art example 2 (i.e., lin-
ear travel example), the transfer speed can be relatively
increased as compared with the related-art example 1
(rotation and linear travel of the heavy bolster). However,
the truck (receiving stage) must be caused to make two
round trips between the external space and the inter-
press space in order to replace the tool. Moreover, the
subsequent crossbar cannot be mounted without remov-
ing the current crossbar from the inter-press transfer de-
vice (receiving stage). This makes the operation com-
plex, and a mistake may easily occur. Therefore, the tool
replacement time increases.

SUMMARY

[0013] According to a first aspect of the invention, there
is provided a tool replacement method for a tandem press
system that is configured so that a workpiece can be
transferred from an upstream press to a downstream
press disposed in a workpiece transfer direction using a
workpiece transfer device, and a tool mounted on the
workpiece transfer device can be replaced using a tool
replacement device, the method including:

mounting a subsequent crossbar mounted with a
subsequent tool on one of receiving sections of the
tool replacement device in an external space in a
tool replacement direction that perpendicularly inter-
sects the workpiece transfer direction;
transferring the tool replacement device mounted
with the subsequent crossbar from the external
space to an inter-press space between the upstream
press and the downstream press during a press sus-
pension period;
delivering a current crossbar mounted with a current
tool from the workpiece transfer device to empty one
of the receiving sections of the tool replacement de-
vice in the inter-press space;

delivering the subsequent crossbar mounted on the
one of the receiving sections to the workpiece trans-
fer device; and
transferring the tool replacement device mounted
with the current crossbar delivered from the work-
piece transfer device to the external space to com-
plete a replacement operation of the tool mounted
on the workpiece transfer device.

[0014] According to a second aspect of the invention,
there is provided a tandem press system including:

a plurality of presses disposed in a workpiece trans-
fer direction;
a workpiece transfer device that transfers a work-
piece from an upstream press to a downstream press
using a tool mounted on the workpiece transfer de-
vice via a crossbar; and
a tool replacement device that replaces the tool
mounted on the workpiece transfer device,
wherein the tool replacement device can be trans-
ferred from an inter-press space between the up-
stream press and the downstream press to an ex-
ternal space in a tool replacement direction that per-
pendicularly intersects the workpiece transfer direc-
tion independently of transfer of a bolster provided
with a die to an external space in a die replacement
direction that perpendicularly intersects the work-
piece transfer direction;
wherein two receiving sections disposed in parallel
in the workpiece transfer direction are provided in a
crossbar mounting section of the tool replacement
device, and two crossbars can be respectively
mounted on the two receiving sections at the same
time;
wherein a current crossbar mounted with a current
tool can be delivered from the workpiece transfer
device to empty one of the receiving sections of the
tool replacement device in the inter-press space dur-
ing a press suspension period, and a subsequent
crossbar mounted with a subsequent tool can be de-
livered to the workpiece transfer device from one of
the receiving sections of the tool replacement device;
and
wherein the tool replacement device that has re-
ceived the current crossbar can be transferred to the
external space in the tool replacement direction, and
the current crossbar can be removed from one of the
receiving sections in the external space, and the sub-
sequent crossbar can be mounted on the other of
the receiving sections.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF 
THE DRAWING

[0015]

FIG. 1 is a plan view illustrating a tandem press sys-
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tem according to one embodiment of the invention.
FIGS. 2A and 2B are side views illustrating the rela-
tionship between a downstream press, a workpiece
transfer device, and a tool replacement device
(viewed from the upstream side in the direction Y in
FIG. 1). FIG. 2A illustrates a tool replacement oper-
ation in an external space, and FIG. 2B illustrates a
subsequent crossbar delivery operation in an inter-
press space.
FIGS. 3A and 3B illustrate a lift section that mainly
moves a crossbar mounting section upward and
downward. FIG. 3A is a plan view and FIG. 3B is a
partial cross-sectional side view.
FIG. 4 is a partial cross-sectional front view illustrat-
ing the vertical position of a crossbar mounting sec-
tion with respect to a truck ((A): middle position, (B):
low position, (C): high position).
FIG. 5 is a plan view illustrating a receiving section
and a floating section.
FIG. 6 is a front view illustrating a receiving section
and a floating section.

DETAILED DESCRIPTION OF THE EMBODIMENT

[0016] The invention may provide a tool replacement
method for a tandem press system and a tandem press
system that allow quick tool replacement, and achieve
high productivity.
[0017] A tool replacement operation is performed dur-
ing a press suspension period. A tool replacement oper-
ation in an external space can be accurately and safely
performed when the operator need not hurry to perform
the operation. Moreover, a mental and physical burden
on the operator can be reduced when the operator need
not hurry to perform the operation. A press operation can
be quickly restarted if the crossbar of the workpiece trans-
fer device can be quickly replaced with another crossbar.
This makes it possible to improve productivity.
[0018] The invention was conceived in view of the
above technical situation of the tandem press system,
and aims at increasing the tool replacement time in the
external space while reducing the tool replacement time
in the inter-press space.
[0019] Specifically, the invention aims at ensuring that
the subsequent crossbar (subsequent tool) can be easily
provided in the external space during the press operation,
reception of the current crossbar and delivery of the sub-
sequent crossbar can be sequentially performed in the
inter-press space, and the current crossbar and the sub-
sequent crossbar can be transferred between the exter-
nal space and the inter-press space by causing the tool
replacement device to make only one round trip. Produc-
tivity can be maximized by implementing a quick tool re-
placement operation.
[0020] According to one embodiment of the invention,
there is provided a tool replacement method for a tandem
press system that is configured so that a workpiece can
be transferred from an upstream press to a downstream

press disposed in a workpiece transfer direction using a
workpiece transfer device, and a tool mounted on the
workpiece transfer device can be replaced using a tool
replacement device, the method including:

mounting a subsequent crossbar mounted with a
subsequent tool on one of receiving sections of the
tool replacement device in an external space in a
tool replacement direction that perpendicularly inter-
sects the workpiece transfer direction;
transferring the tool replacement device mounted
with the subsequent crossbar from the external
space to an inter-press space between the upstream
press and the downstream press during a press sus-
pension period;
delivering a current crossbar mounted with a current
tool from the workpiece transfer device to empty one
of the receiving sections of the tool replacement de-
vice in the inter-press space;
delivering the subsequent crossbar mounted on the
one of the receiving sections to the workpiece trans-
fer device; and
transferring the tool replacement device mounted
with the current crossbar delivered from the work-
piece transfer device to the external space to com-
plete a replacement operation of the tool mounted
on the workpiece transfer device.

[0021] The above tool replacement method allows
quick tool replacement, and significantly improves pro-
ductivity.
[0022] According to another embodiment of the inven-
tion, there is provided a tandem press system including:

a plurality of presses disposed in a workpiece trans-
fer direction;
a workpiece transfer device that transfers a work-
piece from an upstream press to a downstream press
using a tool mounted on the workpiece transfer de-
vice via a crossbar; and
a tool replacement device that replaces the tool
mounted on the workpiece transfer device,
wherein the tool replacement device can be trans-
ferred from an inter-press space between the up-
stream press and the downstream press to an ex-
ternal space in a tool replacement direction that per-
pendicularly intersects the workpiece transfer direc-
tion independently of transfer of a bolster provided
with a die to an external space in a die replacement
direction that perpendicularly intersects the work-
piece transfer direction;
wherein two receiving sections disposed in parallel
in the workpiece transfer direction are provided in a
crossbar mounting section of the tool replacement
device, and two crossbars can be respectively
mounted on the two receiving sections at the same
time;
wherein a current crossbar mounted with a current
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tool can be delivered from the workpiece transfer
device to empty one of the receiving sections of the
tool replacement device in the inter-press space dur-
ing a press suspension period, and a subsequent
crossbar mounted with a subsequent tool can be de-
livered to the workpiece transfer device from one of
the receiving sections of the tool replacement device;
and
wherein the tool replacement device that has re-
ceived the current crossbar can be transferred to the
external space in the tool replacement direction, and
the current crossbar can be removed from one of the
receiving sections in the external space, and the sub-
sequent crossbar can be mounted on the other of
the receiving sections.

[0023] The above tandem press system makes it pos-
sible to smoothly implement the above tool replacement
method, and can be easily implemented and easily op-
erated.
[0024] The tandem press system may include an au-
tomatic mounting position switch control section that po-
sitions a coupling/holding section of the workpiece trans-
fer device on the empty one of the receiving sections
when delivering the current crossbar, and positions the
coupling/holding section on one of the receiving sections
mounted with the subsequent crossbar when receiving
the subsequent crossbar.
[0025] This makes it possible to implement more ac-
curate reception and delivery.
[0026] In the above tandem press system, the crossbar
mounting section of the tool replacement device may ver-
tically move to follow a change in vertical position of the
workpiece transfer device when mounting the crossbar.
[0027] This makes it possible to mount the crossbar
on the crossbar mounting section without causing a
shock.
[0028] In the above tandem press system, the work-
piece transfer device may be supported on a base either
directly or indirectly via a vibration-proof device that can
change in vertical position.
[0029] This makes it possible for the crossbar mount-
ing section to reliably follow a change in vertical position
of the workpiece transfer device.
[0030] In the above tandem press system, the tool re-
placement device may include the crossbar mounting
section, a truck that can travel along a travel rail that
extends in the tool replacement direction, a connection
member that connects the crossbar mounting section to
the truck, and a travel driver section, and the crossbar
mounting section may move upward and downward with
respect to the truck.
[0031] This makes it possible for the operator to easily
perform the tool replacement operation in the external
space.
[0032] In the above tandem press system, the crossbar
mounting section may be positioned at a low position
employed when the truck travels, a middle position em-

ployed when replacing the tool in the external space, and
a high position employed when delivering the crossbar
in the inter-press space.
[0033] This makes it possible to further stabilize travel
of the truck and delivery of the crossbar.
[0034] In the above tandem press system, the truck
and the travel driver section may be disposed under a
floorboard member, a pair of cut sections that have a
small dimension in the workpiece transfer direction and
extend in the tool replacement direction may be formed
in the floorboard member, and the connection member
may be formed by two or more plate-like members that
can move through the cut section in the tool replacement
direction.
[0035] This makes it possible to deal with a case where
the inter-press distance is small, and easily dispose of
scraps.
[0036] Embodiments of the invention are described in
detail below with reference to the drawings.
[0037] As illustrated in FIGS. 1 to 6, a tandem press
system 1 is configured so that a tool replacement device
30 can be transferred from an inter-press space 11 to an
external space 105 in a tool replacement direction (di-
rection Yt) that perpendicularly intersects a workpiece
transfer direction (direction X) independently of transfer
of a bolster 14 provided with a die to an external space
104 in a die replacement direction (direction Yd) that per-
pendicularly intersects the direction X, two receiving sec-
tions 33D and 33U disposed in parallel in the direction X
are provided in a crossbar mounting section 31 of the
tool replacement device 30, two crossbars 61 (61D and
61U) can be mounted on the crossbar mounting section
31 at the same time, a current crossbar 61B can be de-
livered from a workpiece transfer device 20 to one (emp-
ty) receiving section 33D (33U) of the tool replacement
device 30 in the inter-press space 11 during a press sus-
pension period, a subsequent crossbar 61A mounted on
the other receiving section 33U (33D) can be delivered
to the workpiece transfer device 20, the tool replacement
device 30 that has received the current crossbar 61B can
be transferred to the external space 105, the current
crossbar 61B can be removed from one receiving section
33D (33U), and the subsequent crossbar 61A can be
mounted on the other receiving section 33U (33D).
[0038] Specifically, the tandem press system 1 basi-
cally corresponds to the tandem press system according
to the second aspect of the invention, and is suitable for
implementing the tool replacement method according to
the first aspect of the invention. Note that the current
crossbar 61B is delivered to empty one of the receiving
sections 33D and 33U (i.e., receiving section 33D or
33U), and the subsequent crossbar 61 may be mounted
on either of the receiving sections 33D and 33U in the
external space 105 after the current crossbar 61B has
been removed. The receiving section on which the sub-
sequent crossbar 61 is mounted may be selected taking
account of the layout of the tool replacement instruments
in the external space 105 and the working efficiency. An
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example in which the current crossbar 61B is delivered
to the receiving section 33D, and the subsequent cross-
bar 61A is mounted on the other receiving section 33U
is described below for convenience of illustration.
[0039] As illustrated in FIG. 1 (plan view) and FIGS.
2A and 2B (side views), the tandem press system 1 in-
cludes a plurality of presses 10 disposed in the direction
X, the workpiece transfer device 20 that transfers a work-
piece (not shown) from an upstream press 10U to a down-
stream press 10D using a tool 65 mounted on the work-
piece transfer device 20 via a crossbar 61, and the tool
replacement device 30 that replaces the tool 65 (crossbar
61) mounted on the workpiece transfer device 20. The
upstream press 10U is a press that is positioned on the
upstream side in the direction X, and the downstream
press 10D is a press that is positioned on the downstream
side in the direction X and is adjacent to the upstream
press 10U. The space between the upstream press 10U
and the downstream press 10D is referred to as the inter-
press space 11.
[0040] The tool replacement device 30 illustrated in
FIG. 1 is provided corresponding to the downstream
press 10D (30D). A tool replacement device 30 corre-
sponding to the upstream press 10U (30U), a press 10
and a tool replacement device 30 positioned on the up-
stream side of the upstream press 10U, and a press 10
and a tool replacement device 30 positioned on the down-
stream side of the downstream press 10D are omitted in
FIG. 1.
[0041] A bolster 14 of each press 10 can be transferred
in a direction Yd by a die replacement device 15 that
includes a rail 16 illustrated in FIG. 1, a truck (not shown),
and the like, and can travel between the inside of the
press and the external space 104. A current die that has
been transferred from the press 10 can be replaced with
a subsequent die in the external space 104. The die re-
placement operation must be carefully performed, and
takes considerable time. Note that reference numeral 19
in FIG. 1 indicates a scrap shooter that is disposed on
each side of the bolster 14 in the direction X.
[0042] The tool replacement device 30 (30D) illustrat-
ed in FIG. 1 has mounted the current crossbar 61B de-
livered from the workpiece transfer device 20 on the re-
ceiving sections 33D in the inter-press space 11 during
a press suspension period, and has been transferred to
the external space 105. The current tool 65B mounted
on the current crossbar 61 B is a unit that includes a
plurality of vacuum suction cups, an attachment, an op-
eration handle, and the like, and is illustrated as a space
occupied by the tool (unit) 65B. The subsequent crossbar
61A (subsequent tool 65A) indicated by a broken line is
mounted on the receiving sections 33U in the external
space 105.
[0043] Specifically, a tool replacement operation that
removes the current crossbar 61B from the tool replace-
ment device 30 and mounts the subsequent crossbar
61A on the tool replacement device 30 can be easily per-
formed at any time in the external space 105 during a

press operation.
[0044] FIG. 2A (i.e., a side view from the upstream side
in the direction X illustrated in FIG. 1) illustrates a state
in which the subsequent crossbar 61A is mounted on a
pair of crossbar mounting sections 31 (33U) (i.e., a state
after the tool replacement operation). A press operation
is performed inside the downstream press 10D. The left
side of FIG. 2B illustrates a state in which the tool re-
placement device 30 mounted with the subsequent
crossbar 61A is transferred to the inter-press space 11
in the direction Yt. The right side of FIG. 2B illustrates a
state in which the subsequent crossbar 61A is delivered
to the workpiece transfer device 20 from the tool replace-
ment device 30.
[0045] The workpiece transfer device 20 illustrated in
FIGS. 2A and 2B is a means that holds and transfers the
workpiece (not shown) from the upstream press 10U to
the downstream press 10D. The transfer method and the
structure of the workpiece transfer device 20 are not lim-
ited. The workpiece transfer device 20 according to this
embodiment includes a transfer member (not shown) that
can swing around a support shaft provided at the center
area of the inter-press (10D and 10U) space 11, a feeder
arm 21 that is attached to the transfer member so that
the feeder arm 21 can move vertically, and a coupling/
holding section 25 that is attached to the lower end of
the feeder arm 21, and is configured so that the workpiece
delivered from the upstream press 10U (bolster 14 (cur-
rent die)) via the crossbar 61 (tool 65) can be transferred
to (placed in) the downstream press 10D (bolster 14 (cur-
rent die)).
[0046] The workpiece transfer device 20 is configured
so that the current crossbar 61B (current tool 65B) can
be delivered to the tool replacement device 30 via the
coupling/holding section 25, and the subsequent cross-
bar 61A (subsequent tool 65A) can then be received from
the tool replacement device 30. The coupling/holding
section 25 has an automatic tool changer function, and
can be connected to a connection section 62 of the cross-
bar (61), and completely hold the crossbar 61 in a con-
nected state. An air piping system and an electrical sys-
tem of the workpiece transfer device 20 can be automat-
ically connected to the tool 65 mounted on the crossbar
61 in a connected state.
[0047] A workpiece transfer control section includes a
servomotor control device (not shown), and transfers the
workpiece held by the tool 65 from the upstream press
10U to the downstream press 10D while swinging the
transfer member. The feeder arm 21 is vertical driven by
a feeder driver device 22. The feeder arm 21 and the
coupling/holding section 25 can horizontally maintain the
crossbar 61 when receiving the workpiece from the up-
stream press 10U and when delivering the workpiece to
the downstream press 10D. Specifically, the workpiece
can be transferred in an identical posture.
[0048] As illustrated in FIGS. 2A, 2B, and 4, the tool
replacement device 30 (30U) includes the pair of cross-
bar mounting sections 31 attached to a device main body
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41, the truck 51, a connection member 47 that connects
the crossbar mounting section 31 (device main body 41)
to the truck 51, and a travel driver section 58, and is
configured so that the current crossbar 61 B (current tool
65B) mounted on the workpiece transfer device 20 can
be replaced.
[0049] The device main body 41 has a structure in
which a cylindrical stationary section 43 is provided up-
right on a base 42 illustrated in (C) of FIG. 4, and a mov-
able section 44 is fitted into the stationary section 43 so
that the movable section 44 can move vertically. This
structure facilitates introduction of a lift section 70 (de-
scribed in detail later).
[0050] The truck 51 includes a truck main body 5 1 B
illustrated in (C) of FIG. 4, and has a structure in which
an upper roller 52, a lower roller 53, and a side roller 54
illustrated in (B) of FIG. 4 rotatably engage a travel rail
55. The truck 51 is integrally connected to the device
main body 41 via the pair of connection members 47.
[0051] The truck 51 can travel along the travel rail 55
that extends in the direction Yt illustrated in FIG. 1. The
travel rail 55 is supported by a base 200 via a rail rack
56 illustrated in (B) of FIG. 4. The travel driver section 58
includes a motor, a sprocket, a chain 59, and the like,
and can drive the truck 51 (receiving section 33) in the
direction Yt, and hold the truck 51 at a given position in
the external space 105 and the inter-press space 11.
[0052] As illustrated in FIGS. 2A, 2B, and 4, the truck
51 and the travel driver section 58 are disposed under a
floorboard member 100 (in a basement 102). A pair of
cut sections 101 (see FIG. 1) that have a small dimension
(e.g., 30 mm) in the direction X and extend in the direction
Yt is formed in parallel in the floorboard member 100.
The connection members 47 are formed by two or more
plate-like members having a dimension (thickness)
slightly smaller than the width of the cut section 101 so
that the pair of connection members 47 can smoothly
move through the cut sections 101 in the direction Yt in
a sealed state. Specifically, two plate-like members (47)
are provided in the direction X, and one or two or more
plate-like members (47) are provided in the direction Yt.
[0053] According to the above configuration, when
providing some (e.g., travel rail 55 and truck 51) of the
elements of the tool replacement device 30 under the
floor (i.e., in the basement 102) (see FIGS. 2A and 2B),
it is unnecessary to provide an access cover (e.g., a
trench cover of the related-art example 2) (i.e., refuse/
scrap scattering preventive measures and safety meas-
ures) in the top opening of the basement 102. This makes
it unnecessary to open a heavy access cover before the
tool replacement operation, and then close the access
cover. Therefore, the operation time can be reduced
while improving productivity. Moreover, production of a
large noise due to opening and closing of the cover, and
a burden on the operator can be avoided.
[0054] The tool replacement device 30 can be trans-
ferred from the inter-press space 11 illustrated in FIG. 1
to the external space 105 in the direction Yd independ-

ently of transfer of the bolster 14 of the press 10 in the
direction Yd (to the external space 104). Specifically, the
tool and the die can be independently replaced. This
makes it possible to prevent a time delay due to a time-
series operation and operation complexity (refer to the
related-art example 1).
[0055] As illustrated in FIGS. 1, 3A, 3B, and 5, a pair
of (two) receiving sections 33 (33U (upstream side in the
direction X) and 33D (downstream side in the direction
X)) is disposed in parallel in each crossbar mounting sec-
tion 31 of the tool replacement device 30 in the direction
X so that two crossbars 61B and 61 A can be mounted
at the same time.
[0056] The workpiece transfer device 20 and the tool
replacement device 30 are configured so that the current
crossbar 61B removed (delivered) from the workpiece
transfer device 20 in the inter-press space 11 can be
received by the receiving sections 33D, and the subse-
quent crossbar 61A mounted on the receiving sections
33U can be delivered to the workpiece transfer device
20. Note that the subsequent crossbar 61 A has been
mounted on the receiving sections 33U in the external
space 105.
[0057] An automatic mounting position switch control
section is provided so that the current crossbar can be
accurately and promptly replaced with the subsequent
crossbar by a fully automatic operation. The automatic
mounting position switch control section 23 is controlled
based on a program in the same manner as the work-
piece transfer control section. The automatic mounting
position switch control section 23 controls the mounting
position so that the coupling/holding section 25 of the
workpiece transfer device 20 can be positioned on the
receiving section 33D when delivering the current cross-
bar 61B, and can be positioned on the receiving section
33U when receiving the subsequent crossbar 61A. A sub-
sequent crossbar receiving section designation switch is
provided, and the automatic mounting position switch
control section 23 can perform automatic switch control
based on information designated using the subsequent
crossbar receiving section designation switch, so that the
subsequent crossbar 61 can be selectively mounted on
one of the receiving sections 33D and 33U.
[0058] Accordingly, the crossbars 61 can be replaced
by causing the tool replacement device 30 to make a
round trip between the inter-press space 11 and the ex-
ternal space 105. Moreover, the subsequent crossbar
61A (subsequent tool 65A) can be mounted in advance
on the crossbar mounting section 31 (receiving section
33U) in the external space 105 during a press operation
(i.e., before the current crossbar 61B (current tool 65B)
is transferred to the external space 105). This makes it
possible to solve the problems (i.e., an increase in tool
replacement time due to two round trips and difficulty in
operation) of the related-art example 2.
[0059] The lift section 70 is a means that vertically
moves the crossbar mounting section 31 with respect to
the truck 51, and allows the operator to perform the tool
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replacement operation in the external space 105 in a
comfortable position. The lift section 70 according to this
embodiment can position the crossbar mounting section
31 at a low position (LL) employed when the truck travels,
a middle position (LM) employed when replacing the tool,
and a high position (LH) employed when delivering the
crossbar (see FIGS. 2A, 2B, and 4).
[0060] As illustrated in FIG. 4, the lift section 70 in-
cludes a lift cylinder device (lift cylinder 71 and piston
72), and an intermediate positioning section 81. Specif-
ically, the lift cylinder device employs a simple two-stage
positioning structure, and three-stage positioning can be
accurately implemented by combining the intermediate
positioning section 81 with the lift cylinder device. Note
that the lift section 70 may be formed to implement multi-
stage switching or positioning using a servomotor control
method, for example.
[0061] The lift cylinder 71 is disposed in the device
main body 41 (stationary section 43), and the end of the
piston 72 is connected to the crossbar mounting section
31. Pinions 74 that respectively engage racks 75 respec-
tively attached to the right and left movable sections 44
(in the direction Yt) are connected via a synchronous
shaft 73 that extends in the direction Yt. This makes it
possible to vertically move the right and left crossbar
mounting sections 31 in synchronization while maintain-
ing the crossbar mounting sections 31 at an identical
height. The crossbar mounting sections 31 can be stably
held at the adjusted position by stopping the rotation of
the synchronous shaft 73 using a brake 77.
[0062] (B) of FIG. 4 illustrates a state in which the
crossbar mounting section 31 is moved downward to the
low position (LL), and an engagement piece 76 attached
to the lower end of the rack 73 comes in contact with a
low-position stopper 88 in the stationary section (43). The
low position (LL) is a position where the center of gravity
of the tool replacement device 30 is lowered so that the
speed and smoothness of travel can be improved. The
low position (LL) is selected as a position where interfer-
ence with other devices and instruments disposed be-
tween the inter-press spaces 11 and the external space
105 can be avoided. The structure of the entire truck in-
cluding the engagement mechanism of the travel rail 55
and the truck 51 can be simplified by setting the position
(LL) as low as possible. Moreover, since the center of
gravity can be lowered, the travel stability can be im-
proved.
[0063] (C) of FIG. 4 illustrates a state in which the
crossbar mounting section 31 is moved upward to the
high position (LH), and the engagement piece 76 comes
in contact with a high-position stopper 86 in the stationary
section (43). Since the workpiece transfer device 20 is
selected (configured) based on the relationship with the
configuration and the operation of the press 10 (including
the die positioned on the bolster 14), it is difficult to
change the structure and the functions of the workpiece
transfer device 20 for facilitating the tool replacement op-
eration.

[0064] The high position (LH) is selected as a position
where quick and smooth reception and delivery of the
crossbar 61 between the tool replacement device 30 (31)
and the workpiece transfer device 20 can be implement-
ed in the inter-press space (11) without changing the
structure and the functions of the workpiece transfer de-
vice 20. The vertical stroke of the feeder arm 21(coupling/
holding section 25) can be reduced by setting the position
(LH) as high as possible within an allowable range.
Therefore, the productivity can be improved as a result
of reducing the cost of the workpiece transfer device 20
and the vertical movement time.
[0065] When transferring the tool replacement device
30 (31) set at the high position (LH) to the external space
105, it is necessary to design the tool replacement device
30 (particularly the truck 51) to have a more rigid struc-
ture, and change the structure and the functions of the
peripheral devices and instruments in order to avoid in-
terference (refer to the related-art example 2). It is dis-
advantageous for the workpiece transfer device (20) to
receive the crossbar 61 from the workpiece transfer de-
vice 20 in a state in which the tool replacement device
30 (31) is set at the low position (LL) shown in (B) of FIG.
4.
[0066] Since a related-art tool replacement device
(e.g., related-art example 2) has a fixed structure in which
one position is selected depending on the press system,
it has been impossible to optimize the reception/delivery
characteristics with respect to the workpiece transfer de-
vice 20 and the transfer (travel) characteristics of the tool
replacement device 30 at the same time. In many cases,
as low a position as possible has been selected in order
to avoid interference with the peripheral devices and sim-
plify the structure of a truck, for example.
[0067] However, this selection standard is mainly
based on the standpoint of the manufacturer, and does
not sufficiently take convenience to the actual user of the
device into account. A related-art tool replacement de-
vice may generally impose a considerable burden on the
operator who performs the tool replacement operation in
the external space 105. Specifically, the operator must
improperly stoop when the working position is too low.
This also applies to the case where the working position
is too high. In particular, when removing the current tool
65B from the current crossbar 61B mounted on the cross-
bar mounting section 31, and then mounting the subse-
quent tool 65A on the current crossbar 61B (i.e., subse-
quent crossbar 61A), a burden on the operator signifi-
cantly increases as compared with the case of replacing
the current crossbar 61B (current tool 65B) with the sub-
sequent crossbar 61A (subsequent tool 65A).
[0068] The production efficiency can be improved
while reducing cost by setting the external space replace-
ment position so that the operator can easily and quickly
perform the tool replacement operation. Therefore, the
middle position (LM) shown in (A) of FIG. 4 is provided
for the tool replacement operation. The middle position
(LM) allows accurate positioning while simplifying the
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structure and the functions of the lift section 70 due to
introduction of the intermediate positioning section 81.
[0069] The intermediate positioning section 81 in-
cludes an L-shaped middle position stopper 83 that can
be rotated around a fulcrum shaft 82 implanted in a brack-
et 89, and link cylinder 84. The middle position stopper
83 is set in a horizontal state (see (A) of FIG. 4) before
or after the vertical movement of the lift section 70 occurs,
so that the engagement piece 76 that is integrally formed
with the movable section 44 (rack 75) engages (is locked
by) the middle position stopper 83 (i.e., the middle posi-
tion (LM) is achieved). The middle position (LM) can eas-
ily be set to an ideal position by changing the vertical
position of the bracket 89 with respect to the stationary
section 43.
[0070] It is necessary to accurately move the feeder
arm 21 (coupling/holding section 25) vertically by a given
amount when delivering the current crossbar 61B from
the workpiece transfer device 20 to the tool replacement
device 30, or when receiving the subsequent crossbar
61 A from the tool replacement device 30. Therefore,
workpiece transfer by the workpiece transfer device 20
(e.g., vertical movement control of the feeder arm 21) is
preferably controlled by fixed amount positioning control
(i.e., positioning control based on a pulse signal corre-
sponding to the moving distance) as compared with post-
detection positioning control (i.e., a motor is stopped on
condition that a limit switch has detected the target po-
sition). Fixed amount positioning control ensures high
positioning accuracy, and requires a simple configura-
tion.
[0071] However, the relative positions of the tool re-
placement device 30 and the workpiece transfer device
20 in the vertical direction may change. Such a change
may occur due to the mechanical structure, a change in
load, thermal deformation, or the like. The relative posi-
tions of the tool replacement device 30 and the workpiece
transfer device 20 in the vertical direction may also
change when the workpiece transfer device 20 is directly
provided on the base 200 via a dedicated vibration-proof
device.
[0072] As illustrated in FIGS. 2A and 2B, when each
press 10 (base 205) is provided on the base 200 via a
vibration-proof device (e.g., vibration-proof rubber) 201
that can be displaced in the vertical direction, and the
workpiece transfer device 20 is provided on a frame of
the press 10 or the base 205 (i.e., the workpiece transfer
device 20 is indirectly provided on the base 200 via the
vibration-proof device 201), the relative positions of the
tool replacement device 30 and the workpiece transfer
device 20 in the vertical direction may change to a large
extent. Specifically, even if the structure and the weight
of the press 10 and the structure and the weight of the
workpiece transfer device 20 are identical, the relative
vertical position of the workpiece transfer device 20 (25)
with respect to the tool replacement device 30 may
change depending on the type of die and the type of tool.
In this case, impact and noise may occur, or deformation

or breakage of equipment may occur when delivering the
current crossbar 61B from the workpiece transfer device
20 to the tool replacement device 30.
[0073] The above problem must be solved particularly
for a press system that is used to produce a wide variety
of products in small quantities for which the die is fre-
quently replaced. In order to deal with this problem, a
floating section 90 is provided as a means that absorbs
a change in the relative positions of the tool replacement
device 30 (crossbar mounting section 31) and the work-
piece transfer device 20 (coupling/holding section 25) in
the vertical direction, so that the crossbar mounting sec-
tion 31 (33) automatically follows (i.e., vertically moves)
a change in vertical position of the workpiece transfer
device 20 (feeder arm 21) when the crossbar is mounted
on the crossbar mounting section 31.
[0074] As illustrated in FIGS. 5 and 6, the floating sec-
tion 90 includes a spring 91, a bracket 92, and a linear
guide (stationary linear guide 35 and movable linear
guide 95). The L-shaped bracket 92 is mounted on a
mounting section main body 32 via the linear guide so
that the bracket 92 can move in the vertical direction in
FIG. 6. The receiving sections 33D and 33U are attached
to the bracket 92, and biased upward by the spring 91.
Specifically, the receiving sections 33D and 33U can be
retained in a floating state.
[0075] The resilient force of the spring 91 is selected
so that the current crossbar 61B can be delivered to the
tool replacement device 30 (receiving section 33D) in
each of the following cases without causing a shock. For
example, when the weight of the die is a maximum, and
a change in vertical position is a maximum (e.g., 2 to 5
mm), the resilient force of the spring 91 is selected so
that a maximum change in vertical position (2 to 5 mm)
of the workpiece transfer device 20 (coupling/holding
section 25) can be absorbed by the floating section 90.
As illustrated in FIG. 6, the tool mounting section 31 (re-
ceiving section 33D) is held in a floating state with respect
to the upper surface of the mounting section main body
32 even at the lowermost position. When the weight of
the die is a minimum, and a change in vertical position
is a minimum (or zero), the resilient force of the spring
91 is selected so that the current crossbar 61 B held by
the workpiece transfer device 20 (coupling/holding sec-
tion 25) can be mounted on (caused to come in contact
with) the receiving section 33D. Even if a change in ver-
tical position is a minimum (or zero), the resilient force
of the spring 91 may be selected so that the spring 91 is
displaced (compressed) downward by a minimum
amount.
[0076] Note that planar positioning with respect to the
tool replacement device 30 (mounting section main body
32) is reliably achieved by inserting a position-restricting
pin member 34 into a position-restricting hole (not shown)
formed in the crossbar 61 during downward movement.
[0077] The tool replacement method is implemented
as follows using the tandem press system 1.

15 16 



EP 2 463 039 A1

10

5

10

15

20

25

30

35

40

45

50

55

During press operation

[0078] Each press 10 performs a press operation cor-
responding to the current die. After completion of the
press operation, the workpiece transfer device 20 illus-
trated in FIGS. 2A and 2B transfers the workpiece held
using the current tool 65A (current crossbar 61A) from
the upstream press 10U to the downstream press 10D.
The above press operation and workpiece transfer op-
eration are repeatedly performed. The dimension of the
cut section 101 formed in the floorboard member 100 in
the direction X is selected to be a minimum so that the
narrow connection member 48 illustrated in FIG. 4 can
pass through, and the truck 51 can travel smoothly.
Therefore, scraps produced by the press operation do
not enter the space under the floor. The tool replacement
device 30 is positioned in the external space 105 illus-
trated in FIGS. 1 and 2A during the press operation. The
crossbar mounting section 31 (33D, 33U) is raised to the
middle position (LM) illustrated in FIG. 2A and (A) of FIG.
4 by actuating the lift section 70 and the intermediate
positioning section 81 in the external space 105.

Preparation of subsequent tool

[0079] The operator mounts the subsequent crossbar
61A (subsequent tool 65A) on the receiving sections 33U
(see FIG. 3A) of the tool replacement device 30 in the
external space 105 during the press operation. Specifi-
cally, the subsequent tool 65A is provided in advance.
The operator removes the current crossbar 61B (current
tool 65B) (i.e., the current crossbar 61 used for the pre-
ceding press step (former current crossbar 61)) from the
receiving sections 33D before or after the above opera-
tion. The tool replacement operation in the external space
105 is thus completed. Note that the tool replacement
operation in the external space 105 may be performed
by removing the current tool 65B from the current cross-
bar 61B mounted on the receiving sections 33D, mount-
ing the current crossbar 61B on the receiving sections
33U, and mounting the subsequent tool 65A on the cur-
rent crossbar 61B (i.e., subsequent crossbar 61A). In ei-
ther case, since the crossbar mounting section 31 (33D,
33U) is positioned at the ideal middle position (LM) illus-
trated in FIG. 2A and (A) of FIG. 4, the operator can easily
and efficiently perform the operation. Since the operator
need not hurry to perform the operation, the operator can
accurately and safely perform the operation. Moreover,
a mistake (e.g., a tool mistake) can be prevented. After
completion of the operation, the crossbar mounting sec-
tion 31 (33D, 33U) is moved downward from the middle
position (LM) (see (A) of FIG. 4) to the low position (LL)
(see (B) of FIG. 4) by releasing the intermediate position-
ing section 81 (middle position stopper 83), and moving
the lift section 70 downward. Therefore, the tool replace-
ment device 30 can be transferred to the inter-press
space 11 at any time.

Suspension of press operation

[0080] When a press operation suspension instruction
has been issued, the workpiece transfer device 20 is
stopped in the inter-press space 11. The workpiece trans-
fer device 20 holds the current crossbar 61B (see FIG.
2A). In this embodiment, when moving the feeder arm
21 downward, the coupling/holding sections 25 are po-
sitioned corresponding to the receiving sections 33D of
the tool replacement device 30 that will be transferred to
the inter-press space 11. The die positioned on the bol-
ster 14 can be transferred to the external space 104 by
moving the die replacement device 15 in the direction Yd
(see FIG. 1) after the press operation has stopped.

Transfer of tool replacement device

[0081] When a tool replacement request has been is-
sued, the tool replacement device 30 mounted with the
subsequent crossbar 61 A is transferred from the external
space 105 to the inter-press space 11 in the direction Yt
in a state in which the low position (LL) is maintained
(see the left side of FIG. 2B) during the press suspension
period. The right side of FIG. 2B illustrates a state in
which the tool replacement device 30 has been trans-
ferred to the inter-press space 11. The crossbar 61 A can
be transferred independently of transfer of the die. The
crossbar 61B is also transferred independently of transfer
of the die.

Delivery of current tool

[0082] The lift section 70 is actuated in the inter-press
space 11 so that the crossbar mounting section 31 (33D,
33U) is raised to the high position (LH) (see (C) of FIG.
4) from the low position (LL) (see (B) of FIG. 4). Specif-
ically, a transition from the state illustrated on the right
side of FIG. 3B to the state illustrated on the left side of
FIG. 3B occurs. The workpiece transfer device 20 (feeder
arm 21) is lowered by actuating the feeder driver device
22, so that the current crossbar 61B approaches the tool
replacement device 30 (receiving sections 33D). In this
case, even if the workpiece transfer device 20 has moved
downward due to shrinkage of the vibration-proof device
caused by the weight of the die, the crossbar mounting
section 31 (33D, 33U) is held in a floating state due to
the floating section 90 (spring 91) illustrated in FIG. 6.
This makes is possible to implement shockless mounting.
An automatic tool changer (coupling/holding section 25)
is then actuated to release connection with the connec-
tion section 62. The current crossbar 61B (current tool
65B) can thus be delivered to the tool replacement device
30. The planar position is accurately restricted by the
position-restricting pin member 34. The tool replacement
device 30 thus receives the current crossbar 61B (current
tool 65B). The feeder arm 21 in an empty state is moved
upward to the given position.
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Reception of subsequent tool

[0083] The workpiece transfer device 20 (feeder arm
21) is lowered by actuating the feeder driver device 22.
The transfer member slightly swings due to the automatic
mounting position switch control section 23, and the
mounting position is changed so that the coupling/holding
section 25 corresponds to the receiving sections 33U.
Therefore, the feeder arm 21 (coupling/holding section
25) in an empty state approaches the tool replacement
device 30 (33U). In this case, since the crossbar mount-
ing section 31 (33U) is held in a floating state at a down-
ward position corresponding to the amount of shrinkage
due to the floating section 90 (spring 91), the subsequent
crossbar 61A (the subsequent tool 65A) can be accu-
rately positioned. The automatic tool changer (coupling/
holding section 25) is then actuated to achieve connec-
tion with the connection section 62. The subsequent
crossbar 61A (subsequent tool 65A) can thus be deliv-
ered from the tool replacement device 30 to the work-
piece transfer device 20. Specifically, the workpiece
transfer device 20 can receive the subsequent crossbar
61 A (subsequent tool 65A) from the tool replacement
device 30. The feeder arm 21 is then moved upward to
the given position. The crossbar 61 of the workpiece
transfer device 20 is replaced in this manner. The press
operation can be restarted by utilizing the subsequent
crossbar 61 A (subsequent tool 65A) as the current cross-
bar 61B (current tool 65B).

Transfer of tool replacement device

[0084] After delivering the subsequent crossbar 61A
(subsequent tool 65A), the lift section 70 is actuated so
that the crossbar mounting section 31 (33D, 33U) is low-
ered to the low position (LL) (see (B) of FIG. 4) from the
high position (LH) (see (C) of FIG. 4). Specifically, a tran-
sition from the state illustrated on the side left of FIG. 3B
to the state illustrated on the right side of FIG. 3B occurs.
The tool replacement device 30 mounted with the current
crossbar 61B (former current crossbar 61) is then trans-
ferred to the external space 105 in the direction Yt oppo-
site to the direction (→) illustrated in FIG. 2B. The tool
replacement device 30 can be transferred independently
of the die replacement device 15.

Tool replacement operation in external space

[0085] During a period until the crossbar of the work-
piece transfer device 20 need to be replaced again, the
operator removes the current crossbar 61B (current tool
65B) (i.e., former current crossbar 61 (current tool 65))
from the receiving sections 33D in the external space
105, and mounts the subsequent crossbar 61A (subse-
quent tool 65A) (i.e., the subsequent crossbar 61A (sub-
sequent tool 65A) that will be used as the current crossbar
in the subsequent press operation) on the receiving sec-
tion 33U of the tool replacement device 30 (see FIG. 3A).

Specifically, a tool (subsequent tool 65A) that is used for
the subsequent press operation can be provided in ad-
vance.

Transfer of die replacement device

[0086] When the press operation has been suspend-
ed, and a die replacement request has been issued, the
die replacement device 15 is moved in the direction Yd
illustrated in FIG. 1, so that the bolster 14 (die) is trans-
ferred from the press (10) to the external space 104. This
operation does not affect the transfer operation of the
tool replacement device 30.

Die replacement operation in external space

[0087] The current die set to the bolster 14 is removed
in the external space 104, and replaced with the subse-
quent die. Since the die replacement position is separate
from the tool replacement position, the die replacement
operation does not cause the problems (complexity and
difficulty in the tool replacement operation) of the related-
art example 1.

Transfer of die replacement device

[0088] The bolster 14 provided with the subsequent
die is transferred from the external space 104 to the press
(10). The die replacement operation is thus completed.
Since the tool replacement operation and the die replace-
ment operation are not sequentially performed in time
series, the press suspension period (time) including the
tool replacement operation and the die replacement op-
eration can be minimized. Therefore, the subsequent
product can be quickly produced. Moreover, cost can be
reduced as a result of reducing the operation time.
[0089] According to this embodiment, the subsequent
crossbar 61A (65A) is mounted on the tool replacement
device 30 (33U) in the external space 105, and the tool
replacement device 30 is transferred from the external
space 105 to the inter-press space 11 during the press
suspension period. The current crossbar 61B (65B) is
then delivered from the workpiece transfer device 20 to
the tool replacement device 30 (33D), and the subse-
quent crossbar 61A (65A) is delivered to the workpiece
transfer device 20. The tool replacement device 30
mounted with the current crossbar 61B (65B) is then
transferred to the external space 105 to complete the tool
replacement operation. Therefore, the tool of the tandem
press system can be quickly replaced while significantly
improving productivity. This particularly improves the
productivity of a system used to produce a wide variety
of products in small quantities.
[0090] Moreover, the tool replacement device 30 can
be transferred from the inter-press space to the external
space 105 in the direction Yt independently of transfer
of the die (bolster 14) to the external space 104 in the
direction Yd, and two crossbars 61 (61B, 61A) can be
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mounted on the crossbar mounting section 31 (33D, 33U)
of the tool replacement device 30 at the same time. The
current crossbar 61B can be delivered from the work-
piece transfer device 20 to the tool replacement device
30, and the subsequent crossbar 61A can be delivered
from the tool replacement device 30 to the workpiece
transfer device 20 during the press suspension period.
When the tool replacement device 30 mounted with the
current crossbar 61B has been transferred to the external
space 105, the current crossbar 61B can be removed
from the receiving section 33D, and the subsequent
crossbar 61A can be mounted on the receiving section
33U. Therefore, a device that may smoothly implement
the above tool replacement method can be provided. The
device can be easily implemented, and easily operated.
[0091] Since the coupling/holding section can be po-
sitioned with the receiving section 33D when delivering
the current crossbar 61B, and can be positioned with the
receiving section 33U when receiving the current cross-
bar 61B by utilizing the automatic mounting position
switch control section 23, the crossbars 61 can be deliv-
ered and received more accurately and quickly.
[0092] Since the crossbar mounting section 31 of the
tool replacement device 30 follows a change in vertical
position of the workpiece transfer device 20 when mount-
ing the crossbar 61, the crossbar 61 can be mounted
without causing a shock.
[0093] Since the workpiece transfer device 20 is sup-
ported by the base 200 via the vibration-proof device 201,
it is possible for the crossbar mounting section 31 to fol-
low a change in vertical position of the workpiece transfer
device 20.
[0094] Since the tool replacement device 30 includes
the crossbar mounting section 31, the truck 55, the con-
nection member 47, and the travel driver section 58, and
can move upward and downward with respect to the truck
55 (base 200), the operator can easily perform the tool
replacement operation in the external space 105.
[0095] Since the crossbar mounting section 31 can be
positioned at the low position when the truck travels, the
middle position when replacing the tool, and the high po-
sition when delivering the crossbar, travel of the truck 55
and delivery of the crossbar 61 can be stabilized.
[0096] Since the truck 55 and the travel driver section
58 are disposed under the floorboard member 100, a pair
of cut sections 101 that have a small dimension in the
direction X and extend in the direction Yt is formed in the
floorboard member 100, and the connection member 47
is formed of two or more plate-like members so that the
connection member 47 can move through the cut section
101, it is possible to deal with a case where the inter-
press distance is small, and easily dispose of scraps.
[0097] The device according to this embodiment al-
lows easy access to the press in the same manner as
the related-art example 1, and can deal with a system
with a small inter-press pitch in the same manner as the
related-art example 2. Since the die replacement oper-
ation and the tool replacement operation are not sequen-

tially performed in time series (refer to related-art exam-
ple 1), and the truck is not caused to make two round
trips (refer to related-art example 2), the die replacement
operation and the tool replacement operation can be
quickly performed. Moreover, the operator can easily per-
form the tool replacement operation.
[0098] According to this embodiment, the press side
space (side opening) can be increased as compared with
the related-art example 2 while facilitating access to the
press. According to this embodiment, the tool replace-
ment operation is not hindered by the die replacement
operation in the external space. Moreover, the tool can
be replaced independently of the die.
[0099] According to this embodiment, the subsequent
crossbar can be provided before transferring the current
crossbar. Specifically, the operator can accurately and
reliably perform the replacement operation since the op-
erator need not hurry to perform the replacement oper-
ation. This significantly improves the productivity of the
entire tandem press system, and makes it easy to pro-
duce a wide variety of products in small quantities for
which the die is frequently replaced.
[0100] Although only some embodiments of the inven-
tion have been described in detail above, those skilled
in the art would readily appreciate that many modifica-
tions are possible in the embodiments without materially
departing from the novel teachings and advantages of
the invention. Accordingly, such modifications are intend-
ed to be included within the scope of the invention.

Claims

1. A tool replacement method for a tandem press sys-
tem that is configured so that a workpiece can be
transferred from an upstream press to a downstream
press disposed in a workpiece transfer direction us-
ing a workpiece transfer device, and a tool mounted
on the workpiece transfer device can be replaced
using a tool replacement device, the method com-
prising:

mounting a subsequent crossbar mounted with
a subsequent tool on one of receiving sections
of the tool replacement device in an external
space in a tool replacement direction that per-
pendicularly intersects the workpiece transfer
direction;
transferring the tool replacement device mount-
ed with the subsequent crossbar from the exter-
nal space to an inter-press space between the
upstream press and the downstream press dur-
ing a press suspension period;
delivering a current crossbar mounted with a
current tool from the workpiece transfer device
to empty one of the receiving sections of the tool
replacement device in the inter-press space;
delivering the subsequent crossbar mounted on
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the one of the receiving sections to the work-
piece transfer device; and
transferring the tool replacement device mount-
ed with the current crossbar delivered from the
workpiece transfer device to the external space
to complete a replacement operation of the tool
mounted on the workpiece transfer device.

2. A tandem press system comprising:

a plurality of presses disposed in a workpiece
transfer direction;
a workpiece transfer device that transfers a
workpiece from an upstream press to a down-
stream press using a tool mounted on the work-
piece transfer device via a crossbar; and
a tool replacement device that replaces the tool
mounted on the workpiece transfer device,
wherein the tool replacement device can be
transferred from an inter-press space between
the upstream press and the downstream press
to an external space in a tool replacement direc-
tion that perpendicularly intersects the work-
piece transfer direction independently of trans-
fer of a bolster provided with a die to an external
space in a die replacement direction that per-
pendicularly intersects the workpiece transfer
direction;
wherein two receiving sections disposed in par-
allel in the workpiece transfer direction are pro-
vided in a crossbar mounting section of the tool
replacement device, and two crossbars can be
respectively mounted on the two receiving sec-
tions at the same time;
wherein a current crossbar mounted with a cur-
rent tool can be delivered from the workpiece
transfer device to empty one of the receiving
sections of the tool replacement device in the
inter-press space during a press suspension pe-
riod, and a subsequent crossbar mounted with
a subsequent tool can be delivered to the work-
piece transfer device from one of the receiving
sections of the tool replacement device; and
wherein the tool replacement device that has
received the current crossbar can be transferred
to the external space in the tool replacement di-
rection, and the current crossbar can be re-
moved from one of the receiving sections in the
external space, and the subsequent crossbar
can be mounted on the other of the receiving
sections.

3. The tandem press system according to claim 2, fur-
ther comprising an automatic mounting position
switch control section that positions a coupling/hold-
ing section of the workpiece transfer device on the
empty one of the receiving sections when delivering
the current crossbar, and positions the coupling/

holding section on one of the receiving sections
mounted with the subsequent crossbar when receiv-
ing the subsequent crossbar.

4. The tandem press system according to claim 2 or 3,
wherein the crossbar mounting section of the tool
replacement device vertically moves to follow a
change in vertical position of the workpiece transfer
device when mounting the crossbar.

5. The tandem press system according to claim 4,
wherein the workpiece transfer device is supported
on a base either directly or indirectly via a vibration-
proof device that can change in vertical position.

6. The tandem press system according to any one of
claims 2 to 5, wherein the tool replacement device
includes the crossbar mounting section, a truck that
can travel along a travel rail that extends in the tool
replacement direction, a connection member that
connects the crossbar mounting section to the truck,
and a travel driver section, and the crossbar mount-
ing section can move upward and downward with
respect to the truck.

7. The tandem press system according to claim 6,
wherein the crossbar mounting section can be posi-
tioned at a low position employed when the truck
travels, a middle position employed when replacing
the tool in the external space, and a high position
employed when delivering the crossbar in the inter-
press space.

8. The tandem press system according to claim 6 or 7,
wherein the truck and the travel driver section are
disposed under a floorboard member, a pair of cut
sections that have a small dimension in the work-
piece transfer direction and extend in the tool re-
placement direction is formed in the floorboard mem-
ber, and the connection member is formed by two or
more plate-like members that can move through the
cut section in the tool replacement direction.
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