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Description

Field of Technology

[0001] The present invention relates to a bending press
system using divided tools according to the preamble of
claim 1, and in which the tools can be easily moved and
installed on the bending station of the press, to a method
for mounting divided tools onto the bending station ac-
cording to the preamble of claim 11, and to a method for
manufacturing bent products, by using the bending press
system of the invention.

Background Technology

[0002] Press brakes for bending sheet materials are
provided with upper and lower tables opposed to each
other that are supported by side frames, where the upper
table or the lower table is made free to move upwards or
downwards. The lower part of the upper table is provided
with an upper tool holder for removably holding the upper
tool, and the upper part of the lower table is provided with
a lower tool holder for removably holding the lower tool,
which cooperates with the upper tool. A bending process
is then performed by inserting a sheet work material in
between the upper tool mounted on the upper tool holder
of the upper table and the lower tool mounted on the
lower tool holder of the lower table.
[0003] Conventionally, the exchange of the upper and
lower tools by dismounting and mounting the upper and
lower tools of the upper and lower tables were carried
out manually. The upper and lower tools includes divided
tools divided into a plurality of elements and long tools,
but the upper and lower tools are in general are heavy,
and the dismounting and mounting in exchanging the up-
per and lower tools onto the table was a burdensome
work.
[0004] Thus techniques to exchange the upper and
lower tools by dismounting and mounting the tools rela-
tive to the upper and lower tables automatically have
been developed. Related prior art references are
JP55-45288, JP57-37408 and JPU63-21932. Also prior
art references related to the tool of the bending press
includes for example JP2771064 and the like.
[0005] Prior art references JP 11000718 and JP
10225724 disclose bending press systems in which the
tools can be selected automatically from a storage, by
using an automatic programming device.
[0006] Now in performing a bending process on a work
by a press brake, there are cases where, for example,
tools of different lengths are mounted separately at a
plurality of locations on the tool holders of the upper and
lower tables, and the bending process is performed on
a workpiece successively by the each processing station.
The prior art references, however, all apply only to the
case where there is only a single tool mounting location
for the upper and lower tables and not for the case with
a plurality of processing stations, and therefore the ex-

change of tools for the upper and lower tables with plural
number of processing stations are still made manually.

Disclosure of the invention

[0007] The present invention was made in view of the
heretofore-aforementioned problems.
[0008] The bending press system, the method for
mounting divided tools and the method for manufacturing
bent products of the invention are defined in claims 1, 11
and 21 respectively. Preferred features of the bending
press system and of the methods of the invention are
defined in the dependent claims. More precisely, char-
acteristic features of the present invention are a bending
press
[0009] By this bending press system, the divided bend-
ing tool may be installed automatically on the bending
press based on CAD data that specifies the bending prod-
uct.
[0010] In the second calculation means, in calculating
the arrangement of each divided tool on the bending sta-
tion, it is preferable to make reference to the tool data
which describes the divided tools housed in the bending
station, tool housing, tool magazine.
[0011] By this means, the tool arrangement may be
determined quickly by use of divided tools that are usable
in practice.
[0012] By the method of the invention, on basis of the
CAD information and the like which specify the shape of
the bent product, the divided tools may be installed on
the bending station automatically.
[0013] According to the method of the invention, in de-
termining the arrangement of divided tools on the bend-
ing station, the second computing means gives priority
to long tools.
[0014] This will expedite installment of the divided tools
on the bending section.
[0015] In using long tools preferentially, it is desirable
to use the quotient of the total length of the tool station
divided by the length of the tool (for instance 100mm) as
the number of long tools to be used and fill the remaining
length with short tools (for instance 10, 15, 20, 25, 30mm
long).
[0016] Also in determining the arrangement of each
divided tool on the each bending station, it is desirable
to arrange the long divided tools on both edges of the
station and arrange the short divided tools in between
the long divided tools arranged on the both edges.
[0017] By the arrangement, a bending section with a
clean bending line form may be made.
[0018] Also when there is only one long tool on one
station, the short tool is positioned on the side of the long
tool.
[0019] In the stage in arranging the divided tools on
the bending station, it is desirable to take into consider-
ation the tool database that shows the divided tools
mounted on the bending station and the divided tools
housed in the tool housing device or the tool magazine.
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[0020] This allows the arranging of the tool station us-
ing only usable divided tools that are arranged on the
bending station or housed in the tool housing device or
the tool magazine.
[0021] In more detail, in determining the arrangement
of each divided tool on the each bending station, after
determining the arrangement of the divided tools tenta-
tively, it is desirable to make reference to the memory
device which stores the types and number of divided tools
mounted on the bending station and the type and number
of divided tools stored in the tool housing device and the
number and type of divided tools stored in the tool mag-
azine outside the bending press in order to confirm
whether all divided tools to be arranged on the tool station
exist or not. And, for instance, if there is shortage in the
number of long tools necessary, it is desirable to cover
the shortage with short tools. That is, for instance, if the
divided tool to be placed on the tool stage includes a tool
that is not housed in the housing device or the magazine,
the arrangement of the divided tools on the each station
may be changed. For instance, if there is shortage of long
tools of certain types but a large number of short tools of
the same type exist in the housing device or the maga-
zine, a plural number of short tools of the same type may
be used at the station position where long tools should
have been used.
[0022] Or if it is found that the designated divided tool
does not exist in the tool housing device or the tool mag-
azine after the arrangement of the divided metal has been
determined, the lacking tool may be moved from a neigh-
boring tool station.
[0023] There is also a case where the order of bending
on bending sections is determined according to the bend-
ing line length, flange length, bending angle, and the de-
termination of the tool types, bending station length of
each station may be made based on these data. In this
case, when the problem (including the case where the
divided tool to be arranged on the tool station is not
housed in the housing device or the magazine) arises,
the bending order may also be changed.
[0024] The tool housing device is desirably provided
with a first housing section (65) positioned on the bending
axis of the bending station and a second housing section
(123) which is provided with a tool support member (129)
for supporting a plural number of divided tools with the
same cross section shape. In moving the each divided
tool from the housing device to the tool arrangement po-
sition on the bending station, it is desirable to house tools
of each type (for instance each length or shape) in the
second housing section and move a plural number of
tools of the same type altogether from the second hous-
ing section to the first housing section and, in the first
housing section provided at the tool insertion position of
the bending station, divide the plural number of divided
tools and insert the designated number of divided tools
onto the bending station.
[0025] By the organization, the mounting time of the
divided tools to the bending station may be shortened.

[0026] Also in inserting the divided tool from the first
housing section to the bending station, after sliding a plu-
rality of long tools collectively from the first housing sec-
tion (standby station) to the bending station and position-
ing them at the designated position, make space for short
tools at a designated position in between the long tools
where the short tools may be inserted and arranged.
[0027] A press brake to which the invention can be
applied is a press brake where the upper table provided
with the upper tool holder and the lower table provided
with the lower tool holder face each other in the vertical
direction, and one of them is freely movable upwards and
downwards. In the rear of the upper table, there are pro-
vided an exchange upper tool support for removably sup-
porting a plurality of divided upper tools and an upper
tool exchange device to exchange the divided upper tool
between the exchange upper tool support and the upper
table. In the rear of the lower table there are provided an
exchange lower tool support for removably supporting a
plurality of divided lower tools and a lower tool exchange
device to exchange the divided lower tool between the
lower table and the exchange lower tool support.
[0028] The press brake is structured so that each upper
and lower exchange tool supports are made to move up-
wards and downwards freely so that by providing a tool
support which may move upwards and downwards freely
to the upper and lower tool exchange device, the upper
and lower divided tools may be supported freely.
[0029] The press brake is a press brake where the up-
per table provided with an upper tool holder and the lower
table provided with a lower tool face each other down-
wards and upwards and where either the upper table or
the lower table is made free to move upwards and down-
wards and where the left-right direction upper guide pro-
vided in the rear part of the upper table is made to pro-
trude largely from the sides of the upper table in the left
and right directions, and in order to exchange a plural
number of divided upper tools on the upper table, an ex-
change upper tool support part which supports and al-
lows attachment and detachment of a plural number of
divided upper tools is provided on the protruded side part
at a position which may be changed freely, and in order
to exchange the divided upper tools between the ex-
change upper tool support part and the upper table, an
upper tool exchange device free to move in the left-right
directions is provided on the upper guide part, and the
lower guide part which is provided in the rear of the lower
table and is made to protrude largely from the lower table
sides in the left-right directions and in order to exchange
a plural number of divided lower tools on the lower table,
an exchange lower tool support part is provided on the
protruded side part at a position which may be changed
freely, and in order to exchange the divided lower tools
between the exchange lower tool support and the lower
table, a lower tool exchange device free to move in the
left-right directions is provided on the lower guide part.
[0030] In the press brake, in the rear of the part of the
upper guide protruding from the sides of the press brake
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described above, an upper tool housing section is fur-
nished which houses a plurality of exchange upper tool
support parts which support a plurality of divided upper
tools which may be freely attached or detached and a
tool support exchange device made free to move forward
and backward to exchange the exchange upper tool sup-
port between the housing and the protruded part of the
upper guide.
[0031] The press brake is provided with a rotating part
to turn round the front and rear sides of the exchange
upper tool support part of the tool support exchange de-
vice in the press brake described above.
[0032] In the press brake, below the protruded side
part of the of the lower guide part in the press brake de-
scribed above, a lower tool housing is provided which
houses a plurality of exchange lower tool supports which
support plurality of divided lower tools which may be at-
tached or detached freely, the lower tool housing being
made free to move back and forth and to thrust the ex-
change lower support positioned below the lower guide
part on the protruded side part upwards, an exchange
lower tool support lift is provided.
[0033] The press brake is equipped with a temporary
work holding device that may hold the work and a bending
robot that supplies the work in between the upper and
lower tools.
[0034] The divided tool to which the present invention
can be applied is arranged so that, in the divided tool
freely exchangeable by mounting and dismounting from
the tool holder of the press brake, the divided tool is pro-
vided with a shank part which may be engaged and dis-
engaged from the mounting groove of the tool holder and,
together with a work processing part to process the work
and a concave engage part to which a lock piece. pro-
vided on the wall of the mounting groove and made free
to appear or disappear, may be engaged freely is pro-
vided on the shank part and an engagement piece which
may be made to turn up or hidden freely is provided on
the shank part on the engage groove of the wall of the
mounting groove and also an insertion hole for the tool
hold to hold the divided tool and also to turn up and hide
the engagement piece are provided near the shank part.
[0035] The first tool exchange device is structured so
that, in the tool exchange device for exchanging the di-
vided tools between the tool holder device provided on
the bending press and the exchange tool support which
supports a plurality of divided tools free to attach and
detach, on one side of the ends of the divided tool, a hook
support with an abutted protuberance which may be abut-
ted freely and a hook part with a curved point which may
be abutted free to move in the long direction of the hook
support and also to the other sides in front or rear of the
divided tool, and are provided so that the divided tool
may be held between the front and rear part by the abut-
ted protuberance and the front edge part of the hook ma-
terial.
[0036] In the second exchange device, in the tool ex-
change device described above, together with providing

an insertion hole in the front to rear direction formed on
the divided tool in which the hook support material and
the hook material may be inserted freely, the hook ma-
terial is made free to move in the direction crossing the
long direction of the hook material and part of the hook
support material is made in a wedge form so that the
hook support material and the hook material may be en-
gaged with little play in the insertion hole.
[0037] In the third tool exchange device, in the afore-
mentioned tool exchange device, to at least one of the
curved points provided on the abut protuberance or the
hook material, an operation part is provided to turn up
and down the engagement piece provided on the divided
tool.
[0038] Also, a tool exchange mounting method where
in a press brake where the upper table provided with an
upper tool holder and the lower table provided with a
lower tool holder are made to oppose each other upwards
and downwards and where one of the tables is made to
move up and down freely, the case where the exchange
of divided tools between the upper and lower tables and
the exchange upper tool support which support a plurality
of divided upper tools free to attach or detach and the
exchange lower tool support which support a plurality of
divided lower tools free to attach or detach are made
automatically by use of the tool exchange device and a
tool exchange and mounting method where divided tools
with the smallest tool width are arranged in between a
plurality of divided tools.
[0039] In the method, it is desirable to move sideward
the plural number of divided tools adjacent to each other
from the exchange tool support positioned at the side of
the tool holder and separate the divided tools from each
other on the tool holder and arrange the divided tools
with small tool widths in between the separated divided
tools.
[0040] Another tool exchange method is, in the divided
tool exchange on the press brake where, by use of the
divided tools mounted on the tool holder of the press
brake and a plural number of divided tools housed 1n the
tool housing section, divided tools with desired lengths
are mounted on the tool holders of the upper and lower
table, where the divided tools which compose the entire
length of the tool station are selected according to the
bending length information, the selected tool station is
displayed on the screen together with the work, a divided
tool exchange method where the selected divided tools
are mounted after moving the divided tools which inter-
fere with the work to a position where it does not interfere.
[0041] This tool exchange device is a divided tool ex-
change device in the press brake where, by use of the
divided tools and a plural number of divided tools housed
in the tool housing which are mounted on the tool holder
of the press brake, divided tools with desired lengths are
mounted on the tool holders of the upper and lower ta-
bles, and is a divided tool exchange device provided with
a tool selection means to select from the divided tools
mounted on the tool holder and divided tools housed in
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the housing section, divided tools which constitute the
entire length of the tool station in correspondence with
the bending line length of the product shape information,
and an interference detection means to detect interfer-
ence between the tools and the work by displaying the
tool station selected by the tool selection means together
with the work on a screen, and a tool transfer means to
transfer the tool detected by the interference detection
to be interfering to a non-interfering position.
[0042] In the apparatus, it is desirable to take the quo-
tient of the total length of the tool station divided by the
length of the longest divided tool as the number of the
longest divided tool and to compose the difference in
length between the total length and the total length of the
longest divided tools by other diveded tools.
[0043] In the apparatus, when the quotient of the total
length of the tool station divided by the length of the long-
est divided tool is taken as the number of the longest
divided tools but when the difference in length between
the total length and the total length of the longest divided
tools cannot be composed by a combination of other
tools, it is desirable to use as the number of longest tools
a value equal to 1 subtracted from the number and com-
pose the difference in length between the total length and
the total length of the longest divided tools by a combi-
nation of other divided) tools.
[0044] Definitions:

The meanings of terminologies used in this descrip-
tion are as follows.
"Flange length": The size of the flange in the direction
perpendicular to the bending line.
"(Divided) tool type": The type of the (divided) tool
specified by the cross-sectional shape of the bending
tool.
"Size of the divided tool": The width of the divided
tool when mounted on the bending station.
"Usable (divided) tool": (Divided) tools that are held
by the factory where the bending press is installed
and which "are usable by the factory installations
and the like.

Brief Description of the Drawings

[0045]

Fig.1 illustrates the front view of the press brake of
the first embodiment.
Fig.2 illustrates the plan view of the press brake of
the first embodiment viewed downward from the up-
per side.
Fig.3 illustrates the left side view of the upper and
lower tables near the tool holder.
Fig. 4 illustrates the rear view of the exchange upper
tool support.
Fig. 5 illustrates the right side view of the exchange
upper tool support.
Fig.6 is a detailed illustration of the upper and lower

tool holders.
Fig.7 illustrates the cross sectional view which shows
the structure of the divided tool.
Fig.8 illustrates the left side detail view of the upper
tool exchange device.
Fig.9 illustrates the front detail view of the upper tool
exchange device in detail.
Fig.10 illustrates the right side detail view of the up-
per tool exchange device.
Fig.11 illustrates the attachment and detachment ex-
change action by the upper tool exchange device on
the upper tool holder.
Fig.12 illustrates the attachment and detachment ex-
change action by the upper tool exchange device on
the upper tool holder.
Fig.13 illustrates the attachment and detachment ex-
change action by the upper tool exchange device on
the upper tool holder.
Fig.14 illustrates the attachment and detachment ex-
change action by the upper tool exchange device on
the upper tool holder.
Fig.15 illustrates the attachment and detachment ex-
change action by the upper tool exchange device on
the upper tool holder.
Fig.16 illustrates the attachment and detachment ex-
change action by the upper tool exchange device on
the upper tool holder.
Fig.17 illustrates the attachment and detachment ex-
change action by the upper tool exchange device on
the upper tool holder.
Fig.18 illustrates the attachment and detachment ex-
change action by the upper tool exchange device on
the upper tool holder.
Fig.19 illustrates the attachment and detachment ex-
change action by the upper tool exchange device on
the upper tool holder.
Fig.20 illustrates the attachment and detachment ex-
change action by the upper tool exchange device on
the upper tool holder.
Fig.21 illustrates the attachment and detachment ex-
change action by the upper tool exchange device on
the upper tool holder.
Fig.22 illustrates the exchange action for the divided
tool with its front and rear being reversed.
Fig. 23 illustrates the front view of the press brake
of the second embodiment where the right side part
is omitted.
Fig. 24 illustrates the left side view of an important
part of the press brake of the second embodiment.
Fig. 25 illustrates the front cross sectional view of
the main part of Fig.24.
Fig.26 illustrates the front view of the exchange up-
per tool support.
Fig.27 illustrates a part of the guide base protruding
from the press brake.
Fig.28 illustrates the action of installing the exchange
upper tool support onto the protruded part.
Fig.29 illustrates the action of installing the exchange
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upper tool support on to the protruded part.
Fig.30 illustrates the action of moving the exchange
upper tool support.
Fig.31 illustrates the action of moving the exchange
upper tool support.
Fig.32 illustrates the action of moving the exchange
upper tool support.
Fig.33 illustrates the front view of the housing section
of the exchange lower tool support.
Fig.34 illustrates the plan view of the housing section
of the exchange lower tool support.
Fig.35 illustrates the plan view of a part of the lower
guide base protruding sideways from the press
brake.
Fig.36 illustrates the action of moving the exchange
lower tool support.
Fig.37 illustrates the action of moving the exchange
lower tool support.
Fig.38 is a block diagram of the support management
device of the bending press system shown in Fig.
1∼Fig.37.
Fig.39 shows the contents of the tool data stored in
the first memory means of the management device.
Fig.40 illustrates the meaning of the tool data shown
in Fig.39.
Fig.41 shows the CAD data of the bent product.
Fig.42 shows the bending stations of the bending
press.
Fig.43 shows the cross section shapes of the divided
tools mounted on the bending station.
Fig.44 shows the arrangement of the bending station
on the bending press.
Fig.45 shows the face side attached tool and the
reverse side attached tool mounted on the bending
station.
Fig.46 shows the arrangement of each divided tool
on each bending station.
Fig.47 is a flow chart that shows the method to move
and mount the divided tools from the tool housing
device to the bending station by the support man-
agement device.
Fig.48 shows the method to move the divided tools
from 4 housing section of the tool housing device
and mount on the bending station.
Fig.49 shows the method to generate order of man-
ufacture data that determines the order of manufac-
ture when a plurality of products is to be manufac-
tured.
Fig.50 is a block diagram that illustrates the fourth
embodiment of this invention.
Fig.51 illustrates the display screen.
Fig.52 illustrates an example of arrangement of the
divided upper tools.
Fig.53 is a flow chart.
Fig.54 illustrates an example of arrangement of the
divided upper tools.

The Best Mode for Carrying Out the Invention

[0046] With reference to Fig.1, in common with ordi-
nary press brakes, press brake 1 of the first embodiment
of the present invention is provided with an upper table
5 and a lower table 7 opposed to each other downwards
and upwards and supported by left and right side frames
3L, 3R where, in the present example, the lower table is
made free to move upwards and downwards.
[0047] On the lower part of the upper table 5, an upper
tool holding section (tool holders) 9 for removably holding
divided upper tools (divided tools) P is provided, and on
the upper part of the lower table 7, a lower tool holding
section (tool holders) for removably holding divided lower
tools (divided tools) D is provided.
[0048] A buck gauge BG (refer Fig.2) for determining
the front and rear direction position of the work in process-
ing the plate work by the upper and lower tools P, D
mounted on the upper and lower tool holders 9, 11, is
provided free to move and position in the front and rear
direction (up and down direction in Fig.2), As in common
press brakes, this buck gauge is supported free to posi-
tion in the left-right direction on a stretch 8. The right and
left ends of the stretch 8 are supported free to move for-
ward and backward by guides 6L, 6R provided on the
back face of the table 7 horizontally in the forward and
backward directions. As the support structure of the buck
gauge is well known, details will be omitted.
[0049] Also in the front face of the lower table 7, a bend-
ing robot BR free to move in the left-right direction in order
to supply and position the work automatically in between
the upper and lower tools P, D mounted on a plurality of
positions when the work is being bent. As the structure
of the bending robot BR is already well known, details
will be omitted.
[0050] Also on the front face of the upper table 5, a
temporary work hold 10 is provided to hold the bent work
temporarily. This temporary work hold 10 is provided with
an upper and lower clamp jaw 10J to clamp and hold the
work and an actuator 10A, such as a fluid pressure cyl-
inder, for the upper and lower clamp jaws 10J and an
elevation actuator 10B, such as a fluid cylinder, to move
the work temporary hold 10 up and down.
[0051] This temporary work hold 10 may hold the work
temporarily when the work held on the bending robot BR
is changed, and by hold of the work temporarily by this
temporary work hold 10, the bending robot BR may
change hold of the work after reversing the front and back
and/ the upward and downward sides of the work. There-
by unmanned bending process of works in which the work
is reversed may be realized easily.
[0052] As shown in Fig. 6, on the tool holders 9, 11,
long mounting grooves 13U, 13L are formed in the left-
right directions (in Fig.6 the directions perpendicular to
the page face) to mount and dismount the upper and
lower divided tools P, D (not shown in Fig. 6) freely. On
one side of the walls in front or rear of the mounting
grooves 13U, 13L, long lock pieces I5U, 15L are provided
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in the left-right directions so as to protrude and retract
freely. Actuators 17U, 17L such as fluid pressure cylin-
ders are provided as lock piece actuators to let the lock
piece 15 protrude and retract. Also on the walls front and
rear of the mounting grooves 13U, 13L, long engage
grooves 19U, 19L are formed in the left-right direction.
[0053] The upper and lower divided tools P, D which
may be exchanged freely by mounting-dismounting to
the upper and lower tool holders 9, 11 are arranged as
follows. Here as the upper and lower divided tools differ
only in the shape of the work processing part for process-
ing the work, and as the arrangement of the shank part
which acts as the mounting section to mount and dis-
mount to the tool section 9, 11 is similar, the arrangement
of the upper divided tools P will be described and the
description of the divided lower tool D will be omitted.
[0054] Now, as shown in Fig.7, the divided upper tool
P is provided with a work processing section 21 to proc-
ess the work and a shank part 23 which may be freely
engaged or disengaged, that is mounted or dismounted,
from the mounting groove 13U of the tool holder 9. On
the front and back faces of this shank part 23, a groove
shaped concave engage part 25 free to engage the lock
piece 15U is formed in the left-right direction (direction
perpendicular to the page face in Fig.7).
[0055] Also in the shank part 23 of the divided tool P,
an engage piece (engage section) 27 which may be freely
engaged onto and disengaged from the engage groove
19U formed on the wall of the mount groove 13U of the
tool holder 9 so as to protrude and retract is provided. In
more detail, a concave housing section 29 is formed on
the front face or the back face of the shank part 23 and
in this concave housing section 29, an engagement op-
erating member 31 provided with the engage section (en-
gage piece) 27 is inlayed free to move in the direction of
the protrusion and retraction of the engage piece. And in
between the engagement-operating member 31 and the
bottom part of the concave housing section 29, an elastic
member 33 like a spring is provided. With this material
33, the engagement operating part 31 is biased to the
protruded direction. It is prevented from falling out of the
concave housing section 29 by a stopper 35 provided on
the engagement - operating member 31. Also, a passage
hole 37 for letting the tool exchange device (not shown
in the figure) pass through is bored through the shank
part 23 of the divided tool P in the front to back direction.
[0056] With the arrangement, the shank part 23 of the
upper and lower divided tools P, D are inserted in the
mounting grooves 13U, 13L of the upper and lower tool
holders, and the engage piece 27 provided on the shank
part 23 is engaged with the engage grooves 19U, 19L of
the mounting grooves 13U, 13L, and the lock pieces 15U,
15L are engaged with the concave engagement section
25 formed on the shank part, and the lock pieces 15U,
15L is pressed firmly by actuators 17U, 17L, so that the
upper and lower divided tools P, D may be fixed on the
mounting grooves 13U, 13L of the upper and lower tool
holders 9, 11.

[0057] By pushing in the lock pieces 15U, 15L from the
walls of the mounting grooves 13U, 13L by action of the
actuators 17U, 17L, the locked upper and lower divided
tools P, D (lock state) will be released. Thus in this state
the divided tools P, D maybe moved in the left-right di-
rections along the mounting grooves 13U I 13L. Next, by
moving against the elastic force of the elastic member
33 the operational member 31 and releasing the engaged
state of the engagement piece 27 and the engage
grooves 19U, 19L of the mount grooves 13U, 13L, the
upper and lower divided tools P, D can be mounted and
dismounted from the mount grooves 13U, 13L in the up-
per and lower directions and interchanged with other di-
vided tools P, D.
[0058] As understood already, the upper and lower di-
vided tools P, D may be moved in the left-right directions
in the engaged state of the shank part (mount part) 23
on the mounting groove 13U, 13L, and may be fixed and
released from the mount groove 13U, 13L in the up and
down directions.
[0059] In order to attach and detach a plurality of upper
and lower divided tools P, D relative to the upper and
lower tool holder 9, 11, an exchange tool support which
detachably supports a plurality of upper and lower divided
tools P, D is provided.
[0060] In more detail, a base plate 41 with a guide rail
39 extending in the upward and downward direction is
integrally attached to the back face of the upper table (in
Fig.3 the left side face, in Fig.5 the right side face). And
on the guide rail 39, an exchange upper tool support (ex-
change tool support) 43 that detachably supports a plu-
rality of divided upper tools P, is supported free to move
upwards and downwards.
[0061] In more detail, on the exchange upper tool sup-
port 43, as in the mounting groove 13U of the upper tool
holder 9, a tool holder 47 provided with a tool holder
groove 45 that supports a plurality of divided tools is in-
tegrally provided. Here an engagement groove 49 similar
to the engagement groove 19U is formed. However, a
structure that corresponds to the lock piece 15U is omit-
ted so that the divided tool P may be attached or detached
easily from the tool holder groove 45. In order to move
the exchange upper tool support 43 upwards and down-
wards along the guide rail 39, an up-down actuator 51 is
provided and an up-down movement member 51P such
as a piston rod is connected to the exchange upper tool
support 43.
[0062] With the arrangement, by operating the up-
down actuator 51, the exchange upper tool support 43
may be moved up and down and, as shown in Fig.3,
when moving upwards, it will be positioned higher than
the upper tool holder 9 of the upper table 5, and as shown
in Fig. 5, when moving downwards, the position of the
upper tool holder 9 of the upper table 5 and the tool holder
47 of the exchange upper tool support 43 will be at about
the same height, and thereby facilitate the mount and
dismount exchange operation between the upper tool
holder 9 and the tool holder 47.
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[0063] In order to exchange a plurality of divided lower
tools D mounted on the lower tool holder 11, an exchange
lower tool support (exchange tool support) 53 (see Fig.
3) which detachably supports a plurality of divided lower
tools D is provided free to move upwards and downwards
on the rear side of the table 7. In more detail, a guide rail
55 extending in the up-down direction is attached on the
rear side of the lower table 7 by a bracket 57 and the
exchange lower tool support 53 is supported free to move
upwards and downwards on this guide rail 55. And on
the upper part of this exchange lower tool support 53,
there is provided a tool holder 59 that is symmetric to the
tool holder 47 in the up and down direction. On the tool
holder 59, a plural number of divided lower tools D are
arranged neighboring each other in the left-right direc-
tions and supported detachably.
[0064] Now the upward and downward motion of the
exchange lower tool support 53 is made by an ascend-
descend actuator (not shown in the figure) such as a fluid
pressure cylinder acting as an upward and downward
operation device. And when descended, it will be posi-
tioned below the lower tool holder on the lower table 7
and when ascended, the height of the tool holder 59 will
be approximately at the height of the lower tool holder
11 so that the attachment-detachment exchange opera-
tion between the tool holder 59 and the lower tool holder
11 may be made readily.
[0065] In order to perform the attach-detach exchange
operation of the divided upper tool P between the upper
tool holder 9 on the upper table 5 and the tool holder 47
of the exchange upper tool support 43 automatically, an
upper tool exchange device 61 is provided on the rear
side of the upper table 5. Also in order to perform attach-
detach exchange operation of the divided lower tool D
between the lower tool holder 11 on the lower table 7 and
the tool holder 59 of the exchange lower tool support 53
automatically, a lower tool exchange device 63 is provid-
ed on the rear side of the lower table 7.
[0066] In more detail, as shown in Fig. 8, Fig. 10, the
upper tool exchange device (tool exchange device) 61
is supported on the upper table so that it may move freely
in the left-right directions (direction perpendicular to the
drawings in Figs. 8, 10). That is, on the upper table 5, a
guide base 64 elongated in the left-right directions is at-
tached and a guide 65 and a rack 67 elongated in the
left-right directions are attached to this guide base 64.
And on the guide 65, a left-right slider 71 is supported
free to move in the left-right directions by a plurality of
slide member 69.
[0067] On the left-right slider 71, a servomotor 73 pro-
vided with a position detection sensor and a pulse en-
coder as a moving speed detection sensor is provided,
and a pinion 75 engaged to the rack 67 is supported free
to rotate. Also the servomotor 73 and the pinion 75 are
geared together by a timing belt 77.
[0068] Thus by adequate controlled rotation of the ser-
vomotor 73, the left-right slider 71 may be moved along
the guide 67 and positioned.

[0069] Also on the left-right slider 71, an attachment-
detachment device 79 is provided to attach and detach
and exchange the divided upper tool P from the mount
groove 13U of the upper tool holder 9.
[0070] In more detail, as shown in Figs. 9, 10, guide
members 81 extending upwards and downwards are pro-
vided on the side of the left-right slider 71 and on the
guide members 81 an upward-downward slider 83 is sup-
ported free to ascend and descend. This upward-down-
ward slider 83 may be made to ascend or descend by an
up-down movement actuator 85 (see Fig. 9) such as, for
example, a fluid pressure cylinder as the ascent-descent
movement device mounted on the left-right slider 71. The
slider 83 is arranged so that the ascended position may
be determined accurately by engaging it with a stopper
87 such as an adjustment bolt, which is provided on the
upper and lower sides of the left-right slider 71 so as to
be adjustable in the vertical direction.
[0071] On the upward-downward slider 83, a guide
member 89 extending in the front-rear direction (direction
perpendicular to the drawing in Fig. 9 and the left-right
direction in Fig. 10) is provided and a front-rear slider 91
is supported on this guide member 89 free to move in
the front-rear direction. This front-rear slider 91 is ar-
ranged so that it may be moved in the front-rear directions
by a front-rear movement actuator 93 such as the fluid
pressure cylinder supported by the upward-downward
slider 83.
[0072] On the front-rear slider 91, a guide member 95
is provided in the front-rear direction, and on the guide
member 95 a hook support 97 that may move freely in
the direction is supported. The tip 97T of this hook support
97 may be freely inserted into the insertion hole 37 formed
on the divided upper tool P and is formed in a wedge
shaped form. Also on the hook support 97, an abut pro-
tuberance 97P is provided which abuts one of the front
or rear sides of the divided upper tool P when the tip 97T
is inserted in the insertion hole 37.
[0073] Moreover the forward-rear motion of the hook
support 97 is made by a front-rear motion actuator 99
such as a fluid pressure cylinder mounted on the front-
rear slider 91.
[0074] Furthermore, on the front-rear slider 91, a guide
member 101 (see Fig. 9) extending in the front-rear di-
rection is provided near the guide member 95. On this
guide member 101, a hook attachment member 103 free
to move in the front-rear directions while contacting the
upper surface of the hook support 97 is supported free
to move in the front-rear directions.
[0075] And on the tip of the hook attachment 103, a
hook 107 is supported by an axis 105 so as to swing
freely upwards and downwards. In between this hook
107 and a spring seat 109, an elastic member 111 is
elastically mounted so that the hook 107 is urged to the
anticlockwise direction (downwards) in Fig. 10. Thus in
the normal state the hook 107 is inclined downwards and
abuts to the tip 97T of the hook support 97. The hook
107 may be freely inserted in the insertion hole 37 formed
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on the divided upper tool P. Its tip 107T is curved so that
by passing through the insertion hole 37 and pulling, it
may freely abuts to other sides in front or rear of the
divided upper tool P. Also the hook attachment 103 is
arranged so that it may be moved back and forth by an
actuator 113 such as the fluid pressure cylinder for hook
motion mounted on the back and forth slider 91.
[0076] The tip 97T of the hook support 97 and the hook
107 may constitute a tool retention section that retains
the divided tool P by engaging the insertion hole 37 of
the divided tool P. The abut tip 97P and the tip 107T of
the hook 107 may constitute a manipulation section to
operate the engagement operation member 31 provided
on the divided tool P.
[0077] The structure of the main parts of the lower tool
exchange device 63 is practically symmetric to the upper
tool exchange device 61. Thus as the explanation will be
duplicated, detailed description of the structure of the
lower tool exchange device 63 will be omitted.
[0078] The operation of attach-detach exchange of the
divided upper tool P between the upper tool holder 9 of
the upper table 5 and the tool holder 47 of the exchange
upper tool support 41 by the upper tool exchange device
61 in the structure described above will be explained. As
the attach-detach exchange of the divided lower tool D
between the lower tool holder 11 on the lower table 7 and
the tool holder 59 of the exchange lower tool support 53
by the lower tool exchange device 63 is similar to the
attach-detach exchange of the divided upper tool P by
the upper tool exchange device 61, explanation of the
attach-detach of the divided lower tool D will be omitted.
[0079] As shown roughly in Fig. 11, in order to auto-
matically demount the divided upper tool P mounted and
fixed on the upper tool holder 9 on the upper table 5, and
to move and mount it on the tool holder 47 of the ex-
change upper tool support 43, firstly, by controlled drive
of the servo motor 73, the left-right slider 71 positioned
at the origin near the end part of the guide member 65
is moved in the left-right direction along the guide 61 and
positioned at the position of the divided upper tool P to
be removed.
[0080] Next the back and forth actuator 93 is operated
and the back and forth slider 91 is moved in the direction
(forward direction) to close to the divided upper tool P
and the hook 107 is inserted into the insertion hole 37 so
that the tip part 107T protrudes from the opposite side
(front side) (see Fig.12).
[0081] The actuator 99 is then operated to insert the
tip part 97T of the hook support part 97 into the insertion
hole 37 and abut the abut tip 97P to one of the front or
rear sides of the divided upper tool P (see Fig. 13).
[0082] In this way, upon insertion of the tip part 97T of
hook support part 97 into the insertion hole 37, both the
hook 107 and the tip part 97T will be positioned at the
insertion hole 37, and by engaging them with little play
between the insertion hole 37, the divided upper tool P
may be held in a retainable state. Thus, when the divided
upper tool P is removed from the upper tool holder 9, the

divided upper tool P may be retained securely with no
sway.
[0083] Next the actuator 113 for the hook movement
is operated so that the hook attachment 103 is pulled to
the right (to the rear) in Fig. 13. Then, as the tip 107T of
the hook 107 will push the engage action part 31 against
the elastic member 33, the engagement of the engage-
ment part 27 provided on the engage action part 31 with
the engagement groove 19U on the mount groove 13U
will be released. And the front and rear sides of the di-
vided tool P is held in between the abut protrusion 97P
of the hook part 97 and the tip 107T of the hook (see Fig.
14).
[0084] Thereafter, by retracting the lock piece 15U by
operating the actuator 17U, the engagement of the con-
cave engagement part of the divided upper tool P and
the lock piece 15U will be released. Then the fixed mount
state (locked state) of the divided upper tool P on the
mount groove 13U of the upper tool 9 will be released.
Then by lowering the up-down slider 83 by operating the
up-down actuator 85 of the upper tool exchange device
61, the divided upper tool P may be removed downwards
from the mount groove 13U (see Fig.15).
[0085] After removing the divided upper tool P down-
wards, by moving the front-back slider 91 backwards by
operating the front-back movement actuator 93, the di-
vided upper tool P may be moved to the rear side direction
of the upper table 5 (see Fig.16).
[0086] If together with moving the divided upper tool P
backwards on the upper table 5 as described above and
also positioning it at the necessary position by moving it
in the left-right directions, the exchange upper tool holder
43 is lowered, the tool holder 47 of the exchange upper
tool support 43 may be positioned at the same height as
the upper tool holder 49 of the upper table 5 and will be
brought in a state where the divided upper tool P and the
upper tool holder 47 oppose each other upwards and
downwards (see Fig.17).
[0087] Thereafter, if the up-down slider 83 is elevated
by operating the up-down actuator 85 on the upper tool
exchange device 61, the shank part of the divided upper
tool P will be engaged to the tool holder groove 45 of the
tool holder 47 (see Fig.18).
[0088] After engaging the divided upper tool P on the
tool mounting groove 45 as described above, when the
pressure on the engage action part 31 by the tip 107T of
the hook 107 is removed, the engage action part 31 will
protrude by the action of the elastic member 33 and the
engagement piece 27 provided on the engage action part
31 will engage the engagement groove 49 of the tool
holder groove 45(see Fig. 19).
[0089] Next, when the tip 97T of the hook support part
97 is drawn out of the insertion hole 37 of the divided
upper tool P, the tip 107T of the hook 107 will be inclined
downwards by the action of the elastic member 111 mak-
ing it possible to draw out the hook 7 from the insertion
hole 37 of the divided upper tool (see Fig.20).
[0090] Thereafter, by extracting the hook 107 from the
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insertion hole 37 of the divided upper tool P, the exchange
upper tool support part 43 may be moved upwards to its
original position (refer Fig.21).
[0091] When mounting the divided upper tool P sup-
ported by the exchange upper tool holder 43 onto the
upper tool holder 9 of the upper table 5, the divided upper
tool P may be mounted and demounted and exchanged
between the exchange upper tool support 43 and the
upper table 5 by reversing the action described above.
Also, as shown in Fig.22, as the engage action part 31
may be operated by the pressure of the abut protrusion
part 97P of the hook support part 97, there is no problem
in reversing the front and rear of the divided upper tool
P. Also this may also be used for the divided lower tool D.
[0092] It is understood already that by the upper tool
exchange device 61, the divided upper tool P may be
mounted, demounted and exchanged automatically be-
tween the upper tool holder 9 of the upper table 5 and
the tool holder 47 of the exchange upper tool support 43,
and that the divided upper tool P may be mounted on the
upper tool holder 9 of the upper table 5 at an arbitrary
position in the left and right directions. Similarly by the
lower tool exchange device 63, the divided lower tool D
may be mounted, demounted and exchanged automat-
ically between the lower tool holder 11 of the lower table
7 and the tool holder 59 of the exchange lower tool sup-
port 53 and that the divided lower tool D may be mounted,
on the lower tool holder 11 of the lower table 7 at an
arbitrary position in the left and right directions.
[0093] Thus, as shown in Fig. 1, a plurality of upper
and lower divided tools P, D may be arranged over a
desired length on a plurality of positions in left and right
directions of the upper tool holder 9 of the upper table 5
and the lower tool holder 11 of the upper table 7. That is,
a plurality of processing stations 115A, 115B, 115C may
be provided on a plurality of positions in left and right
directions of the upper and lower tables 5, 7, and by an
appropriate combination of a plurality of upper and lower
divided tools P, D, the length of each processing station
115A, 115B, 115C in the left and right direction may be
made to a length which corresponds to the bending line
length of the work.
[0094] When using a combination of divided tools P,
D as described above, as illustrated at the processing
stations 115A, 115B, divided tools P, D with small widths
in the left-right direction are arranged in between divided
tools P, D with large widths in the left-right direction. By
arranging the divided tools P, D with small widths in be-
tween the divided tools P, D with large widths, trace of
the connecting part of the divided tools P, D will not ap-
pear on the work and the external appearance of the
product will be improved.
[0095] Fig. 23 shows the press brake of the second
embodiment with the right side omitted where same sym-
bols will be used for structural components having the
same function as in the first embodiment and explana-
tions will not be duplicated.
[0096] In the second embodiment, the upper and lower

guide bases 64, guide members 65 and racks 67 for guid-
ing and supporting the upper and lower tool exchange
devices 61, 63 are constructed so that they protrude
largely from the sides in the left and right directions. Onto
this protruded part, holders for a exchange tool support
are provided, and on these holders, exchange tool sup-
ports that may support a plurality of freely attachable and
detachable tools P, D are mounted free to attach-detach
and exchange. With this, more divided tools P, D can be
attached and detached and exchanged.
[0097] In more detail, as shown in Figs. 24, 25, on the
outer side face of the side frame 3L of the press brake
1, a housing frame 123 is provided by the bracket 121.
The housing frame 123 acting as an upper tool housing
section is formed in a square shaped framework by the
left and right side frames 123A, 123B and the connection
frame 123C connected to the left and right side frames
123A, 123B. On the upper surface of the long left and
right support beams 125A, 125B integrally secured on
the lower part of the inner sides of the left-right side
frames 123A, 123B, a plurality of positioning pins 127
are provided adequately spaced in the forward and back-
ward direction.
[0098] On the positioning pins 127, engagement holes
131 directed in the up and down direction and provided
on the left and right edge of the exchange upper tool
support 129 which detachably supports a plurality of di-
vided upper tools P, are engaged free to attach or detach.
That is, on the housing frame 123, a plurality of exchange
upper tool supports 129 arranged in a row in the front to
rear direction, are supported free to attach or detach.
[0099] As shown in Fig. 26, the exchange upper tool
support 129 is provided with a lower support part 135
which is provided with a tool groove 133 which has the
same structure as the tool holder groove 45 and which
engages and supports a plurality of divided upper tools
free to attach and detach. On upper surface of the left
and right edges of this lower support part 135, a bracket
137 formed with the engagement hole 131 is attached.
And, on the central part of the lower support part 135, a
suspension 141 provided with engagement holes 139 on
both ends.
[0100] There is provided a tool support exchange de-
vice 143 to transfer and exchange a plurality of exchange
upper tools supports 129 housed and supported by the
housing frame 123 to the holder on the protruded part of
the guides 65.
[0101] In more detail, as shown in Fig. 24, on the upper
part of the housing frame 123, left side and right side
guide beams 145 which protrude in the forward direction
(right direction in Fig. 24) over the protruded part of the
guide part 65 are provided, extending in the forward and
backward directions. On guide rails 147 provided on
these left and right guide beams 145 and extending in
the forward and backward direction, a slide beam 149 is
supported movable in the front and rear directions. In
order to move the slide beam 149 back and forth, a screw
151 elongated in the front to rear directions is rotatably
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supported on the guide beam 145, and a servomotor 153
is attached on the guide beam 145 to rotate the screw
151. And a nut 155 (see Fig.25) attached to the slide
beam 149 meshes with the screw 151 free to move in
the front and rear directions (direction perpendicular to
the sheet in F1g. 25).
[0102] On the central part of the left-right direction of
the slide beam 149, a guide plate 157 is erected, and on
the vertical guide 159 attached to the guide plate 157,
an up-down slider 161 is supported and guided free to
move upwards and downwards. In order to ascend and
descend the up-down slider 161, an up-down movement
parts 163P such as a piston rod of an up-down movement
actuator 163 such a. fluid pressure cylinder acting as an
up-down movement device, attached to the guide plate
157 is connected to the up-down slider 161.
[0103] On the up-down slider 161, a rotation hook 167
which may rotate horizontally by a rotating device 165 is
supported. The rotation hook 167 is provided with en-
gagement pins 169 which may be inserted from the lower
side of the engagement hole 139 formed on the exchange
upper tool support 129.
[0104] The rotating device 165 is provided with a worm
wheel (omitted in the figures) that may rotate horizontally
by engaging with the worm rotated by a motor (omitted
in the figure). The device 165 is provided with a sensor
such as a limit switch that detects a half turn of the worm
wheel and is organized so that the rotation will be stopped
when the rotating hook 167 half turns horizontally.
[0105] With this arrangement, the guide plate 157 may
be moved in the front-rear directions along the guide rail
147 by rotating the screw 151 by driving the servo motor
153, and may be positioned at a position corresponding
to the desired position of the exchange upper tool support
129 supported in the housing frame 123. And by operat-
ing the up-down movement actuator 163, the up-down
slider 161 may be moved up and down, and brings the
rotating hook 167 supported by the up-down slider 161
down to the position of the hang part 141 and inserts the
engagement pin 169 provided on the rotating hook 167
into the engaging hole 139 formed on the hang part 141
from below.
[0106] That is, together with suitable controlled oper-
ation of the servomotor 153, by suitable controlled oper-
ation of the up-down movement actuator 163 the ex-
change upper tool support 129 supported in the housing
frame 123 at an arbitrary position may be hanged up by
the rotating hook 167. And the exchange upper tool sup-
port 129 may be moved to the mounting position of the
protruded part of the guides 65 and the like. Also by ro-
tating the rotating lifter 167 by the rotating device 165,
front and rear sides of the divided upper tool P may be
reversed while transporting the exchange upper tool sup-
port 129.
[0107] As shown in Fig.27, on the part where the guide
base 64 is protruded largely sidewards from the upper
table 5, a hollow part 171 is formed to mount the ex-
change upper tool support 129 free to attach and detach.

In the present embodiment, this hollow part 171 is formed
in the form of a concave notch. And on both left and right
side parts, a positioning pin 173 that is free to engage
the engagement hole 131 provided on the exchange up-
per tool support 129 is provided protruding upwards.
[0108] By positioning the exchange upper tool 129 in
the hollow part 171 and engaging the engagement hole
131 with the positioning pin 173, the bracket 137 provided
with the engagement hole 131 will be supported by the
guide base 64, and the lower support part 135 of the
exchange upper tool support 129 will be placed at the
same height as the upper tool holder 9 on the upper table
5 (see Fig. 29). Thus, the divided upper tool P may be
moved directly onto the mount groove 13U of the upper
mount 9 by moving the tool P in the left-right direction on
the tool holder groove 133 formed on the lower support
135.
[0109] With this arrangement, after positioning the ro-
tating hook 167 above a desired exchange upper tool
support 129 as shown in Fig.24, by raising the rotating
hook as shown in Fig. 30, the desired exchange upper
tool support 129 may be lifted up from the housing frame
123. Thereafter, by moving the slide beam 149 forwards
as shown in Fig. 31, the exchange upper tool support
129 may be positioned at the position that corresponds
to the hollow part 171 acting as the mount part of the
guide base 64.
[0110] Also, when reversal of the front and rear of the
divided upper tool P is necessary, after lowering the ro-
tation hook 167 in between the housing frame 123 and
the protruded part of the guide base 64 and bringing it to
a state where it does not interfere with other structure
parts, the front and rear of the divided upper tool P may
be reversed by rotating and reversing the rotation hook
167 horizontally by operating the rotation device 165.
[0111] As mentioned above, after positioning the ex-
change upper tool support 129 at the hollow space 171
acting as the mount section of the guide base 64, when
the rotating hook 167 is lowered, the positioning pin 173
and the engagement hole 131 of the exchange upper
tool support 129 will engage with each other, as shown
in Fig. 29, so that the exchange upper tool support 129
will be positioned.
[0112] Thereafter, by inserting the tip 97T of the hook
support 97 of the upper exchange device 61 into the in-
sertion hole 37 of the divided upper tool P on the leftmost
side in Fig. 29, and by moving the upper tool exchange
device 61 along the guide part 65 to the right direction,
a plurality of divided upper tools P supported on the ex-
change upper tool support 129 are moved sidewards to
the mount groove 13U of the upper tool holder 9 on the
upper table all at once, thereby the efficiency of moving
the upper tool P may be expedited. Also, as described
before, the divided upper tools P may be moved one at
a time by the upper tool exchange device 61. With the
arrangement, a plurality of exchange upper tool support
parts 129, which are housed and supported in housing
frame 123 acting as the upper tool housing section, may
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be transported and mounted by the tool support ex-
change device 143 to the hollow part 171 acting as the
mount section, so that the attachment detachment ex-
change of the divided upper tools P onto the upper tool
holder 9 of the upper table 5 may be performed. Thus
divided upper tools P with various forms and sizes may
be attached and detached automatically in accordance
with the bending process of the work.
[0113] As shown in Fig.33, at the lower position of the
lower guide base 64 which protrudes largely in the left
direction from the left edge of the lower tool holder 11 on
the lower table 7, a framework structured base frame 181
is provided. On the upper part of this base frame 181, a
guide rail 183 extending in the forward and backward
directions (direction perpendicular to the sheet of Fig.33)
is provided. And on this guide rail 183, a square frame-
work shaped slide frame 185 is supported free to move
forward and backwards. To move this slide frame 185
back and forth, on the base frame 181, a screw 187 (see
Fig.34) extending in the forward and backward direction
(up and down direction in Fig. 34) is supported free to
rotate, and a servomotor 189 is mounted to rotate this
screw 187. And a nut 191 (see Fig.33) furnished on the
slide frame 185 is screwed onto the screw 187 free to
move in the forward backward directions.
[0114] Thus, by adequate controlled rotation of the ser-
vomotor 189, the slide frame 185 may be moved back
and forth along the guide rail 183.
[0115] On the slide frame 185 acting as the lower tool
housing section, a plurality of exchange lower tool sup-
ports 193 that support a plural number of divided lower
tools D free to attach and detach is supported free to
attach and detach. The exchange lower tool support 193
is provided with a tool holder groove 195 which is formed
in up and down symmetry with the tool groove 133 of the
exchange upper tool support 129. A plurality of divided
lower tools D is mounted on this tool holder groove 195
free to attach and detach and also free to move in the
left and right directions.
[0116] On the lower part of one side of the exchange
lower tool support 193, a positioning pin 197 is provided
which may be freely engaged or disengaged from the
positioning hole (not shown in the figure) provided on the
slide frame 185, and at adequate positions, a plurality of
control pins 199 protruding downwards are provided. Al-
so on the lower part of the other side edge of the ex-
change lower tool support 193, an engagement pin 201
is provided.
[0117] A plurality of exchange lower tool supports 193
are mounted in parallel adequately spaced in the front
and rear directions on the slide frame 185 as shown in
Fig.34. and by moving the slide frame 185 forward and
backwards as described before, each exchange lower
tool support 193 may be indexed and positioned at the
lower position of the mount section on the protruded part
of the lower guide base 64.
[0118] An exchange lower tool support elevator 203 is
provided to push up freely the exchange lower tool sup-

port 193, indexed and positioned as described above, up
to the position of mount section on the protruded part of
the lower guide base 64.
[0119] In more detail, as shown in Fig. 34, a guide plate
207 provided with a guide rail 205 in the left-right direc-
tions is provided on the support plate 182 provided on
the base frame 181. A slide plate 209 free to move in the
left-right directions is supported on this guide rail 205. In
order to move the slide plate 209 in the left-right direc-
tions, a left-right movement actuator 211 such as a fluid
pressure cylinder is mounted on the guide plate 207, and
a left-right drive member 213 such as a piston rod of the
left-right movement actuator 211 is connected to the slide
plate 209 via a bracket.
[0120] Thus the slide plate 209 may be moved in the
left-right directions along the guide rail 205 by the left-
right movement actuator 211.
[0121] On the slide plate 209, a booster member 217,
provided with engagement holes 215 on both edges
which engage with the control pins 199 arranged on the
exchange lower tool support 193, is provided free to move
up and down. That is, on the lower part of the slide plate
209, up-down actuator 219 such as a fluid pressure cyl-
inder (see Fig.33) is provided, and an up-down drive
member 221 such as a piston rod is connected to the
booster member 217. Also on both edges of the booster
member 217, a guide rod 225 is provided which is guided
upwards and downwards by the up-down guide 223 pro-
vided on the slide plate 209. As shown in Fig. 35, on the
protruded part of the lower guide base 64, together with
a lower guide member elongated in the left-right direction
provided to guide the lower tool exchange device 63 in
the left-right directions, a rack 67 is provided. Also a hol-
low space 227 is formed as a mount section free to po-
sition the exchange lower tool holder 193 when it is
pushed up. And in front and rear of this hollow space
227, a front-rear guide roller 229 which clamps the ex-
change lower tool holder 193 from the front and rear and
guides it in the left-right directions is provided free to ro-
tate. Further on the edge of the lower tool holder 11 side,
an engage positioning member 231, which determines
the position by engagement with the engagement pin
201, is provided free to be moved up and down by the
up-down cylinder 233.
[0122] In the arrangement described, as shown in Fig.
36, after moving the slider frame 185 forward and back-
ward (left-right movement in Fig.36) and indexing and
positioning a desired exchange lower tool support 193
at a position above the booster 217 and below the hollow
space 227 which acts as the mount section of the pro-
truded part of the lower guide base 64, by pushing up
the desired exchange lower tool support 193 by the
booster 217 as shown in Fig.37, the exchange lower tool
support 193 may be positioned as the mount section in-
side the hollow space 227.
[0123] Subsequently, by operating the left-right move-
ment actuator 211 and moving the slide plate 209 to the
lower table 7 side, the engagement pin 201 provided on
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the exchange lower tool support 193 will be engaged with
the engagement positioning section 231 so that the same
193 will be positioned in a state where it will be at the
same height as the lower tool holder 11 of the lower table
7 and lined up in the left-right directions.
[0124] Thus, with the lower tool exchange device 63,
a plurality of divided lower tools D may be, similar to the
divided upper tools P, moved onto the lower tool holder
11 simultaneously and, as already understood, the divid-
ed lower tools D may be attached and detached one by
one and moved and mounted on to the lower tool holder
11.
[0125] As already understood, in the second embodi-
ment, more divided tools P, D may be housed in each
tool housing section and also by moving a plurality of
divided tools P, D simultaneously to the upper and lower
tool holders 9, 11 on the tables 5, 7, the efficiency of tool
mounting may be improved and, if necessary, the divided
tools P, D may be moved and mounted on the upper and
lower mounts 9, 11 one by one.
[0126] The bending press system comprises a bending
press system that is provided with a bending press 1
having at least one bending station to mount a plurality
of divided tools, and tool housing devices 65, 123 to
house the divided tools for the bending press and tool
exchange devices 61, 123 which move the divided metals
between the tool housing devices and the bending sta-
tion; and a bending press system support management
device 401 (Fig.38) which supports and manages the
bending press system so as to support set up or ex-
change of the divided tools relative to the bending sta-
tions.
[0127] Here the tool housing devices 65, 123 are pro-
vided with a first housing section (or the standby station)
65 acting as an upper guide part 65, which protrudes
largely in the left-right directions from the sides of the
upper table, positioned on the extension of the line of the
bending axis of the bending station, and a second hous-
ing section 123 provided with a tool support part 129
which supports a plurality of divided tools with the same
cross-sectional shapes.
[0128] Also the tool exchange device is provided with
a first tool exchange means 61 which moves each divided
tool freely between the first housing section and the bend-
ing station, and a second tool exchange means 143 which
moves freely a plurality of divided tools with the same
cross section shape altogether between the first housing
section and the second housing section.
[0129] Fig.38 shows the composition of the bending
press system support management device 401.
[0130] As shown in Fig. 38, the bending press system
support management device 401 consists of a first mem-
ory means 403 which store the housing positions of the
divided tools housed in the housing device 65, 123, and
a second memory means which store the bending line
length, the flange length and the bending angle of the
bending part of the bent product, and a first calulation
means 407 to calculate the tool type of the divided tool

to be set on the bending station and the length of the
bending station based on the bending line length, flange
length and the bending angle, and a second calculation
means 409 to determine the arrangement of each divided
tool on the bending station based on the tool type and
the length of the bending station, and an NC control
means 411 which controls the tool exchange device 61,
143 so that each divided tool is moved from the housed
positions of the housing section 65, 123 to the determined
arrangement positions.
[0131] A more detailed description is given below.
[0132] In the first memory means 403, as shown in Fig.
38, besides divided tools stored in the first housing sec-
tion 65 and the second housing section 123 acting as
housing devices, the mount positions of the divided tools
mounted on the bending station and the housed positions
of divided tools housed in the tool magazine (not shown
in the figure) provided outside the bending press (and
hence not accessible by the tool exchange device) are
also stored.
[0133] Fig. 39 shows the data of the divided tools
(standard size or long size tools) stored in the first mem-
ory means 403 in a tabular form.
[0134] As shown in Fig. 39, on the column 403a which
shows the tool types, identifiers D1 to D15 of the divided
tools are inputted, and on the column 403b which shows
the state of the divided tools, the mount position or the
housing position of each divided tool is inputted for each
identifier of the divided tool. In column 403b, for example
A1 indicates that the tool D1 is present on the first bending
station and A2 indicates that the tool D2 is present on
the second bending station. Also B indicates that tools
D1 to D15 are present in the standby station acting as
the first housing section (the upper guide member pro-
vided protruding largely from the upper table side parts
in the left-right directions) 65.
[0135] The data in column 403c shows a more detailed
position of each divided tool D1 to D15. Thus, for exam-
ple, tool D1 is positioned -50mm from the press center 0
(see Fig. 40(a)), and the divided tool D2 is positioned
+50mm from the left-right direction center of the bending
press.
[0136] Also when the divided tool is in the first housing
section (or the standby station) 65, the numbers 1-5 in
column 403c indicate which number place from the left
side position each divided tool is placed in the housing
section 65. For example, as shown in Fig. 40(b), when
divided tools D11-D15 are arranged in order from the left
side, as shown in Fig. 39, numbers 1- 5 are inputted in
the row which correspond to the tools D11-D15.
[0137] For divided tools housed in the second housing
section 123 and for divided tools housed in the tool mag-
azine outside of the bending press, signs C, D which
indicate the second housing section or the tool magazine
is inputted in column 403b of the state column. And on
the column 403c, the numbers 1-5 and the like are input-
ted which indicate the order of arrangement in each hous-
ing section or magazine similar to the case of the divided
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tools housed in the first housing section 65.
[0138] In the second memory means 405, the CAD da-
ta for the bent product shown in Fig.41 and the bending
line length L1-L4, flange length d1-d2 and the bending
angle and the bending direction of the bent part b1-b5
included in the CAD data, are stored.
[0139] Here bending direction data is a data that indi-
cates whether the bent part is bent downwards or up-
wards.
[0140] Referring again to Fig. 38, the bending press
system support management device 401 includes the
bending order calculation means 413 to determine the
order of the bending process of the bending section b1-
b2 based on the bending line length, flange length, bend-
ing angle stored in the second memory means 405.
[0141] The bending order calculated by the bending
order calculation means 413 will be stored in the bending
order memory means 415.
[0142] In this embodiment, the bending order may also
be determined manually.
[0143] The first computation means 407 computes the
tool type, the length of the bending station, the number
of bending stations and coordinates and the like to be
set on the bending station on the basis of the bending
line length, flange length, bending angle and bending di-
rection inputted from the second memory means 405.
[0144] Fig.42 and Fig. 43 show the lengths W1, W2,
W3 and the divided tool types of the bending stations S1,
S2, S3 calculated by the first computation means.
[0145] Fig.44 shows the station coordinates a1, O, a3
of the bending stations S1-S3 determined by the first
computation means 407. By this first computation means
407, the coordinates of each station S1, S2, S3 are com-
puted as the distance a1, 0, a3 from the machine center
(that is the center of the bending press in the left-right
direction) O to the left edge of each tool station. Now, in
Fig. 44, it is assumed that the center of station s2 coin-
cides with the machine center O.
[0146] Now when the center of station s2 coincides
with the machine center O, the coordinates of the stations
s1, s3 may be given by the distance b1, b3 between the
station s2 the stations (Fig.44).
[0147] As shown in Fig.45, the first computation means
407 also computes whether each divided tool is arranged
on each station to face forward (see Fig. 45(a) or rear-
ward (Fig. 45(b)).
[0148] The number of the bending stations, the coor-
dinates of the bending stations, and the type of the divid-
ed tools to be arranged on each bending station and the
data of the number, length, coordinate and the forward
or rear face mount of the tool of each bending station
computed by the computation means 407 will be stored
in the 3rd memory means 417.
[0149] The table 417a in Fig. 38 shows stored contents
of the bending station data stored in the 3rd memory
means 417. That is, in the memory means 417, as the
bending station data, the tool type P1, P2, P3, the station
length W1, W2, W3 and the station coordinates a1, a2,

a3 are stored for each station number 1, 2, 3.
[0150] The second computation means 409 computes,
based on the data from the 3rd memory means 417, the
arrangement of each divided tool on each bending sta-
tion.
[0151] Fig.46 shows the arrangement of divided tools
on the bending stations s1, s2, s3 computed by the sec-
ond computation means 419. Here the sizes of each di-
vided tool are for long size (standard size) 100mm, for
short tools 15mm or 20mm or 25mm or 30mm.
[0152] In determining the arrangement of divided tools
on each station s1, s2, and s3, long divided tools are
selected preferentially as shown in Fig.46. That is, the
station lengths W1-W3 are divided by the length of the
long tools and a number of long divided tools equal to
the quotient are selected first and the remaining length
is filled up with short tools. Also, when a combination of
tool lengths that matches the station length W1-W3 does
not exist according to this method, the number of the long
tools may be reduced by one and the remaining length
is filled up by a combination of short tools.
[0153] The divided tools may be mounted on the bend-
ing station quickly this way.
[0154] Also, in determining the arrangement of divided
tools on the each station, as shown in Fig. 46, the second
computation means 409 determines if possible, the ar-
rangement where long tools P1, P2, P3 are arranged on
both edges of each station s1, s2, s3 and the short tools
p1, p2, p3 arranged in between the long tools P1, P2, P3.
[0155] By this way, creation of scratches on the bent
part may be prevented.
[0156] When only one long tool 1s used on one station,
short tools are arranged on the sides of the long tools.
[0157] Also, the second computation means 409, with
reference to the data of the first memory means 403,
checks whether the divided tool arrangement (for in-
stance as shown in Fig. 46) determined on basis of the
data of the 3rd memory means 417 may be realized by
usable or available tools (existing in the factory and the
like) . The usable tools include divided tools already
present on the bending station, and divided tools housed
in the first housing section 65, and divided tools housed
in the second housing section 123, and tools housed in
the tool magazine outside the bending press 1.
[0158] The second computation means 409 will rear-
range the tool arrangement if, after the arrangement of
divided tools has been determined, divided tools deter-
mined do not exist in the usable tools or when there is
shortage of the divided tools. For instance, if there is
shortage of long tools, the shortage will be complement-
ed by short tools.
[0159] The second computation means 409 also in-
vestigates whether by changing the bending order com-
puted by the bending order computation means 413, the
number of the bending stations or the length of the bend-
ing station may be changed so as to create an arrange-
ment of the bending station for manufacturing the bent
products using the usable divided tools.
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[0160] The second computation means 409 will send
out an alarm signal if a divided tool arrangement using
usable tools cannot be determined.
[0161] The arrangement of each divided tool on each
bending 15 station computed by the second computation
means 409 will be stored in the 4th memory means 419
(refer Fig. 38).
[0162] Table 419a of Fig.38 shows the arrangement
data of each divided tool on each bending station stored
in the 4th memory means 419. That is, in the memory
means 419, for each tool identification number 1-5, re-
spectively, tool type P1 or p1 and lengths 100, 30 and
positions x1-x5 and the like are stored. Here the positions
x1-x5 of the each tool indicate the distance between the
machine center O and the left sides of each tools. The
table 419a shows the arrangement data of tools arranged
on station s1 of Fig.46 but arrangement data of tools ar-
ranged on other stations are similar.
[0163] The NC control means 411 controls, on basis
of the data stored in the first memory means 403 of di-
vided tools stored in the tool housing device 65, 123 and
on basis of data stored in the 4th memory means 419
which shows arrangement of the divided tools, the tool
exchange device 61, 143 to transfer each divided tool
from the housed position of the housing device 65, 123
to the determined arrangement positions on the bending
station.
[0164] Fig.47 is a flow chart which shows the method
of mounting the divided tool onto the bending station of
the bending press, based on the CAD data shown in Fig.
41, in the bending press system provided with the support
management device 401.
[0165] As shown in Fig. 4%, in step S401, the housed
position of each divided tool housed in the tool housing
device 65, 123 including the first housing section 65 and
the second housing section 123 and the divided tools
presently mounted on the bending station and divided
tools housed in the tool magazine outside the bending
press 1 will be stored in the first memory means 403.
[0166] In step S403, data on the bending line length of
the bent section and the flange length and the bending
angle or the bending direction and the like of the bent
product are retrieved from the CAD data on bent products
stored in the second memory means 405. Here the bend-
ing direction data is a data that shows whether the bend-
ing part is bent upwards conically or downwards like a
trough.
[0167] In step S405, the bending order of the bent part
b1-b5 is determined based on data of the bending line
length and flange length, bending angle and the bending
direction and the like (see Fig.41). In the product shown
in Fig. 41, the bending part will be, for example, bent in
the order b1, b2, b3, b4, and b5.
[0168] In step S406, based on the bending line length
and flange length, bending angle, bending direction and
bending order and the like, the number and coordinates
of the bending stations to be provided on the bending
press and the tool type (that is the cross section shape)

of the divided tools to be provided on the bending station,
and the length of each bending stations and the forward
or rearward facing of the tools to be mounted on each
bending station, is determined.
[0169] As already mentioned. Fig. 42 shows the
number and length of the bending station determined in
step S406, Fig.43 (a), (b) show an example of the tool
types of the divided tools arranged on the bending station.
Fig. 44 shows the coordinates a1, O, a3 of the bending
stations and Fig. 45 (a), (b) show the divided tools ar-
ranged on each station facing forward and rearward. In
Fig.45, the left side is the front side (that is forward) of
the machine where the work W is inserted.
[0170] Also in the step 8406, the coordinates a1, O, a3
(Fig.44) of the stations s1, s2, and s3 are determined so
that the tools and works on each station do not interfere
with each other during processing. This will prevent in-
terference between the works and the tools on each sta-
tion.
[0171] In step S407, based on the determined results
of the step S406 (that is data on the tool type of the divided
tools to be arranged on the bending station and the length
of the bending station) provisional determination of a de-
tailed arrangement of the divided tools on each bending
stations s1-s3 will be made.
[0172] Fig.46 shows the arrangement of the divided
tools P1, p1, P2, p2, P3, p3 on each station s1, s2, s3
determined in step S407. As shown in Fig.46, the deter-
mination of the detailed arrangement of the divided tools
is made so that as many as possible long divided tools
P1, P2, P3 are used. Thus, for example on station s2,
three long divided tools P2 are used and on station s3,
four long divided tools P3 are used. This will allow speedy
set up or exchange of divided tools on each station.
[0173] Also as shown in Fig.46, on each station s1, s2,
s3, long divided tools P1, P2. P3 are arranged on both
sides of each station and short divided tools p1, p2, p3
are arranged in between the long divided tools P1, P2,
P3. This will prevent creation of small scratches on the
bent part.
[0174] Next in step S409, it is confirmed whether the
divided tools allocated to each bending station are in-
cluded in the usable tools (that is tools already mounted
on the bending stations or tools housed in the first hous-
ing section or the second housing section or tools housed
in the tool magazine).
[0175] Then if all the allocated divided tools are includ-
ed in the usable tools, procedure to step S411 is made
to execute the transfer and the mounting of the divided
tools to each bending station as will be described below.
[0176] In step S409, if there are unusable tools present
among the divided tools determined to be arranged, the
procedure proceed to step S413, where examination will
be made whether the problem may be dealt with by
changing the combination of long divided tools and short
divided tools on each station. For instance, although in
the step S407, it was determined to use long tools as
much as possible on each station, if the number of long
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tools determined to be arranged is smaller than the
number of usable long tools, for instance one of the long
tools may be replaced by a plural number of short tools.
[0177] In step S413, for example when it is judged that
the divided tools determined to be arranged by replacing
one of the long divided tools with a designated number
of short divided tools are all included in the usable divided
tools, the final tool arrangement will be determined by
the replacement in step S414, and the procedure will
proceed to step S411.
[0178] In case it is judged in step S413 that arrange-
ment of divided tools on each station by use of usable
tools cannot be made, the procedure will proceed to step
S415 where it is judged whether all the order of bending
has been examined. If it is judged that all the order of
bending has been examined in this step, it will be judged
that the bending process of the bending product (Fig. 41)
may not be made by use of usable tools, and the tool,
arrangement determination process will be suspended.
[0179] In step S415, in case it is judged that all the
order of bending has not been examined, process will
proceed to step S417 and the bending order will be
changed. And the process will be returned to step S406
and the processes of steps 407, S409, S413 and the like
will be repeated.
[0180] The operation of the steps S407, S409, S413,
S415, S417 will all be made by the second computation
means 409.
[0181] In step S411, on basis of the arrangement data
of the divided tools determined in the step 407 or step
S414, each divided tool will be moved from each housing
device or magazine or existing bending station to the
designated arrangement position by the tool exchange
device 61, 143.
[0182] In doing so, the tools housed in the tool maga-
zine (not shown in the figure) outside of the bending press
1 will be inserted in the second housing section 123 be-
forehand.
[0183] Also a plurality of divided tools housed in the
second housing section 123 will be moved from the sec-
ond housing section to the first housing section 65 simul-
taneously by being supported by the tool support 129.
[0184] Fig. 48 shows the method of moving the divided
tools that are housed in or mounted on the first housing
section (or the standby station) 65 to the bending stations
s1. s2.
[0185] Fig. 48(a) shows the state where divided tools
do not exist on the bending station and in the first housing
section 65.
[0186] In Fig. 48(b), a group of long divided tools P1
is mounted in the first housing section 65 by the tool sup-
port 129.
[0187] In Fig. 48(c), two divided tools P1 on the right-
hand side of the long divided tools P1 are moved by the
tool exchange device to the position of station s1.
[0188] In Fig. 48(d), in course of the return of the tool
exchange device 61, which moved the divided tool P1 to
the station s1, from the station position s1 to the first

housing section 65, the tool P1 on the left side of the
station s1 is moved slightly to the left and forms a space
sp between two divided tools P1 on the station s1.
[0189] In Fig. 48(e), a group of short divided tools p1
that are the same type as the long tool P1 but shorter are
mounted in the first housing section 65.
[0190] In Fig.48(f), of a plurality of short tools p1 mount-
ed in the first housing section 65, for example two of the
tools on the right end are inserted into the gap sp on the
station 51 by the exchange device 61.
[0191] In Fig. 48(g), among a group of long divided
tools P2 that compose station s2 mounted in the first
housing section 65, three long divided tools P2 are moved
to the position of station s2 by the exchange device 61.
[0192] In Fig. 48(h), when the exchange device 61 re-
turns from the station s2 to the first housing section 65,
it moves two of the station s2 tools P2 on the left side
slightly to the left and makes a gap sp2.
[0193] In Fig.48(i), short tools p2 with the same cross
sectional shape but shorter than the tool P2 are mounted
in the first housing section 65 and one of them is inserted
into the gap sp on the first station S2 by the exchange
device 61 from the first housing section 65.
[0194] The moving and mounting of each divided tool
from each housing section or magazine or existing bend-
ing stations to the prescribed arrangement positions are
completed as described above.
[0195] Fig.49 shows a method for preparing a produc-
tion schedule when a plurality of bent products is pro-
duced by the bending press system.
[0196] In general this schedule method for manufac-
turing a plurality of bent products in a bending press sys-
tem provided with,
a bending press having at least one bending station for
mounting a plurality of divided tools and,
a tool housing device (123, 129) to house divided tools
for the bending press and,
a tool exchange device (61, 143) to move the divided tool
between the tool housing device and the bending station
and to mount the divided tools on the bending station,
includes,
a step to store in the first memory means each tool on
the bending station and housed in the housing device
and housed in the tool magazine outside the bending
press,
a step to determine the tool types (cross section shape)
of the divided tool to be mounted on the bending station
and the length of the bending station on basis of the bend-
ing line length, flange length, bending angle of the bent
section on the bent product, and
a step to prepare the production order data in order to
produce products which use tools mounted on the bend-
ing station or tools housed in the tool housing device
before producing products which use tools housed in the
tool magazine provided outside of the bending press, and
in preparing the production order, to group products
which use the same tool combinations and prepare the
production order so that bent products of the same prod-
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uct group may be processed continuously.
[0197] In more detail, as shown in Fig. 49 (a), first of
all, for each product number 425, the type of the divided
tool to be mounted on each station and the number of
stations thereof and the like are determined. The deter-
mination of the tool type and the number of stations and
the like will be executed for instance by steps S401-S417
shown in Fig.47.
[0198] In example of Fig. 49(a), the number of bending
stations to bend, for example, bent product 2 is three,
and bending tool type-E tool will be arranged on the first
station, type-D tool will be arranged on the second station
and type-C tool will be arranged on the third station.
[0199] On the other hand, the present positions of the
tools to be used in producing the bent products 1-20 are
stored in the first memory means as registered data. The
tools to be used in producing the bent products 1-20 are
therefore classified as shown in Fig. 49(b) according to
each arranged position or housed position. Thus, as
shown in Fig. 49(b), for instance type-A divided tools are
grouped as the station mounted tools 431, the types-A,
-B, -C divided tools are grouped as the station or housing
device tool group 433, and together with the types-A, -B,
-C, types-D, -E, -F divided tools are grouped as the us-
able registered tool group 435. Here the types-D, -E, -P
divided tools are divided tools housed in the tool maga-
zine (not shown in the figure) outside the press 1.
[0200] Next, as shown in Fig.49 (c), the bent products
1-20 to be worked on are classified in a plural number of
product groups according to the tool to be used. In more
detail, bent products that are processed by use of only
tool group 431 that are mounted on the bending station
are classified as the bent product group 451. Also bent
products that are processed by use of only tool group
433 housed in the bending station or the housing device
are classified as the bent product group 452. The bent
products belonging to the bent product group 452 will be
subdivided into groups 453, 455 according to the bending
tool used. Here bent products belonging to group 453
are bent products that at least use types -B and -C tools
and bent products belonging to group 455 are bent prod-
ucts that at least use type-C bending tools.
[0201] Bent products leftover after the classification
are products that use types -D, -E, -F tools that belong
to the tool magazine outside the bending press. These
products are classified as group 457 and 459 according
to each bending tool used.
[0202] And as shown in Fig. 49(c), the order of produc-
tion of the bent products 1-20 will be determined as fol-
lows. Firstly the bent product group 451 which use only
the tools already mounted on the bending station will be
produced, next bent product groups 453, 455 which use
bending tools housed in the housing device 65, 123 be-
sides the bending tools existing in the bending station
will be produced, after which bent products 457, 459
which include bent products which use divided tools
housed in the tool magazine outside the bending press
1 will be produced.

[0203] In short, the order of production is determined
so that in bending a plurality of products continuously,
the exchange man-hour of the divided tools will be min-
imized.
[0204] With the arrangement, a number of bent prod-
ucts may be produced swiftly.
[0205] Fig. 50 is an explanatory figure explaining the
4th embodiment of the invention.
[0206] As shown in Fig.50, this embodiment includes
a support, management device 323 that support, man-
ages the bending press system including the bending
press 1. This support, management device 323 is pro-
vided with CPU 325 as the central processor. In order to
input a variety of data into this CPU 325, an input device
such as a keyboard, and in order to display a variety of
data, an output device 329 such as a CRT are connected.
Also CAD information 331 prepared for CAD may be in-
putted by use of media such as floppy disc and the like
or on line.
[0207] Also, onto CPU 325, a memory 333 to store
data and the like inputted and a tool selection means 335
which selects, by a method which will be explained in
detail later, divided tools P, D to be used, and an inter-
ference detection means 337 which detects interference
between the selected tools P, D and the work W, are
connected. Also a tool movement means 339 that moves
divided tools P, D on the tool holders 9, 11 and a tool
exchange instruction 341 that operates the tool exchange
device 317, are connected.
[0208] Also from the tool housing section 311 where
the divided tools P, D to be exchanged by the tool ex-
change device 317 are housed, information as to what
kind of divided tools P, D are housed may be inputted.
[0209] Next, the tool mounting method on press brake
1, which forms the working station according to the length
of the work W to be worked, will be explained. With ref-
erence to Fig.51, on basis of the bending line of the un-
folded figure in CAD information 331, the tool selection
means 335 will select tools A, B that have lengths nec-
essary for bending. And as the work W to be processed
will be arranged and displayed simultaneously with the
arrangement of the selected tools on the output means
329 (hereafter II CRT screen"), judgment may be made
by the interference detector 337 or by eyesight of the
operator whether the work and the neighboring tool B
interfere or not.
[0210] In there is interference, the neighboring tool B
may be moved by observing the movement on the CRT
screen 329, and the moved position of the tools A, B may
be registered, as, for instance, how many mm from the
machine center in the memory 333. Or a neighboring tool
may be picked up on the CRT screen 329 and dragged
to the position to be moved and registered automatically.
Next, having determined the tool type (here "A", "B") and
the mounting position of the tools as described, which
divided tool housed in the press brake 1 should be used
to construct a tool length (one station) will be determined.
[0211] For example, referring to Fig. 52, on the lower
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edge of the upper table 5, long divided tools BPL (for
example about 20 pieces of 100mm long tools) are
mounted and onto the upper table 5, short divided tools
BPS (for example, 15mm, 20mm, 25mm, 30mm, 50mm
long tools) are mounted. To expedite description, expla-
nation will be made only for punch P but the same con-
ception may be applied to die D.
[0212] Short divided tools BPS are housed in the tool
housing section 311 and are mounted and demounted
to be exchanged on the tool attachment face of the upper
table 5, and the long divided tools BPL are mounted free
to move in the long direction of the tool holder 9 on the
upper table 5.
[0213] Thus when, for example, tools are to be ar-
ranged 415mm long for one station, the combination of
tools to arrange the designated length (here 415mm) is
determined on basis of the following flow in the tool se-
lection means 335 of the NC device 323 that determiners
the tool and prepares the layout.
[0214] Referring to Fig.53 and Fig.54, firstly the total
length (here for example 415mm) is divided by the length
of the long divided tool BPL (here 10 mm) and the quotient
is taken as the number of long divided tools BPL (step
S1). As 415 / 100 = 4, four long divided tools will be used.
[0215] Next the total length of the long divided tools
BPL will be subtracted from the total tool length to obtain
the total length of the short divided tools BPS. That is,
when four long divided tools are used, the remaining
length will be 415 - (4*100) = 15mm (step S2) .
[0216] It is then judged whether short divided tools BPS
which will compose the total length of the short divided
tools exist or not (step S3), and as in this case a short
divided tool 15mm long is in hand, one 15mm long short
divided tool will be used (step S4) and the tool to be used
will be selected and the tool layout will be prepared.
[0217] Thus, as shown in Fig. 54, to set up the total
length 415mm station on the left side of the upper table
5, 4 long divided tools BPL are left on the left side of the
upper table 5 and other long divided tools BPL are moved
to a non-interfering position by the tool movement means
339, and the 15mm long short divided tool BPS housed
in the rear side of the upper table is, for example, attached
to the long divided tool BPL attached to the tool holder 9
of the upper table 5.
[0218] Now, it is needless to say that the attachment
position of the short divided tool BPS is not limited to the
right side of the long divided tool BPL as shown in the
figure and that it will be attached according to the tool
layout (for example so and so mm to the left side of the
machine center CL). On the other hand, when the total
length of the tools is 405mm, four long divided tools BPL
may be used as in the previous case but as the remaining
length will be 5mm, there are no corresponding short
divided tools BLS, so that in step S3 it will be judged that
there are no combination of short divided tools BPS.
[0219] The number of long divided tools BPL will thus
be decreased by one (step S5) and changed to three and
as the total length of the short divided tools BPS obtained

(step S6) will become 405mm- (3*100) = 105mm, a com-
bination of short divided tools BPS arranged over this
length 105mm will be determined (step S7). In the present
case, as 50mm+30mm+25mm=105mm, one 50mm
long, one 30mm long and one 25mm long short divided
tools BPS may be used.
[0220] By this result, a plurality of types of divided tools
P, D may be combined automatically and tool station with
desired tool lengths may be exchanged and mounted
automatically. Also, as the installation position may be
set arbitrary, operation efficiency may be improved.
[0221] As explained, by the divided tool exchange
method on the press brake, the total length of the tool
station may be determined by the bending length in the
product figure information, and the divided tools may be
selected by combining the divided tools mounted on the
tool holder and the divided tools housed in the tool hous-
ing section so that the combined length is equal to the
total length, and by displaying the selected tool station
on a screen display, divided tools which interfere with the
work may be moved to a non-interfering position by the
screen display, and as the selected divided tools will be
mounted by the tool exchange device, a tool station with
a desired length may be composed automatically by use
of a plurality of types of divided tools.
[0222] Also, in the divided tool exchange device on the
press brake, the total length of the tool station will be
determined from the bending length in the product figure
information, and the tool selection means will select di-
vided tools so that the combination of the divided tools
mounted on the tool holder and the divided tools housed
in the tool housing section, will be equal to the total length,
and by displaying the selected tool station on a screen,
the interference detection means will detect from the dis-
played screen, divided tools which interfere with the work,
and as the selected divided tools will be mounted on the
tool holder by the tool exchange device after the detected
interfering divided tools are moved to a non-interfering
position by the tool transfer means, a tool station with the
desired length using a plurality of tool types may be or-
ganized and mounted automatically.
[0223] Also, in the divided metal exchange device of
the press brake, the tool selection means will first divide
the total length of the tool station, determined on the basis
of the figure information, by the length of the longest di-
vided tool and the quotient will be taken as the number
of the longest divided tools. Next as the divided tools will
be determined so that divided tools housed in the tool
housing section will be arranged on the remaining length
comprising the total length of the tool station, a tool station
with the desired length may be arranged automatically
by use of a plurality of divided tool types.
[0224] Also, in the divided tool exchange device, the
tool selection means will first obtain the number of the
longest divided tool by dividing the total length of the tool
station determined on basis of the figure information, but
if divided tools housed in the tool housing station may
not be composed on the remaining length which com-
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prises the total length of the tool station, the number of
longest divided tools will be decreased by 1 and divided
tools will be selected so that the remaining length com-
prising the total length of the tool station may be arranged
by divided tools housed in the tool housing section, there-
by a tool station with the desired length using a plurality
of divided tools types may be composed automatically.

Claims

1. A bending press system provided with a bending
press (1) with at least one bending station to mount
a plurality of divided tools (P, D) and;
a tool housing device (65, 123) to house divided tools
used in the bending press (1) and;
a tool exchange device (61, 143) that moves the di-
vided tools between the tool housing device and the
bending station and mounts the divided tools on the
bending station, comprising:

a first memory means (403) that stores the hous-
ing positions of each divided tool housed in the
housing device and;
a second memory means (405) that stores the
bending line length, flange length and the bend-
ing angle of the bent product;
a first computing means (407) to calculate the
tool (cross section shape) type to be mounted
on the bending station and the length of the
bending station based on the bending line
length, flange length, bending angle;
a second computing means (409) to calculate
the arrangement of each divided tool on the
bending station based on the tool type and
length on the bending station; and
an NC control means (411) that controls the tool
exchange device so that each divided tool is
moved from the housing position of the housing
device to the arranged position,

characterized in that in determining the arrange-
ment of divided tools, the second computing means
(409) gives priority to long divided tools.

2. A system according to claim 1, characterized in that
in computing the arrangement of divided tools on
each station, computation is made so that the long
divided tools are arranged on both ends and the short
divided tools arranged in between.

3. A system according to claim 1, characterized in that
in the arrangement of the divided tools, reference is
made to tool database that shows the divided tools
housed in the tool housing device.

4. A system according to claim 3, characterized in that
the second computing means (409), after tentatively

determining the divided tool arrangement, will check
the data on tools housed in the tool housing device
and will revise the tool arrangement if the divided
tools are lacking.

5. A system according to claim 4, characterized in that
in case long divided tools are lacking, the second
computing means (409) will supplement the lack by
short divided tools.

6. A system according to claim 1, characterized in that
the tool housing device includes a first housing sec-
tion (65) located on the extension of the bending axis
of the bending station and a second housing section
(123) provided with tool support parts (129) for sup-
porting a plurality of divided tools having the same
cross-sectional shape type, and wherein the control
device controls to house the divided tools of each
same type in the second housing section (123), and
subdivide the tools in the first housing section (65)
located at the tool insertion position to the bending
station, and insert a designated number of designat-
ed divided tools all together into the bending station.

7. A system according to claim 1, characterized in that
the tool exchange device (61, 143, 317) has a first
tool exchange means to move freely each divided
tool between the first housing section and the bend-
ing station, and a second tool exchange means to
move freely a plurality of divided tools of the same
cross-sectional shape type between the first housing
section and the second housing section.

8. The system according to claim 1, characterized in
that in the first memory means (403), the mount po-
sition of the divided tools (P, D) mounted on the bend-
ing station, the housing position of the divided tools
housed in the tool magazine outside the bending
press may also be stored.

9. The system according to claim 1, characterized in
that the first computation means (407) will determine
on basis of the bending line length, flange length,
bending angle, at least either the number or the co-
ordinate of the bending station.

10. The system according to claim 1, characterized in
that it further comprises a means to determine the
order of bending the bent product, based on the
bending line length, flange length and bending angle
and in that the first computation means (407) will
determine, by taking the bending order into consid-
eration, the length of the bending station and tool
(cross-sectional shape) type of the divided tools to
be arranged on the bending station.

11. A method for mounting divided tools onto a bending
station in a bending press system having a bending
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press (1) provided with at least one bending station
to mount a plurality of divided tools (P, D) and;
tool housing devices (123, 129) that house the divid-
ed tools used in the bending press and;
a tool exchange device (61, 143, 317) that moves
the divided tools between the tool housing device
(123, 129) and the bending station and mounts the
divided tools on the bending station, comprising:

a step to store the housed position of each di-
vided tool housed in the housing device;
a step to determine, on basis of the length of the
bending line and the length of flange and the
bending angle of the bending part of the bent
product, the tool (cross-sectional shape) type of
the divided tool to be arranged on the bending
station and the length of the bending station;
a step to determine the arrangement of each
divided tool on basis of the tool type to be ar-
ranged on the bending station and the length of
the bending station; and
a step to move each divided tool from the housed
position in the housing device to the determined
arrangement position,

characterized in that priority is given to long divided
tools in determining the arrangement of divided tools
on the bending station.

12. The method according to claim 11, characterized
in that the divided tools on each station are arranged
so that long divided tools are arranged on both ends
and the short divided metals are arranged in between
the long divided tools.

13. The method according to claim 11, characterized
in that when determining the arrangement of said
divided tools, reference is made to the tool database
which shows divided tools housed in the tool housing
device.

14. The method according to claim 13, characterized
in that after determining provisionally the arrange-
ment of divided tools, the data of tools housed in the
tool housing device is checked and if there is short-
age of divided tools, the tool arrangement will be
rearranged.

15. The method according to claim 14, characterized
in that if there is shortage in the number of long tools,
the shortage will be supplemented by short divided
tools.

16. The method according to claim 11, characterized
in that the tool housing device has a first housing
section (65) located on the extension of the bending
axis of the bending station and a second housing
section (123) which is provided with support member

(129) that supports a plurality of divided tools of the
same cross-sectional shape type, and the step of
moving includes step of housing tools of the same
type in the second housing section, and subdividing
the tools in the first housing section located at the
tool insertion position of the bending station and in-
serting a designated number of designated divided
tools into the bending press altogether.

17. The method according to claim 11, characterized
in that the tool exchange device (61, 143, 317) has
a first tool exchange means that moves each divided
tool freely between the first housing section and the
bending station, and a second tool exchange means
that moves a plurality of divided tools of the same
cross-sectional shape type freely between the first
housing section and the second housing section.

18. The method according to claim 11, characterized
in that in the memorizing step, the mounting position
of divided tools mounted on the bending station and
the housing position of the divided tools housed in
the tool magazine provided outside the bending
press will also be stored.

19. The method according to claim 11, characterized
in that at least either the number or the coordinate
of the bending station may be determined on basis
of the bending line length, flange length and the
bending angle.

20. The method according to claim 11, characterized
in that the order of bending of the bent product is
determined on basis of the bending line length,
flange length and the bending angle, and the length
of each bending station and the tool (cross section
shape) of the divided tools to be arranged on the
bending station may be determined.

21. A method for manufacturing a plurality of bent prod-
ucts in the bending press system according to claim
1 characterized by comprising:

a step to determine the tool (cross section
shape) type of the divided tools to be arranged
on the bending station and the length of the sta-
tion on basis of the bending line length of the
bent part, flange length and bending angle of
the bent product;
a step to prepare data of an order of production
in order to manufacture bent products that use
tools mounted on the bending stations or tools
housed in the tool housing devices before man-
ufacturing bent products that use tools housed
in the tool magazine provided outside the bend-
ing press,
characterized in that in preparing the order of
production data, products that use identical
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combination of tools are grouped, and the order
of production data is prepared so that bent prod-
ucts of the same product group may be proc-
essed successively.

22. A method according to claim 21, characterized in
that it further comprises a step to determine the ar-
rangement of each divided tool on the bending sta-
tion, based on the tool type of the divided tools ar-
ranged on the bending station and a length of the
bending station.

Patentansprüche

1. Biegepressensystem, das mit einer Biegepresse (1)
mit zumindest einer Biegestation zur Montage meh-
rerer geteilter Werkzeuge (P, D) versehen ist, und
einer Werkzeuggehäusevorrichtung (65, 123) zur
Aufnahme geteilter Werkzeuge, die in der Biege-
presse (1) verwendet werden, und
einer Werkzeugaustauschvorrichtung (61, 143), die
die geteilten Werkzeuge zwischen der Werkzeugge-
häusevorrichtung und der Biegestation bewegt und
die geteilten Werkzeuge an der Biegestation mon-
tiert, umfassend:

ein erstes Speichermittel (403), das die Gehäu-
sepositionen jedes geteilten Werkzeuges spei-
chert, das in der Gehäusevorrichtung aufge-
nommen ist, und
ein zweites Speichermittel (405), das die Biege-
linienlänge, Flanschlänge und den Biegewinkel
des gebogenen Produkts speichert,
ein erstes Rechnermittel (407) zum Berechnen
der Werkzeugart (Querschnittsform), die an der
Biegestation montiert werden soll, und der Län-
ge der Biegestation anhand der Biegelinienlän-
ge, Flanschlänge und des Biegewinkels,
ein zweites Rechnermittel (409) zum Berechnen
der Anordnung jedes geteilten Werkzeuges an
der Biegestation anhand der Werkzeugart und
Länge der Biegestation, und
ein NC-Steuermittel (411), das die Werk-
zeugaustauschvorrichtung steuert, so dass je-
des geteilte Werkzeug aus der Gehäuseposition
der Gehäusevorrichtung zur angeordneten Po-
sition bewegt wird,

dadurch gekennzeichnet, dass bei der Bestim-
mung der Anordnung von geteilten Werkzeugen das
zweite Rechnermittel (409) langen geteilten Werk-
zeugen Priorität gibt.

2. System nach Anspruch 1, dadurch gekennzeich-
net, dass beim Berechnen der Anordnung von ge-
teilten Werkzeugen an jeder Station eine Berech-
nung durchgeführt wird, so dass die langen geteilten

Werkzeuge an beiden Enden angeordnet sind und
die kurzen geteilten Werkzeuge dazwischen ange-
ordnet sind.

3. System nach Anspruch 1, dadurch gekennzeich-
net, dass bei der Anordnung der geteilten Werkzeu-
ge auf eine Werkzeugdatenbank Bezug genommen
wird, die die geteilten Werkzeuge zeigt, die in der
Werkzeuggehäusevorrichtung aufgenommen sind.

4. System nach Anspruch 3, dadurch gekennzeich-
net, dass das zweite Rechnermittel (409) nach einer
provisorischen Bestimmung der geteilten Werkzeu-
ganordnung die Daten zu Werkzeugen prüft, die in
der Werkzeuggehäusevorrichtung aufgenommen
sind, und die Werkzeuganordnung korrigiert, wenn
die geteilten Werkzeuge fehlen.

5. System nach Anspruch 4, dadurch gekennzeich-
net, dass, falls lange geteilte Werkzeuge fehlen, das
zweite Rechnermittel (409) den Mangel durch kurze
geteilte Werkzeuge ausgleicht.

6. System nach Anspruch 1, dadurch gekennzeich-
net, dass die Werkzeuggehäusevorrichtung einen
ersten Gehäuseabschnitt (65) enthält, der sich auf
der Verlängerung der Biegeachse der Biegestation
befindet, und einen zweiten Gehäuseabschnitt
(123), der mit Werkzeughalterungsteilen (129) ver-
sehen ist, um mehrere geteilte Werkzeuge dersel-
ben Querschnittsform zu halten, und wobei die Steu-
ervorrichtung die Aufnahme der geteilten Werkzeu-
ge derselben Art im zweiten Gehäuseabschnitt (123)
und die Unterteilung der Werkzeuge im ersten Ge-
häuseabschnitt (65), die sich an der Werkzeugein-
setzposition zur Biegestation befinden, und das ge-
meinsame Einsetzen einer angegebenen Anzahl
von angegebenen geteilten Werkzeugen in die Bie-
gestation steuert.

7. System nach Anspruch 1, dadurch gekennzeich-
net, dass die Werkzeugaustauschvorrichtung (61,
143, 317) ein erstes Werkzeugaustauschmittel hat,
um jedes geteilte Werkzeug frei zwischen dem ers-
ten Gehäuseabschnitt und der Biegestation zu be-
wegen, und ein zweites Werkzeugaustauschmittel,
um mehrere geteilte Werkzeuge derselben Quer-
schnittsform frei zwischen dem ersten Gehäuseab-
schnitt und dem zweiten Gehäuseabschnitt zu be-
wegen.

8. System nach Anspruch 1, dadurch gekennzeich-
net, dass im ersten Speichermittel (403) die Monta-
geposition der geteilten Werkzeuge (P, D), die an
der Biegestation montiert sind, die Gehäuseposition
der geteilten Werkzeuge, die im Werkzeugmagazin
außerhalb der Biegepresse aufgenommen sind,
ebenso gespeichert werden können.
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9. System nach Anspruch 1, dadurch gekennzeich-
net, dass das erste Rechnermittel (407) anhand der
Biegelinienlänge, Flanschlänge und des Biegewin-
kels zumindest entweder die Nummer oder die Ko-
ordinate der Biegestation bestimmt.

10. System nach Anspruch 1, dadurch gekennzeich-
net, dass es ferner ein Mittel zum Bestimmen des
Biegegrades des gebogenen Produkts anhand der
Biegelinienlänge, Flanschlänge und des Biegewin-
kels umfasst, und dass das erste Rechnermittel
(407) unter Berücksichtigung des Biegegrades die
Länge der Biegestation und Werkzeugart (Quer-
schnittsform) der geteilten Werkzeuge bestimmt, die
an der Biegestation angeordnet werden sollen.

11. Verfahren zum Montieren geteilter Werkzeuge an ei-
ner Biegestation in einem Biegepressensystem mit
einer Biegepresse (1), die mit zumindest einer Bie-
gestation zur Montage mehrerer geteilter Werkzeu-
ge (P, D) versehen ist, und
Werkzeuggehäusevorrichtungen (123, 129) zur Auf-
nahme geteilter Werkzeuge, die in der Biegepresse
verwendet werden, und
einer Werkzeugaustauschvorrichtung (61, 143,
317), die die geteilten Werkzeuge zwischen der
Werkzeuggehäusevorrichtung (123, 129) und der
Biegestation bewegt und die geteilten Werkzeuge
an der Biegestation montiert, umfassend:

einen Schritt zum Speichern der Gehäuseposi-
tionen jedes geteilten Werkzeuges, das in der
Gehäusevorrichtung aufgenommen ist,
einen Schritt zum Bestimmen, anhand der Bie-
gelinienlänge und der Flanschlänge und des
Biegewinkels des gebogenen Teils des gebo-
genen Produkts, der Werkzeugart (Quer-
schnittsform) des geteilten Werkzeuges, das an
der Biegestation angeordnet werden soll, und
der Länge der Biegestation,
einen Schritt zum Bestimmen der Anordnung je-
des geteilten Werkzeuges anhand der Werk-
zeugart, die an der Biegestation angeordnet
werden soll, und der Länge der Biegestation,
und
einen Schritt zum Bewegen jedes geteilten
Werkzeuges aus der Gehäuseposition in die
Gehäusevorrichtung in die vorbestimmte An-
ordnungsposition,

dadurch gekennzeichnet, dass langen geteilten
Werkzeugen bei der Bestimmung der Anordnung
von geteilten Werkzeugen an der Biegestation Pri-
orität gegeben wird.

12. Verfahren nach Anspruch 11, dadurch gekenn-
zeichnet, dass die geteilten Werkzeuge an jeder
Station so angeordnet sind, dass lange geteilte

Werkzeuge an beiden Enden angeordnet sind und
die kurzen geteilten Metalle zwischen den langen
geteilten Werkzeugen angeordnet sind.

13. Verfahren nach Anspruch 11, dadurch gekenn-
zeichnet, dass bei der Bestimmung der Anordnung
der geteilten Werkzeuge auf eine Werkzeugdaten-
bank Bezug genommen wird, die die geteilten Werk-
zeuge zeigt, die in der Werkzeuggehäusevorrich-
tung aufgenommen sind.

14. Verfahren nach Anspruch 13, dadurch gekenn-
zeichnet, dass nach einer provisorischen Bestim-
mung der Anordnung von geteilten Werkzeugen die
Daten von Werkzeugen, die in der Werkzeuggehäu-
sevorrichtung aufgenommen sind, geprüft werden
und falls ein Mangel an geteilten Werkzeugen be-
steht, die Werkzeuganordnung neugestaltet wird.

15. Verfahren nach Anspruch 14, dadurch gekenn-
zeichnet, dass, falls ein Mangel langen Werkzeu-
gen besteht, der Mangel durch kurze geteilte Werk-
zeuge ausgeglichen wird.

16. Verfahren nach Anspruch 11, dadurch gekenn-
zeichnet, dass die Werkzeuggehäusevorrichtung
einen ersten Gehäuseabschnitt (65) enthält, der sich
auf der Verlängerung der Biegeachse der Biegesta-
tion befindet, und einen zweiten Gehäuseabschnitt
(123), der mit einem Halterungselement (129) ver-
sehen ist, das mehrere geteilte Werkzeuge dersel-
ben Querschnittsform hält, und der Schritt zum Be-
wegen einen Schritt zum Aufnehmen von Werkzeu-
gen derselben Art im zweiten Gehäuseabschnitt und
Unterteilen der Werkzeuge im ersten Gehäuseab-
schnitt, die sich an der Werkzeugeinsetzposition zur
Biegestation befinden, und gemeinsamen Einsetzen
einer angegebenen Anzahl von angegebenen ge-
teilten Werkzeugen in die Biegestation enthält.

17. Verfahren nach Anspruch 11, dadurch gekenn-
zeichnet, dass die Werkzeugaustauschvorrichtung
(61, 143, 317) ein erstes Werkzeugaustauschmittel
hat, das jedes geteilte Werkzeug frei zwischen dem
ersten Gehäuseabschnitt und der Biegestation be-
wegt, und ein zweites Werkzeugaustauschmittel,
das mehrere geteilte Werkzeuge derselben Quer-
schnittsform frei zwischen dem ersten Gehäuseab-
schnitt und dem zweiten Gehäuseabschnitt bewegt.

18. Verfahren nach Anspruch 11, dadurch gekenn-
zeichnet, dass im Speicherungsschritt die Monta-
geposition der geteilten Werkzeuge, die an der Bie-
gestation montiert sind, und die Gehäuseposition
der geteilten Werkzeuge, die im Werkzeugmagazin
aufgenommen sind, das außerhalb der Biegepresse
vorgesehen ist, ebenso gespeichert werden.
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19. Verfahren nach Anspruch 11, dadurch gekenn-
zeichnet, dass zumindest entweder die Nummer
oder die Koordinate der Biegestation anhand der
Biegelinienlänge, Flanschlänge und des Biegewin-
kels bestimmt werden kann.

20. Verfahren nach Anspruch 11, dadurch gekenn-
zeichnet, dass der Biegegrad des gebogenen Pro-
dukts anhand der Biegelinienlänge, Flanschlänge
und des Biegewinkels bestimmt wird und die Länge
jeder Biegestation und das Werkzeug (die Quer-
schnittsform) der geteilten Werkzeuge, die an der
Biegestation angeordnet werden sollen, bestimmt
werden können.

21. Verfahren zur Herstellung mehrerer gebogener Pro-
dukte in dem Biegepressensystem nach Anspruch
1, dadurch gekennzeichnet, dass es umfasst:

einen Schritt zum Bestimmen der Werkzeugart
(Querschnittsform) der geteilten Werkzeuge,
die an der Biegestation angeordnet werden sol-
len, und der Länge der Biegestation anhand der
Biegelinienlänge des gebogenen Teils, der
Flanschlänge und des Biegewinkels des gebo-
genen Produkts,
einen Schritt zum Erstellen von Daten eines Pro-
duktionsauftrags zur Herstellung von geboge-
nen Produkten mit Werkzeugen, die an den Bie-
gestationen montiert sind, oder Werkzeugen,
die in den Werkzeuggehäusevorrichtungen auf-
genommen sind, bevor gebogene Produkte mit
Werkzeugen hergestellt werden, die in dem
Werkzeugmagazin aufgenommen sind, das au-
ßerhalb der Biegepresse vorgesehen ist,
dadurch gekennzeichnet, dass bei der Erstel-
lung der Daten des Produktionsauftrags Pro-
dukte, die identische Werkzeugkombinationen
verwenden, gruppiert werden, und die Daten
des Produktionsauftrags so erstellt werden,
dass gebogene Produkte derselben Produkt-
gruppe der Reihe nach verarbeitet werden kön-
nen.

22. Verfahren nach Anspruch 21, dadurch gekenn-
zeichnet, dass es ferner einen Schritt zum Bestim-
men der Anordnung jedes geteilten Werkzeuges an
der Biegestation anhand der Werkzeugart der ge-
teilten Werkzeuge, die an der Biegestation angeord-
net sind, und einer Länge der Biegestation umfasst.

Revendications

1. Système de presse plieuse pourvu d’une presse
plieuse (1) avec au moins une station de pliage pour
monter une pluralité d’outils divisés (P, D) et ;
un dispositif de logement d’outil (65, 123) destiné à

loger des outils divisés utilisés dans la presse plieuse
(1) et ;
un dispositif d’échange d’outil (61, 143) qui déplace
les outils divisés entre le dispositif de logement
d’outil et la station de pliage et monte les outils divi-
sés sur la station de pliage, comportant :

des premiers moyens de mémoire (403) qui
stockent les positions de logement de chaque
outil divisé logé dans le dispositif de logement
et ;
des deuxièmes moyens de mémoire (405) qui
stockent la longueur de ligne de pliage, la lon-
gueur de rebord et l’angle de pliage du produit
plié ;
des premiers moyens de calcul (407) destinés
à calculer le type (forme en coupe) d’outil devant
être monté sur la station de pliage et la longueur
de la station de pliage sur la base de la longueur
de la ligne de pliage, de longueur de rebord, de
l’angle de pliage ;
des deuxièmes moyens de calcul (409) destinés
à calculer l’agencement de chaque outil divisé
sur la station de pliage sur la base du type et de
la longueur d’outil sur la station de pliage ; et
des moyens de commande numérique (411) qui
commandent le dispositif d’échange d’outil de
telle sorte que chaque outil divisé est déplacé
depuis la position de logement du dispositif de
logement jusqu’à la position prévue,

caractérisé en ce que, dans la détermination de
l’agencement des outils divisés, les deuxièmes
moyens de calcul (409) donnent la priorité aux outils
divisés longs.

2. Système selon la revendication 1, caractérisé en
ce que, dans le calcul de l’agencement des outils
divisés sur chaque station, un calcul est fait de telle
sorte que les outils divisés longs sont disposés sur
les deux extrémités et les outils divisés courts sont
disposés entre.

3. Système selon la revendication 1, caractérisé en
ce que, dans l’agencement des outils divisés, réfé-
rence est faite à une base de données d’outil qui
représente les outils divisés logés dans le dispositif
de logement d’outil.

4. Système selon la revendication 3, caractérisé en
ce que les deuxièmes moyens de calcul (409), après
avoir tenté de déterminer l’agencement d’outil divisé,
vérifient les données sur des outils logés dans le
dispositif de logement d’outil et révisent l’agence-
ment d’outil si les outils divisés manquent.

5. Système selon la revendication 4, caractérisé en
ce que, dans un cas où les outils divisés longs man-
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quent, les deuxièmes moyens de calcul (409) com-
plètent le manque par des outils divisés courts.

6. Système selon la revendication 1, caractérisé en
ce que le dispositif de logement d’outil comprend
une première section de logement (65) qui se trouve
sur l’extension de l’axe de pliage de la station de
pliage et une deuxième section de logement (123)
pourvue de parties de support d’outil (129) destinées
à supporter une pluralité d’outils divisés ayant le mê-
me type de forme en coupe, et dans lequel le dispo-
sitif de commande réalise une commande afin de
loger les outils divisés de chaque même type dans
la deuxième section de logement (123), et de sub-
diviser les outils dans la première section de loge-
ment (65) qui se trouve dans la position d’insertion
d’outil à la station de pliage, et d’insérer un nombre
indiqué d’outils divisés indiqués tous ensemble dans
la station de pliage.

7. Système selon la revendication 1, caractérisé en
ce que le dispositif d’échange d’outil (61, 143, 317)
a des premiers moyens d’échange d’outil afin de dé-
placer librement chaque outil divisé entre la première
section de logement et la station de pliage, et des
deuxièmes moyens d’échange d’outil afin de dépla-
cer librement une pluralité d’outils divisés du même
type de forme en coupe entre la première section de
logement et la deuxième section de logement.

8. Système selon la revendication 1, caractérisé en
ce que, dans les premiers moyens de mémoire
(403), la position de montage des outils divisés (P,
D) montés sur la station de pliage, la position de
logement des outils divisés logés dans le magasin
d’outil à l’extérieur de la presse plieuse peut égale-
ment être stockée.

9. Système selon la revendication 1, caractérisé en
ce que les premiers moyens de calcul (407) déter-
minent sur la base de la longueur de la ligne de plia-
ge, de la longueur de rebord, de l’angle de pliage,
au moins le numéro ou les coordonnées de la station
de pliage.

10. Système selon la revendication 1, caractérisé en
ce qu’il comporte en outre des moyens destinés à
déterminer l’ordre de pliage du produit plié, sur la
base de la longueur de la ligne, de la longueur de
rebord et de l’angle de pliage de pliage et en ce que
les premiers moyens de calcul (407) déterminent,
en prenant en compte l’ordre de pliage, la longueur
de la station de pliage et le type (forme en coupe)
d’outil des outils divisés devant être disposés sur la
station de pliage.

11. Procédé de montage d’outils divisés sur une station
de pliage dans un système de presse plieuse ayant

une presse plieuse (1) pourvue d’au moins une sta-
tion de pliage pour monter une pluralité d’outils divi-
sés (P, D) et ;
des dispositifs de logement d’outil (123, 129) qui lo-
gent les outils divisés utilisés dans la presse plieuse
et ;
un dispositif d’échange d’outil (61, 143, 317) qui dé-
place les outils divisés entre le dispositif de logement
d’outil (123, 129) et la station de pliage et monte les
outils divisés sur la station de pliage, comportant :

une étape de stockage de la position logée de
chaque outil divisé logé dans le dispositif de
logement ;
une étape de détermination, sur la base de la
longueur de la ligne de pliage et de la longueur
de rebord et de l’angle de pliage de la partie de
pliage du produit plié, du type (forme en coupe)
d’outil de l’outil divisé devant être disposé sur la
station de pliage et de la longueur de la station
de pliage ;
une étape de détermination de l’agencement de
chaque outil divisé sur la base du type d’outil
devant être disposé sur la station de pliage et la
longueur de la station de pliage ; et
une étape de déplacement de chaque outil divi-
sé depuis la position logée dans le dispositif de
logement jusqu’à la position d’agencement dé-
terminée,

caractérisé en ce que la priorité est donnée à des
outils divisés longs lors de la détermination de
l’agencement des outils divisés sur la station de plia-
ge.

12. Procédé selon la revendication 11, caractérisé en
ce que les outils divisés sur chaque station sont dis-
posés de telle sorte que des outils divisés longs sont
disposés sur les deux extrémités et les métaux divi-
sés courts sont disposés entre les outils divisés
longs.

13. Procédé selon la revendication 11, caractérisé en
ce que, lors de la détermination de l’agencement
desdits outils divisés, référence est faite à la base
de données d’outil qui représente les outils divisés
logés dans le dispositif de logement d’outil.

14. Procédé selon la revendication 13, caractérisé en
ce que, après avoir déterminé provisoirement
l’agencement des outils divisés, les données des
outils logés dans le dispositif de logement d’outil sont
vérifiées, et s’il y a pénurie d’outils divisés, l’agen-
cement d’outil est réagencé.

15. Procédé selon la revendication 14, caractérisé en
ce que, s’il y a pénurie dans le nombre d’outils longs,
la pénurie est compensée par des outils divisés
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courts.

16. Procédé selon la revendication 11, caractérisé en
ce que le dispositif de logement d’outil a une pre-
mière section de logement (65) qui se trouve sur
l’extension de l’axe de pliage de la station de pliage
et une deuxième section de logement (123) qui est
pourvue d’un élément de support (129) qui supporte
une pluralité d’outils divisés du même type de forme
en coupe, et l’étape de déplacement comprend l’éta-
pe de logement des outils du même type dans la
deuxième section de logement, et de subdivision des
outils dans la première section de logement qui se
trouve dans la position d’insertion d’outil de la station
de pliage et d’insertion d’un nombre indiqué d’outils
divisés indiqués dans la presse plieuse tous ensem-
ble.

17. Procédé selon la revendication 11, caractérisé en
ce que le dispositif d’échange d’outil (61, 143, 317)
a des premiers moyens d’échange d’outil qui dépla-
cent librement chaque outil divisé entre la première
section de logement et la station de pliage, et des
deuxièmes moyens d’échange d’outil qui déplacent
librement une pluralité d’outils divisés du même type
de forme en coupe entre la première section de lo-
gement et la deuxième section de logement.

18. Procédé selon la revendication 11, caractérisé en
ce que, dans l’étape de mise en mémoire, la position
de montage des outils divisés montés sur la station
de pliage et la position de logement des outils divisés
logés dans le magasin d’outil prévu à l’extérieur de
la presse plieuse sont également stockées.

19. Procédé selon la revendication 11, caractérisé en
ce que au moins le numéro ou les coordonnée de
la station de pliage peut être déterminé sur la base
de la longueur de ligne de pliage, de la longueur de
rebord et de l’angle de pliage.

20. Procédé selon la revendication 11, caractérisé en
ce que l’ordre de pliage du produit plié est déterminé
sur la base de la longueur de la ligne de pliage, de
la longueur de rebord et de l’angle de pliage, et la
longueur de chaque station de pliage et de l’outil
(forme en coupe) des outils divisés devant être dis-
posé sur la station de pliage peut être déterminée.

21. Procédé de fabrication d’une pluralité de produits
pliés dans le système de presse plieuse selon la re-
vendication 1 caractérisé en ce qu’il comporte :

une étape de détermination du type (forme en
coupe) d’outil des outils divisés devant être dis-
posés sur la station de pliage et de la longueur
de la station sur la base de la longueur de la
ligne de pliage de la partie pliée, de la longueur

de rebord et de l’angle de pliage du produit plié ;
une étape de préparation des données d’un or-
dre de production afin de fabriquer des produits
pliés qui utilisent des outils montés sur les sta-
tions de pliage ou des outils logés dans les dis-
positifs de logement d’outil avant de fabriquer
des produits pliés qui utilisent des outils logés
dans le magasin d’outil prévu à l’extérieur la
presse plieuse,
caractérisé en ce que, dans la préparation de
des données d’ordre de production, des produits
qui utilisent une combinaison identique d’outils
sont groupés, et les données d’ordre de produc-
tion sont préparées de telle sorte que des pro-
duits pliés du même groupe de produits peuvent
être traités de manière successive.

22. Procédé selon la revendication 21, caractérisé en
ce qu’il comporte en outre une étape de détermina-
tion de l’agencement de chaque outil divisé sur la
station de pliage, sur la base du type d’outil des outils
divisés disposés sur la station de pliage et d’une lon-
gueur de la station de pliage.
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