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(57) Provided are a crowning method and a press
brake wherein, when crowning with a lower table is per-
formed, the crowning is performed while rotating eccen-
tric shafts using a force-increasing mechanism. In this
press brake crowning method a front plate 11 and a back
plate 13 are provided respectively at the front and back
of a lower table 5, which is supported by left and right
side frames 3L and 3R in a press brake 1, and crowning
is performed while rotating eccentric shafts 23, which are

provided in the lower table 5 with intervals therebetween
in the left-right directions. A force-increasing mechanism
41 is provided between each eccentric shaft 23 and an
actuator 31 for rotating each eccentric shaft 23, the output
of the actuator 31 is increased by the force-increasing
mechanism 41 and is transmitted to each eccentric shaft
23, and each eccentric shaft 23 is rotated, thereby per-
forming crowning.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a press brake
crowning method and a press brake, and in further detail,
relates to a crowning method and a press brake in which,
at a time of performing a crowning of a lower table by
rotating an eccentric shaft, the crowning is performed by
rotating said eccentric shaft with a force increased by a
force-increasing mechanism (servo mechanism).

BACKGROUND ART

[0002] As is well-known, the press brake is equipped
with C-shaped left and right side frames. On a lower front
side of the side frames, a lower table is provided. Then,
on an upper front side of the side frames, an upper table
facing with the lower table is provided to be freely mov-
able up or down. In the press brake of the above de-
scribed configuration, a plate shaped workpiece is
mounted and positioned on a lower mold installed on said
lower table. Then, by pressing said workpiece by an up-
per mold provided in the upper table, a bending process-
ing of the workpiece is carried out by a cooperation of
the upper and lower molds.
[0003] In carrying out the bending processing of the
workpiece as described above, both end sides in left and
right of the lower table are fixed to the left and right side
frames, and both end sides in left and right of the upper
table are supported to be freely movable up or down on
said side frames. Consequently, due to a reaction force
at a time of carrying out the bending processing of the
workpiece, the central portions of the upper and lower
tables have a tendency to be curved in directions for mu-
tually separating. Therefore, when the bending process-
ing of the workpiece is carried out, a bending angle in
vicinity of the central portion of the workpiece becomes
looser (larger) than bending angles in vicinity of the both
end portions in left and right, and the workpiece becomes
vessel shaped.
[0004] For this reason, at a time of carrying out the
bending processing of the workpiece, curving the central
portion of the lower table in an upper direction, in corre-
spondence to the curving of the upper table in the upper
direction, so as to maintain the curving of the upper and
lower tables to be parallel, i.e., the crowning, has been
performed. Curving the central portion of the lower table
in the upper direction will require a large force, so that a
hydraulic cylinder has been used as an actuator.
[0005] In the case of performing the crowning opera-
tion by suing the hydraulic cylinder as described above,
the hydraulic cylinder is prone to be of a large size, so
that a maintenance and management of an overall con-
figuration become cumbersome, and there is also a prob-
lem of a temperature rise of a hydraulic operating oil. For
this reason, performing the crowning by rotating an ec-
centric shaft has been proposed (see Patent Documents

1 and 2, for example).

PRIOR ART DOCUMENT

PATENT DOCUMENT

[0006]

Patent Document 1: Japanese Patent Application
publication No. 2000-343127

Patent Document 2: Japanese Patent Application
publication No. 2015-178131

[0007] A configuration described in said Patent Docu-
ments 1 and 2 is a configuration in which an output shaft
of a motor and an eccentric shaft are directly coupled via
a coupling. Consequently, a large size motor is used as
the motor, and there has been a desire for downsizing
the motor in order to realize an energy saving and a com-
pactness of the overall configuration.

SUMMARY OF THE INVENTION

[0008] The present invention has been made in view
of the problems as described above, and its object is to
provide a press brake crowning method and a press
brake capable of realizing a downsizing and a compact-
ness of an actuator, and capable of realizing an energy
saving.
[0009] According to one aspect of the present inven-
tion, there is provided a press brake crowning method
for a press brake equipped with a front plate and a back
plate on a front and a back of a lower table that is attached
to a lower side of left and right side frames in the press
brake, and equipped with an upper table provided with
an upper mold for carrying out a bending processing on
a plate shaped workpiece in cooperation with a lower
mold provided with this lower table, to be freely movable
up or down on an upper side of said left and right side
frames, which is the press brake crowning method in
which a force-increasing mechanism is provided be-
tween an actuator for rotating an eccentric shaft provided
with said lower table in order to perform a crowning of
said lower table and said eccentric shaft, an output of
said actuator is transmitted to said eccentric shaft with a
force increased by said force-increasing mechanism,
and the crowning is performed by rotating said eccentric
shaft.
[0010] According to another aspect of the present in-
vention, there is provided a press brake crowning method
for a press brake equipped with a front plate and a back
plate arranged on a front and a back of a lower table that
is supported by left and right side frames in the press
brake, in which a crowning is performed by rotating a
plurality of eccentric shafts provided with said lower table
with intervals in a left-right direction, which is the press
brake crowning method in which a force-increasing
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mechanism is provided between an actuator for rotating
said each eccentric shaft and said each eccentric shaft,
an output of said actuator is transmitted to said each ec-
centric shaft with a force increased by said force-increas-
ing mechanism, and the crowning is performed by rotat-
ing said each eccentric shaft.
[0011] Also, preferably, in said press brake crowning
method, said force-increasing mechanism is in a config-
uration equipped with each lever member integrally pro-
vided with said each eccentric shaft which is extended
in a direction intersecting with respect to left and right
shaft centers of each eccentric shaft, each link member
with a tip end portion pivotally connected to a tip end
portion of said each lever member, and an actuator for
pushing or pulling a pivotally connected base end portion
side of said each link member in a direction intersecting
with respect to a longitudinal direction of each link mem-
ber, and the crowning is performed by rotating each ec-
centric shaft synchronously in respective reverse direc-
tion when said each eccentric shaft provided with inter-
vals in left and right is rotated.
[0012] According to another aspect of the present in-
vention, there is provided a press brake crowning method
for a press brake equipped with a front plate and a back
plate arranged on a front and a back of a lower table that
is supported by left and right side frames in the press
brake, in which a crowning is performed by rotating each
eccentric shaft mechanism provided with said lower table
with intervals in a left-right direction, which is the press
brake crowning method in which a force-increasing
mechanism is respectively provided between a respec-
tive actuator for rotating said each eccentric shaft mech-
anism individually and said each eccentric shaft mecha-
nism, an output of said each actuator is transmitted to
said each eccentric shaft mechanism with a force in-
creased by said each force-increasing mechanism, and
the crowning is performed by rotating said each eccentric
shaft mechanism individually.
[0013] Also, preferably, in said press brake crowning
method, each eccentric shaft mechanism provided with
intervals in a left-right direction is in a configuration re-
spectively equipped with a pair of left and right eccentric
shafts to be freely rotatable, and the crowning is per-
formed by rotating each eccentric shaft synchronously in
respective reverse direction when a pair of left and right
eccentric shafts are rotated by said each force-increasing
mechanism.
[0014] According to another aspect of the present in-
vention, there is provided a press brake equipped with a
front plate and a back plate on a front and a back of a
lower table that is attached to a lower side of left and right
side frames in the press brake, and equipped with an
upper table provided with an upper mold for carrying out
a bending processing on a plate shaped workpiece in
cooperation with a lower mold provided with this lower
table, to be freely movable up or down on an upper side
of said left and right side frames, which is the press brake
in which an eccentric shaft for performing a crowning of

said lower table is provided to be freely rotatable on said
lower table, and a force-increasing mechanism for trans-
mitting an output of an actuator to said each eccentric
shaft with a force increased is provided between the ac-
tuator for rotating said eccentric shaft and said eccentric
shaft.
[0015] According to another aspect of the present in-
vention, there is provided a press brake equipped with a
front plate and a back plate on a front and a back of a
lower table that is attached to a lower side of left and right
side frames in the press brake, and equipped with an
upper table provided with an upper mold for carrying out
a bending processing on a plate shaped workpiece in
cooperation with a lower mold provided with this lower
table, to be freely movable up or down on an upper side
of said left and right side frames, which is the press brake
in which left and right eccentric shafts for performing a
crowning of said lower table are provided to be freely
rotatable on said lower table, and a force-increasing
mechanism for transmitting an output of an actuator to
said each eccentric shaft with a force increased is pro-
vided between the actuator for rotating said eccentric
shafts and said each eccentric shaft.
[0016] Also, preferably, in said press brake, said force-
increasing mechanism is in a configuration with each le-
ver member integrally provided with each eccentric shaft
which is provided to be extended in a direction intersect-
ing with respect to left and right shaft centers of each
eccentric shaft, and each link member with a tip end por-
tion pivotally connected to a tip end portion of said each
lever member, in which a pivotally connected base end
portion side of said each link member in a direction in-
tersecting with respect to a longitudinal direction of each
link member is pushed or pulled by said actuator.
[0017] Also, preferably, in said press brake, each ec-
centric shaft in left and right is in a configuration respec-
tively equipped with a plurality of eccentric shafts ar-
ranged in parallel in a left-right direction, and the plurality
of eccentric shafts provided to be arranged in parallel are
in a configuration for being rotated in an identical direction
synchronously.
[0018] According to another aspect of the present in-
vention, there is provided a press brake equipped with a
front plate and a back plate on a front and a back of a
lower table that is attached to a lower side of left and right
side frames in the press brake, and equipped with an
upper table provided with an upper mold for carrying out
a bending processing on a plate shaped workpiece in
cooperation with a lower mold provided with this lower
table, to be freely movable up or down on an upper side
of said left and right side frames, which is the press brake
in which left and right eccentric shaft mechanisms for
performing a crowning of said lower table are provided
to be freely rotatable on said lower table with intervals in
a left-right direction, and a force-increasing mechanism
for transmitting an output of each actuator to said each
eccentric shaft mechanism with a force increased is pro-
vided between said each actuator provided individually
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and said each eccentric shaft mechanism, so as to op-
erate said each eccentric shaft mechanism individually.
[0019] Also, preferably, in said press brake, said force-
increasing mechanism is configured with a toggle mech-
anism.
[0020] Also, preferably, in said press brake, said ec-
centric shaft is in a configuration equipped with a plurality
of eccentric shafts arranged in parallel in a left-right di-
rection, and said toggle mechanism is in a configuration
equipped with a tip end portion of each link member piv-
otally connected to a tip end portion of each lever member
that is integrally provided with each eccentric shaft pro-
vided to be arranged in parallel, in which a pivotally con-
nected base end side portion of said each link member
is pushed or pulled by said actuator.
[0021] Also, preferably, in said press brake, said actu-
ator is a servo motor, and a member to push or pull the
pivotally connected portion of said each link member is
a ball nut screwed to be freely reciprocating with a ball
screw to be rotated by said servo motor.
[0022] Also, preferably, in said press brake, said ball
screw is arranged within a plane parallel to a plate surface
of the lower table, and a rotational axis of the servo motor
is arranged within a plane parallel to a plate surface of
said lower table.
[0023] According to another aspect of the present in-
vention, there is provided a press brake equipped with a
front plate and a back plate on a front and a back of a
lower table that is attached to a lower side of left and right
side frames in the press brake, and equipped with an
upper table provided with an upper mold for carrying out
a bending processing on a plate shaped workpiece in
cooperation with a lower mold provided with this lower
table, to be freely movable up or down on an upper side
of said left and right side frames, which is the press brake
in which left and right eccentric shafts for performing a
crowning of said lower table are provided to be freely
rotatable on said lower table, both end sides of a freely
expansion operable connection member are provided to
be connected to free end sides in each force-increasing
link mechanism with a base end side connected to said
left and right eccentric shafts, and an actuator for per-
forming an expansion or contraction operation of said
connection member is provided at said connection mem-
ber.
[0024] Also, preferably, in said press brake, said con-
nection member is in a configuration equipped with ball
screw mechanisms at both end sides, and equipped with
actuators for operating the ball screw mechanisms on
both end sides individually.
[0025] Also, preferably, in said press brake, said force-
increasing link mechanism is equipped with a tip end por-
tion of each link member pivotally connected to a tip end
portion of a respective lever member with a base end
portion connected to each eccentric shaft provided ad-
jacently, one link member in said each link member is
provided to be longer than another link member, a base
end portion side of another link member is provided to

be pivotally connected at a middle position in said one
link member, and an end portion of said connection mem-
ber is connected to a base end portion side in said one
link member.
[0026] According to another aspect of the present in-
vention, there is provided a press brake equipped with a
front plate and a back plate on a front and a back of a
lower table that is attached to a lower side of left and right
side frames in the press brake, and equipped with an
upper table provided with an upper mold for carrying out
a bending processing on a plate shaped workpiece in
cooperation with a lower mold provided with this lower
table, to be freely movable up or down on an upper side
of said left and right side frames, which is the press brake
in which left and right eccentric shafts for performing a
crowning of said lower table are provided to be freely
rotatable on said lower table, a force-increasing mecha-
nism for transmitting an output of an actuator to said each
eccentric shaft with a force increased is provided be-
tween the actuator for rotating said each eccentric shaft
and said eccentric shaft, and a biasing means for assist-
ing an operation of said actuator when said eccentric
shaft is rotated by said actuator is provided.
[0027] According to another aspect of the present in-
vention, there is provided a press brake equipped with a
front plate and a back plate on a front and a back of a
lower table that is attached to a lower side of left and right
side frames in the press brake, and equipped with an
upper table provided with an upper mold for carrying out
a bending processing on a plate shaped workpiece in
cooperation with a lower mold provided with this lower
table, to be freely movable up or down on an upper side
of said left and right side frames, which is the press brake
in which left and right eccentric shafts for performing a
crowning of said lower table are provided to be freely
rotatable on said lower table, both end sides of a freely
expandable connection member are provided to be con-
nected to free end sides in each force-increasing link
mechanism with a base end side connected to said left
and right eccentric shafts, it is in a configuration equipped
with ball screw mechanisms at both end sides of this
connection member, actuators for operating the ball
screw mechanisms at the both end sides individually are
provided, and a biasing means for assisting an operation
of each actuator when said each force-increasing link
mechanism is operated by said each actuator is provided.
[0028] According to another aspect of the present in-
vention, there is provided a press brake equipped with a
front plate and a back plate on a front and a back of a
lower table that is attached to a lower side of left and right
side frames in the press brake, and equipped with an
upper table provided with an upper mold for carrying out
a bending processing on a plate shaped workpiece in
cooperation with a lower mold provided with this lower
table, to be freely movable up or down on an upper side
of said left and right side frames, which is the press brake
in which left and right eccentric shafts for performing a
crowning of said lower table are provided to be freely

5 6 



EP 3 427 854 A1

5

5

10

15

20

25

30

35

40

45

50

55

rotatable on said lower table, both end sides of a freely
expandable connection member are provided to be con-
nected to free end sides in each force-increasing link
mechanism with a base end side connected to said left
and right eccentric shafts, actuators for rotating ball
screw mechanisms provided at this connection member
are provided at said connection member, and a biasing
means for assisting operations of said actuators when
said each force-increasing link mechanism is operated
by said actuators via said connection member is provided
at each force-increasing link mechanism.
[0029] Also, preferably, in said press brake, said bias-
ing means is a compression spring.
[0030] According to the present invention, at a time of
performing the crowning of the press brake by rotating
the eccentric shaft, the force-increasing mechanism is
interposed between the actuator for rotating the eccentric
shaft and the eccentric shaft, and the output of the actu-
ator is transmitted with a force increased. Consequently,
it is possible to provide a press brake crowning method
and a press brake capable of realizing a downsizing and
a compactness of an actuator, and capable of realizing
an energy saving.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031]

Fig. 1 is a perspective view schematically showing
an overall configuration of a press brake according
to an embodiment of the present invention.
Fig. 2 is a perspective view of a configuration for
performing a crowning of a lower table, viewed from
a rear side (back side) of the lower table.
Fig. 3 is a perspective view of a part of an eccentric
shaft unit according the first embodiment, viewed
from a back side in cross section.
Fig. 4 is a diagram showing a configuration of a force-
increasing (servo) mechanism of the first embodi-
ment, for rotating the eccentric shaft provided in the
eccentric shaft unit.
Fig. 5 is a diagram showing a configuration of a force-
increasing (servo) mechanism of the second embod-
iment, for rotating the eccentric shaft provided in the
eccentric shaft unit.
Fig. 6 is a rear side (back side) perspective view of
the lower table, showing a configuration according
to the third embodiment.
Fig. 7 is a diagram showing the lower table according
to the third embodiment, where (a) is a plan view and
(b) is a rear side (back side) view.
Fig. 8 is a rear side perspective view showing a con-
figuration of the lower table according to the fourth
embodiment.
Fig. 9 is a diagram showing a configuration of the
lower table according to the fifth embodiment, where
(a) is a plan view and (b) is a rear side view.
Fig. 10 is a perspective view of a toggle mechanism

shown in Fig. 9.
Fig. 11 is a cross sectional plan view of a toggle
mechanism shown in Fig. 9.
Fig. 12 is a plan view of a toggle mechanism shown
in Fig. 9.
Fig. 13 is a rear side view showing a configuration
of a toggle mechanism portion.
Fig. 14 is a rear side perspective view showing a
configuration of the lower table according to the sixth
embodiment.
Fig. 15 is a rear side view showing a configuration
of a toggle mechanism shown in Fig. 14.
Fig. 16 is a rear side view showing an operation state
of a toggle mechanism shown in Fig. 14.
Fig. 17 is a rear side view showing an operation state
of a toggle mechanism shown in Fig. 14.
Fig. 18 is a rear side view showing a configuration
of the lower table according to the seventh embod-
iment.
Fig. 19 is a diagram showing a configuration of the
lower table according to the seventh embodiment,
where (a) is a plan view and (b) is a rear side view.
Fig. 20 is a rear side view showing an operation state
of a toggle mechanism.
Fig. 21 is a rear side view showing an operation state
of a toggle mechanism.

EMBODIMENTS FOR IMPLEMENTING THE INVEN-
TION

[0032] In the following, the press brake according to
embodiments of the present invention will be described
by using the drawings. An overall configuration of the
press brake is a well-known configuration, but an overall
configuration of the press brake will be described briefly
in order to facilitate the understanding.
[0033] Referring to Fig. 1, a press brake 1 according
to an embodiment of the present invention is equipped
with C-shaped left and right side frames 3L and 3R on
both sides in a left-right direction (X-axis direction). On
a lower front side of these side frames 3L and 3R, both
end sides in left and right of a plate shaped lower table
5 are supported. Then, on an upper front side of said side
frames 3L and 3R, both end sides in left and right of an
upper table 7 as a ram are supported to be freely movable
up or down. In order to move this upper table 7 up or
down, on an upper front side of said side frames 3L and
3R, ram lifting and lowering operation devices 9L and 9R
configured from a hydraulic cylinder, a ball screw mech-
anism and the like, for example, are installed.
[0034] In the above described configuration, a plate
shaped workpiece is mounted and positioned on a lower
mold (omitted to be shown in the figure) installed on the
lower table 5. Then, the workpiece is pressed by lowering
an upper mold (omitted to be shown in the figure) installed
on the upper table 7. In this way, when the workpiece is
pressed, the bending processing of the workpiece is car-
ried out by a cooperation of the upper and lower molds.
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[0035] As described above, when the bending
processing of the workpiece is carried out by the upper
and lower molds installed on the upper and lower tables
7 and 5, the central portions in the left-right direction of
the upper and lower tables 7 and 5 have a tendency to
be curved in directions for mutually separating due to a
reaction force. Therefore, in order to carry out the bending
processing of the workpiece, while maintaining the upper
and lower molds installed on the upper and lower tables
7 and 5 in a parallel state, a crowning for curving the
central portion in the left-right direction of the lower table
5 into a convex shape in an upper direction is performed.
[0036] More specifically, said lower table 5 is attached
to the lower front side of said side frames 3L and 3R via
bolts and the like (omitted to be shown in the figure).
Then, on a front and a back of said lower table 5, a front
plate 11 and a back plate 13 are provided. Said front
plate 11 and back plate 13 of the lower table 5 are inte-
grally provided via left and right pivots 15L and 15R that
are piercing through them respectively in a front-back
direction.
[0037] On left and right symmetric positions between
which a central position in the left-right direction (X-axis
direction) in said press brake 1 is present, nearly rectan-
gular shaped piercing holes 17L and 17R that are piercing
through said front plate 11, the lower table 5 and the back
plate 13 in the front-back direction are formed. Within
these piercing holes 17L and 17R, eccentric shaft units
(eccentric shaft mechanisms) 19L and 19R for pushing
the lower table 15 in the upper direction with respect to
said front plate 11 and back plate 13 and curving the
central portion of the lower table 15 into a convex shape
in the upper direction are internally installed.
[0038] More specifically, said eccentric shaft units 19L
and 19R are provided, as shown in Fig. 3, with front and
back bearing blocks 21F and 21B separated in front and
back for which movements in an up-down direction are
regulated within the piercing holes 17L and 17R in said
front plate 11 and back plate 13. In other words, plate
thicknesses of the front and back bearing blocks 21F and
21B are thicknesses nearly equal to plate thicknesses of
said front plate 11 and back plate 13. Then, an interval
in the front-back direction is provided to be nearly equal
to an interval in the front-back direction between said
front plate 11 and back plate 13. On said bearing blocks
21F and 21B, both end sides in front and back of a pair
of left and right eccentric shafts 23 in an identical config-
uration are supported to be freely rotatable.
[0039] More specifically, on said bearing blocks 21F
and 21B, bearing flanges 25 are provided respectively,
and both end sides in front and back of the eccentric shaft
23 are supported to be freely rotatable on these bearing
flanges 25. Then, between the front and back bearing
flanges 25, an eccentric portion 23E of a large diameter
is provided in said eccentric shaft 23. On this eccentric
portion 23E, a lifting and lowering block 29 is supported
via a plurality of bearings 27.
[0040] Said lifting and lowering block 29 is arranged to

be capable of moving up or down between the front and
back bearing blocks 21F and 21B. Then, on an upper
side of the lifting and lowering block 29, a pressing plate
29A for pressing an upper side in the piercing holes 17L
and 17R formed on the lower table 5 is provided. Note
that said lifting and lowering block 29 has its rotation reg-
ulated so as not to follow at a time of the rotation of the
eccentric shaft 23. Then, between a lower side of said
lifting and lowering block 29 and a lower side of the pierc-
ing holes 17L and 17R in the lower table 5, a clearance
for permitting the lower table 5 to move up or down by
the rotation of said eccentric shaft 23 is provided.
[0041] As will be understood from the above described
configuration, when respective eccentric shafts 23 pro-
vided in the eccentric shaft units 19L and 19R are rotated
in the identical direction, each lifting and lowering block
29 will be moving up or down with respect to the front
and back bearing blocks 21F and 21B. Here, the bearing
blocks 21F and 21B in the eccentric shaft units 19L and
19R are in a state of having an up and down movement
regulated by the front plate 11 and the back plate 13, so
that at a time of the up movement of said lifting and low-
ering block 29, the lower table 5 will be pressed in the
upper direction with respect to the front plate 11 and the
back plate 13. Namely, the crowning operation will be
performed.
[0042] By the way, said eccentric shaft units 19L and
19R are in a configuration equipped with a plurality of
eccentric shafts 23, so that a load at a time of performing
the crowning by pressing the lower table 5 in the upper
direction is shared by each eccentric shaft 23. Conse-
quently, comparing to the case of using a single config-
uration for the eccentric shaft, it is possible to make each
eccentric shaft 23 thinner, so that it is possible to realize
a compactness by suppressing a height dimension in the
up-down direction. Note that the left and right eccentric
shaft units 19L and 19R provided within the left and right
piercing holes 17L and 17R will have their operation di-
rections to be mutually reverse directions in a left and
right symmetric configuration.
[0043] In order to actuate the left and right eccentric
shaft units 19L and 19R synchronously, as shown in Fig.
2, an actuation device (actuator) 31 is provided on a back
side of said back plate 13. More specifically, on the back
side of said back plate 13, a support bracket 33 is at-
tached, and on this support bracket 33, a servo motor 35
is installed. Also, on said support bracket 33, a ball screw
37 to be rotated by said servo motor 35 is provided to be
vertical and freely rotatable. Then, on this ball screw 37,
a nut member 39 is screwed to be freely movable up or
down. Consequently, when said servo motor 35 is for-
wardly or reversely rotated, the ball screw 37 is forwardly
or reversely rotated, and the nut member 39 is moved
up or down.
[0044] In order to rotate each eccentric shaft 23 in said
left and right eccentric shaft units 19L and 19R, between
said actuation device 31 and each eccentric shaft 23,
force-increasing mechanisms (servo mechanisms) 41L
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and 41R are provided. This force-increasing mechanism
41 has a function for transmitting the output of said ac-
tuation device 31 to said each eccentric shaft 23 with a
force increased, and in the present embodiment, it is con-
figured from a toggle mechanism, which is configured as
follows.
[0045] Namely, as shown in Fig. 4, on a rear end por-
tion of each eccentric shaft 23 in the left and right eccen-
tric shaft units 19L and 19R, a base end portion of a long
lever member 43 extended in a direction intersecting (or-
thogonal) with respect to an axial center of each eccentric
shaft 23 is fixed integrally. Then, a tip end portion of said
each lever member 43 in respective eccentric units 19L
and 19R is pivotally connected to a connection member
47 via a hinge pin 45. Namely, tip end portions of respec-
tive lever members 43 are pivotally connected with each
other via the connection member 47.
[0046] Then, to said hinge pins 45 in the left and right
force-increasing mechanisms 41L and 41R, tip end por-
tions of left and right link members 49L and 49R are piv-
otally connected. Base end portion sides of these left and
right respective link members 49L and 49R are pivotally
connected with each other via a pivot 51. Then, to said
pivot 51, a push and pull member 53 for pushing and
pulling this pivot 51 in the upper direction, i.e., a direction
intersecting with respect to a longitudinal direction of said
respective link members 49L and 49R, is pivotally at-
tached. Said push and pull member 53 is attached to said
nut member 39 in said actuation device 31 as an example
of the actuator as shown in Fig. 2.
[0047] Consequently, when said servo motor 35 is driv-
en and said ball screw 37 is rotated forwardly or reversely
to move the nut member 39 up or down, said push and
pull member 53 will be integrally moved up or down. As
will be understood from Fig. 4, when said push and pull
member 53 is lowered from a lifted position, the left and
right link members 49L and 49R will have an included
angle between these link members 49L and 49R becom-
ing gradually larger. Namely, it is going to be rotated by
pressing the tip end portions of the respective lever mem-
bers 43 in the left and right eccentric shaft units 19L and
19R in the outer directions, which is pressing such that
the tip end portions of the respective lever members 43
are separated from each other.
[0048] As described above, respective lever members
43 in the left and right eccentric shaft units 19L and 19R
are rotated. Consequently, respective eccentric shafts
23 in the left and right eccentric shaft units 19L and 19R
are rotated in respectively reverse directions synchro-
nously. In this way, when each eccentric shaft 23 is ro-
tated, each eccentric portion 23E in each eccentric shaft
23 is gradually lifted from a lowered position. Thus, the
crowning is performed as the lower table 5 is pressed in
the upper direction by the pressing plate 29A provided
at each lifting and lowering block 29 in the left and right
eccentric shaft units 19L and 19R.
[0049] As mentioned above, when the crowning is per-
formed by rotating respective eccentric shafts 23, said

eccentric shafts 23 are rotated via the force-increasing
mechanisms 41L and 41R configured from toggle mech-
anisms. Consequently, when the eccentric shafts are ro-
tated, they are rotated by increasing force of the output
of said actuation device 31. Thus, it is possible to realize
the downsizing and the compactness of said actuation
device 31. Note that the actuation device (actuator) for
moving up or down (pushing or pulling) said push and
pull member 53 is not to be limited to the above described
configuration, and it is also possible to use the fluid pres-
sure cylinder and the like, for example.
[0050] By the way, in the above described explanation,
the case of actuating the respective eccentric shafts 23
provided in the left and right eccentric shaft units 19L and
19R by the common actuation device 31 has been de-
scribed. However, as shown in Fig. 5, it is also possible
to actuate the respective eccentric shafts 23 in the left
and right eccentric shaft units 19L and 19R individually
by separate actuation devices.
[0051] Referring to Fig. 5, the left and right eccentric
shaft units 55L and 55R corresponding to the left and
right eccentric shaft units 19L and 19R described above
are internally installed in said piercing holes 17L and 17R,
similarly as said eccentric shaft units 19L and 19R. In
said eccentric shaft units 55L and 55R, left and right ec-
centric shafts 57L and 57R corresponding to said eccen-
tric shafts 23 are respectively provided. These eccentric
shafts 57L and 57R differ from the configuration of the
eccentric shaft units 19L and 19R described above in
that they are configured to be left-right symmetric, and
that they are configured to be rotated in mutually reverse
directions. However, the remaining configuration is iden-
tical in configuration and identical in function, so that the
explanation about details of the eccentric shaft units 55L
and 55R will be omitted.
[0052] To the respective eccentric shafts 57L and 57R
provided in said left and right eccentric shaft units 55L
and 55R, base end portions of the left and right lever
members 59L and 59R corresponding to said lever mem-
bers 43 are integrally attached. Then, to tip end portions
of said respective lever members 59L and 59R, tip end
portions of link members 61L and 61R corresponding to
said link members 49L and 49R are pivotally connected
via hinge pins 63. The base end portions of said link mem-
bers 61L and 61R are pivotally connected to a push and
pull member 67 via pivots 65. Said push and pull member
67 corresponds to the push and pull member 53 de-
scribed above. A configuration of an actuation device (ac-
tuator) 69 for moving said push and pull member 67 up
or down is a similar configuration as the actuation device
31 described above, so that constituent elements for re-
alizing identical functions will be given the identical ref-
erence numerals and the overlapping explanation will be
omitted. Note that the nut member 39 and the push and
pull member 67 are integrally connected via a connection
rod 71.
[0053] By the above described configuration, the lever
members 59L and 59R and the link members 61L and
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61R for rotating a pair of left and right eccentric shafts
57L and 57R in the left and right eccentric shaft units 55L
and 55R constitute toggle mechanisms 73L and 73R as
an example of the force-increasing mechanism. Conse-
quently, when the servo motors 35 in the left and right
actuation devices 69 are driven and the ball screw 37 are
rotated forwardly or reversely, the nut member 39 is
moved up or down. Thus, the link members 61L and 61R
are pushed or pulled via the push and pull member 67.
[0054] As apparent from Fig. 5, when said push and
pull member 67 is lowered from a lifted position, the lever
members 59L and 59R and the link members 61L and
61R in the left and right toggle mechanisms 73L and 73R
are rotated such that lower end sides are separated from
each other. Namely, a pair of the eccentric shafts 57L
and 57R provided in the left and right eccentric shaft units
55L and 55R are rotated in mutually reverse directions.
Then, the eccentric portions provided in the respective
eccentric shafts 57L and 57R are gradually lifted from
lower sides, and the lower table 5 is pressed in the upper
direction.
[0055] As described above, when the lower end sides
of the respective link members 61L and 61R are rotated
such that they are separated from each other, the includ-
ed angle between the respective link members 61L and
61R becomes gradually larger. Consequently, the output
of said servo motor 35 is transmitted from the ball screw
37 and the nut member 39 to the eccentric shafts 57L
and 57R via the toggle mechanisms 73L and 73R. Name-
ly, the output of the servo motor 35 is transmitted to the
eccentric shafts 57L and 57R with force increased. Thus,
it is possible to realize the downsizing and the compact-
ness of the servo motor 35.
[0056] By the way, in the configuration shown in Fig.
5, actuation devices 69 for actuating the left and right
eccentric shaft units 55L and 55R are provided individu-
ally. Consequently, it is possible to actuate the left and
right eccentric shaft units 55L and 55R individually.
Namely, it is possible to perform the crowning on left side
and on right side individually in the lower table 5.
[0057] Consequently, in the case of sequentially carry
out the bending processing of the workpiece on left side,
at central portion, and on right side of the lower table 5,
for example, as in the step bending, for example, the
crowning becomes possible in correspondence to a po-
sition of the bending processing of the workpiece. There-
fore, the bending processing in higher precision becomes
possible.
[0058] Note that the present invention is not to be lim-
ited only to the embodiment described above, and can
be practiced in other embodiments by making appropri-
ate modifications. Namely, for the force-increasing
mechanism, instead of the toggle mechanism as de-
scribed above, it is possible to use a configuration having
a large diameter sector gear as the eccentric shaft, in
which this sector gear is rotated by a small diameter gear,
or a configuration in which a sector gear is formed as a
worm gear, which is rotated by a worm.

[0059] Furthermore, it is also possible for a configura-
tion of the force-increasing mechanism (servo mecha-
nism) to be a configuration for rotating the eccentric shaft
via a lever crank mechanism utilizing "leverage", for ex-
ample.
[0060] Also, a location for providing said actuator is not
to be limited to the back plate, and it is also possible to
be the front plate. Moreover, it is also possible to be a
part of the frames such as the left and right side frames.
[0061] Note that, in the explanation described above,
the case where the eccentric shaft units 55L and 55R for
performing the crowning of the lower table are provided
on both sides in left and right of the lower table 5 has
been described. However, in the case where the press
brake is of a small size, it is also possible to use a con-
figuration in which the eccentric shaft unit is provided at
one location in central portion of the lower table 5. Also,
in the case where the lower table 5 is lengthy in a left-
right direction, it is also possible to use a configuration
in which the eccentric shaft units are provided at three
locations at central portion and on both sides in left and
right of the lower table 5. Namely, it is possible to make
the number of the eccentric shaft units to be a desired
number.
[0062] Fig. 6 shows a configuration of a force-increas-
ing (servo) mechanism of the third embodiment, for ro-
tating the eccentric shafts provided in the eccentric shaft
units. In this embodiment, those constituent elements for
realizing identical functions as the constituent elements
in the embodiments described above will be given the
identical reference numerals and the overlapping expla-
nation will be omitted.
[0063] In this third embodiment, within the piercing
holes 17L and 17R formed on the front plate 11, the lower
table 5 and the back plate 13, the eccentric shaft units
55L and 55R are arranged. Then, on the left and right
eccentric shafts 57L and 57R provided in these eccentric
shaft units 55L and 55R (see Fig. 7(b)), the base end
portions of the lever members 59L and 59R that consti-
tute parts of the long toggle mechanisms 73L and 73R
that are the force-increasing mechanisms are attached
integrally.
[0064] Then, at the tip end portions of the respective
lever members 59L and 59R, the tip end portions of the
link members 61L and 61R are pivotally connected via
the hinge pins 63. In the link members 61L and 61R de-
scribed above, the link member 61R on one side is con-
figured to be longer than the link member 61L on the
other side. Then, the base end portion in the link member
61L on the other side is pivotally connected to a middle
position of the link member 61R on one side via a pivot 81.
[0065] In the above described configuration, the lever
members 59L and 59R and the link members 61L and
61R constitute force-increasing link mechanisms (the
toggle mechanisms 73L and 73R). Then, to the tip end
portions (free end portions) of the left and right link mem-
bers 61R in the left and right force-increasing link mech-
anisms, both end portions of a freely expandable con-
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nection member 83 for rotating the eccentric shafts 57L
and 57R via the force-increasing link mechanisms are
pivotally connected via pivots 85. The connection mem-
ber 83 described above is divided into a first connection
portion 83A provided with a ball screw 87 to be freely
rotatable, and a second connection portion 83B provided
with a ball nut 89 screwed with said ball screw 87. Then,
on said first connection portion 83A, a servo motor 91 for
rotating said ball screw 87 is provided.
[0066] Consequently, by adjusting a screwed state of
said ball screw 87 and ball nut 89 by driving said servo
motor 91 in rotations, it is possible to adjust an entire
length of said connection member 83. Thus, it is possible
to rotate the eccentric shafts 57L and 57R in the left and
right eccentric shaft units 55L and 55R by the servo motor
91. Namely, it is possible to perform the crowning adjust-
ment of the lower table 5 by driving the left and right
eccentric shaft units 55L and 55R.
[0067] Fig. 8 shows the fourth embodiment for rotating
the eccentric shafts provided in the eccentric shaft units.
In this embodiment, it is a configuration in which the con-
nection member 83 for actuating the left and right eccen-
tric shaft units 55L and 55R via the left and right toggle
mechanisms 73L and 73R is divided into three.
[0068] Namely, to the link members 61R in the toggle
mechanisms 73L and 73R, end portions of the first con-
nection portions 83A provided with the ball screws 87 are
pivotally connected respectively. Then, between the first
connection portions 83A on both sides, the second con-
nection portion 83B provided on both end portions with
the ball nuts 89 screwed with the ball screws 87 is ar-
ranged.
[0069] With the configuration described above, by driv-
ing the ball screws 87 in rotations by the servo motors
91 respectively provided on both sides of the first con-
nection portion 83A, it is possible to expand or contract
and actuate the connection member 83. Consequently,
it is possible to perform the crowning of the lower table
5 by rotating the eccentric shafts provided in the left and
right eccentric shaft units 55L and 55R.
[0070] In the configuration described above, as it is a
configuration provided with a plurality of the servo motors
91, it is possible to realize the downsizing of the servo
motors 91. Note that, for a configuration for expanding
or contracting the connection member 83, instead of the
ball screw mechanism described above, it is also possi-
ble to use an expandable fluid pressure cylinder, for ex-
ample.
[0071] Fig. 9 shows the fifth embodiment. In this fifth
embodiment, it is a configuration in which the left and
right eccentric shaft units 55L and 55R provided within
the left and right piercing holes 17L and 17R formed
through the front plate 11, the lower table 5 and the back
plate 13 are actuated individually by the left and right
toggle mechanisms 93L and 93R.
[0072] Since the left and right toggle mechanisms 93L
and 93R are in configurations which are identical or left-
right symmetric, a configuration of the toggle mechanism

93L on one side will be explained, and an explanation
will be omitted for a configuration of the toggle mecha-
nism 93R on the other side. Also, those constituent ele-
ments for realizing identical functions as the constituent
elements in the embodiments described above will be
given the identical reference numerals and the overlap-
ping explanation will be omitted.
[0073] Referring to Fig. 10, in the eccentric shaft unit
55L to be actuated by the toggle mechanism 93L, the left
and right eccentric shafts 57L and 57R are provided (see
Fig. 11), and to these eccentric shafts 57L and 57R, the
base end portions of the lever members 59L and 59R
are attached. To the tip end portions of the lever members
59L and 59R described above, tip end portions of T-
shaped link members 95L and 95R are pivotally connect-
ed via the hinge pins 63 (see Fig. 13). Then, base end
portions of the link members 95L and 95R described
above are pivotally connected to the push and pull mem-
ber 67 via the pivot 65.
[0074] The push and pull member 67 described above
is moved up or down by the servo motor 35 attached to
the back plate 13. Namely, said servo motor 35 is sup-
ported by the support bracket 33 attached to the back
side of said back plate 13. Then, to said support bracket
33, the ball screw 37 to be rotated by the servo motor 35
is supported vertically and to be freely rotatable. With this
ball screw 37, the nut member 39 integrally connected
to said push and pull member 67 is screwed to be freely
movable up or down.
[0075] Consequently, as the ball screw 37 is rotated
forwardly or reversely by the servo motor 35, the push
and pull member 67 will be moved up or down via the
nut member 39. Thus, the eccentric shafts 57L and 57R
in the eccentric shaft unit 55L are rotated via the toggle
mechanism 93L configured from the link members 95L
and 95R and the lever members 59L and 59R.
[0076] As should be understood already, the eccentric
shafts 57L and 57R are rotated by said servo motor 35
as an actuator. As described above, at a time of rotating
the eccentric shafts 57L and 57R by the servo motor 35,
a biasing means for assisting the operation of said servo
motor 35 is provided.
[0077] Namely, on sides in the left-right direction of
said link members 95L and 95R, end portion plates 99
are provided, These end portion plates 99 are integrally
provided on both end portions of a plurality of guide rods
97 that are long in the left-right direction. In a middle
position in the left-right direction of said guide rods 97,
left and right slide plates 101 with L-shape in cross sec-
tion that are freely moving closer or apart are supported
to be freely movable.
[0078] Then, to the left and right slide plates 101, tip
end portions of arm portions 95LA and 95RA provided
on said link members 95L and 95R are pivotally connect-
ed via pivots 102. The arm portions 95LA and 95RA de-
scribed above are provided to be protruding in a direction
intersecting with respect to a longitudinal direction of the
link members 95L and 95R. Consequently, said link
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members 95L and 95R are having the T-shape.
[0079] Between said end portion plates 99 and said
slide plates 101, a plurality of coil springs 103 are in-
stalled. These coil springs 103 constitute the biasing
means for assisting the operation of said servo motor 35.
Namely, the coil springs 103 are already compressed,
and always functioning in a direction for moving the left
and right slide plates 101 closer to each other.
[0080] Also, on portions of the hinge pins 63 described
above, seating plates 105 (see Fig. 13) are respectively
provided. Then, between these seating plates 105, a plu-
rality of coil springs 107 as the biasing means are in-
stalled.
[0081] In said configuration, when the push and pull
member 67 is moved up or down in Fig. 13 by actuating
said servo motor 35, the pivot 65 pivotally attaching the
left and right link members 95L and 95R will be moved
up or down. Consequently, the eccentric shafts 57L and
57R in the eccentric shaft unit 55L are rotated via the link
members 95L and 95R and the lever members 59L and
59R.
[0082] As described above, when the eccentric shafts
57L and 57R are rotated via the push and pull member
67, that is, at a time of performing the crowning of the
lower table 5 by lowering the push and pull member 67
in Fig. 13, respective coil springs 103 assist the left and
right slide plates 101 by pressing in a direction of moving
closer to each other. Also, the coil springs 107 assist the
left and right hinge pints 63 in a direction of moving apart.
[0083] Namely, the respective coil springs 103 and 107
as the biasing means are going to assist the driving of
the servo motor 35 at a time of performing the crowning
of the lower table 5. Consequently, it is possible to realize
the downsizing of the servo motor 35, and it is possible
to realize the energy saving. Also, in said configuration,
the left and right eccentric shaft units 55L and 55R can
be actuated individually. Therefore, in the case of carry-
ing out the step bending of the workpiece by changing a
position in the left-right direction of the lower table 5, it is
possible to perform the crowning of the lower table 5 in
correspondence to each bending processing position.
[0084] Fig. 14 shows the sixth embodiment. This em-
bodiment corresponds to a combination of the embodi-
ment described above and shown in Figs. 9 to 13 and
the embodiment of the connection member 83 in the em-
bodiment shown in Fig. 8. Consequently, constituent el-
ements for realizing identical functions will be given the
identical reference numerals and the overlapping expla-
nation will be omitted.
[0085] In this sixth embodiment, it is a configuration in
which the left and right toggle mechanisms 93L and 93R
are operated to be interlocking. Namely, in this sixth em-
bodiment, the servo motor 35 in the embodiment shown
in Fig. 9 is omitted. Then, in the link member 95L in the
toggle mechanisms 93L and 93R, the arm portion 95LA
is formed to be largely protruding in an upper direction
from a portion of the pivot 102, as shown in Fig. 15. In
the configuration described above, it is a configuration in

which the connection member 83 according to the em-
bodiment shown in Fig. 8 is provided at the left and right
arm portions 95LA.
[0086] Even in this sixth embodiment, the plurality of
coil springs 103 and 107 are going to be assisting the
operation of the servo motor 91, so that the similar effect
as described above can be realized.
[0087] Fig. 18 to Fig. 21 show the seventh embodi-
ment. In this seventh embodiment, it is a configuration in
which the coil springs as the biasing means are provided
on the left and right toggle mechanisms 93L and 93R,
and the left and right toggle mechanisms 93L and 93R
are operated to be interlocking by a single servo motor.
[0088] More specifically, the toggle mechanisms 93L
and 93R are such that the lever members 59L and 59R
are attached to the respective eccentric shafts 57L and
57R in the left and right eccentric shaft units 55L and 55R
(see Fig. 21), similarly as the configuration described
above. Then, to said respective lever members 59L and
59R, the link members 61L and 61R are pivotally con-
nected respectively via the hinge pins 63. The respective
link members 61L and 61R described above are pivotally
connected via the pivot 65. With the configuration de-
scribed above, the toggle mechanisms 93L and 93R are
configured by the respective lever members 59L and 59R
and link members 61L and 61R.
[0089] Then, in order to operate the both toggle mech-
anisms 93L and 93R to be interlocking, to the tip end
portion of the respective link member 61L in the both
toggle mechanisms 93L and 93R, the connection mem-
ber 83 is pivotally connected. Consequently, by expand-
ing or contracting and actuating the connection member
83 as the ball screw 87 is rotated forwardly or reversely
by the servo motor 91 provided on the connection mem-
ber 83, the both toggle mechanisms 93L and 93R are
actuated to be interlocking. Therefore, the crowning will
be performed as the eccentric shafts 57L and 57R in the
left and right eccentric shaft units 55L and 55R are rotated
simultaneously in interlocked manner.
[0090] The biasing means for assisting the rotations of
the eccentric shafts 57L and 57R at a time of performing
the crowning as described above is configured as follows
(see Fig. 20).
[0091] Namely, the biasing means is provided with bi-
asing means 109A and 109B for respectively assisting
the link members 61L and 61R individually. Namely, the
biasing means 109A is provided with a seating plate 113
pivotally attached to be freely rotatable to the back plate
13 via a pivot 111. It is also provided with a seating plate
117 pivotally attached to the link member 61L via a pivot
115. Then, between said seating plates 113 and 117, coil
springs 119 are installed. These coil springs 119 assist
by operating to press the link member 61L.
[0092] The biasing means 109B is provided with a
seating plate 123 pivotally attached to be freely rotatable
to the back plate 13 via a pivot 121. It is also provided
with a bracket 127 pivotally attached to the link member
61R via a pivot 125. Then, a rod 129 integrally provided
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to this bracket 127 is piercing through said seating plat
123 to be freely slidable, and a seating plate 131 is pro-
vided at a tip end portion of this rod 129. Then, between
said seating plate 123 and the seating plate 131, coil
springs 133 are installed.
[0093] Namely, said biasing means 109B assist by op-
erating to pull the link member 61R.
[0094] As should be understood from the above expla-
nation, according to the present invention, at a time of
performing the crowning by rotating the eccentric shafts
in the press brake, the eccentric shafts are rotated via
the toggle mechanism as an example of the force-in-
creasing mechanism (servo mechanism). Therefore, it is
possible to realize the downsizing of the actuator for ro-
tating the eccentric shafts.
[0095] Also, it is provided with the biasing means for
assisting the operation of the toggle mechanism (force-
increasing link mechanism) for rotating said eccentric
shafts. Therefore, by the synergy effect of the effect due
to the toggle mechanism and the effect due to the biasing
means, it is possible to make the actuator more down-
sized.
[0096] By the way, for said biasing means, it is not to
be limited to the coil springs as described above, and it
is also possible to use gas springs and the like, for ex-
ample.

Claims

1. A press brake crowning method for a press brake
equipped with a front plate and a back plate on a
front and a back of a lower table that is attached to
a lower side of left and right side frames in the press
brake, and equipped with an upper table provided
with an upper mold for carrying out a bending
processing on a plate shaped workpiece in cooper-
ation with a lower mold provided with this lower table,
to be freely movable up or down on an upper side of
said left and right side frames, the press brake crown-
ing method characterized in that a force-increasing
mechanism is provided between an actuator for ro-
tating an eccentric shaft provided with said lower ta-
ble in order to perform a crowning of said lower table
and said eccentric shaft, an output of said actuator
is transmitted to said eccentric shaft with a force in-
creased by said force-increasing mechanism, and
the crowning is performed by rotating said eccentric
shaft.

2. A press brake crowning method for a press brake
equipped with a front plate and a back plate arranged
on a front and a back of a lower table that is supported
by left and right side frames in the press brake, in
which a crowning is performed by rotating a plurality
of eccentric shafts provided with said lower table with
intervals in a left-right direction, the press brake
crowning method characterized in that a force-in-

creasing mechanism is provided between an actua-
tor for rotating said each eccentric shaft and said
each eccentric shaft, an output of said actuator is
transmitted to said each eccentric shaft with a force
increased by said force-increasing mechanism, and
the crowning is performed by rotating said each ec-
centric shaft.

3. In the press brake crowning method as described in
claim 2, the press brake crowning method charac-
terized in that said force-increasing mechanism is
in a configuration equipped with each lever member
integrally provided with said each eccentric shaft
which is extended in a direction intersecting with re-
spect to left and right shaft centers of each eccentric
shaft, each link member with a tip end portion pivot-
ally connected to a tip end portion of said each lever
member, and an actuator for pushing or pulling a
pivotally connected base end portion side of said
each link member in a direction intersecting with re-
spect to a longitudinal direction of each link member,
and the crowning is performed by rotating each ec-
centric shaft synchronously in respective reverse di-
rection when said each eccentric shaft provided with
intervals in left and right is rotated.

4. A press brake crowning method for a press brake
equipped with a front plate and a back plate arranged
on a front and a back of a lower table that is supported
by left and right side frames in the press brake, in
which a crowning is performed by rotating each ec-
centric shaft mechanism provided with said lower
table with intervals in a left-right direction, the press
brake crowning method characterized in that a
force-increasing mechanism is respectively provid-
ed between a respective actuator for rotating said
each eccentric shaft mechanism individually and
said each eccentric shaft mechanism, an output of
said each actuator is transmitted to said each eccen-
tric shaft mechanism with a force increased by said
each force-increasing mechanism, and the crowning
is performed by rotating said each eccentric shaft
mechanism individually.

5. In the press brake crowning method as described in
claim 4, the press brake crowning method charac-
terized in that each eccentric shaft mechanism pro-
vided with intervals in a left-right direction is in a con-
figuration respectively equipped with a pair of left
and right eccentric shafts to be freely rotatable, and
the crowning is performed by rotating each eccentric
shaft synchronously in respective reverse direction
when a pair of left and right eccentric shafts are ro-
tated by said each force-increasing mechanism.

6. A press brake equipped with a front plate and a back
plate on a front and a back of a lower table that is
attached to a lower side of left and right side frames
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in the press brake, and equipped with an upper table
provided with an upper mold for carrying out a bend-
ing processing on a plate shaped workpiece in co-
operation with a lower mold provided with this lower
table, to be freely movable up or down on an upper
side of said left and right side frames, the press brake
characterized in that an eccentric shaft for perform-
ing a crowning of said lower table is provided to be
freely rotatable on said lower table, and a force-in-
creasing mechanism for transmitting an output of an
actuator to said each eccentric shaft with a force in-
creased is provided between the actuator for rotating
said eccentric shaft and said eccentric shaft.

7. A press brake equipped with a front plate and a back
plate on a front and a back of a lower table that is
attached to a lower side of left and right side frames
in the press brake, and equipped with an upper table
provided with an upper mold for carrying out a bend-
ing processing on a plate shaped workpiece in co-
operation with a lower mold provided with this lower
table, to be freely movable up or down on an upper
side of said left and right side frames, the press brake
characterized in that left and right eccentric shafts
for performing a crowning of said lower table are pro-
vided to be freely rotatable on said lower table, and
a force-increasing mechanism for transmitting an
output of an actuator to said each eccentric shaft
with a force increased is provided between the ac-
tuator for rotating said eccentric shafts and said each
eccentric shaft.

8. In the press brake as described in claim 7, the press
brake characterized in that said force-incrcasing
mechanism is in a configuration with each lever
member integrally provided with each eccentric shaft
which is provided to be extended in a direction inter-
secting with respect to left and right shaft centers of
each eccentric shaft, and each link member with a
tip end portion pivotally connected to a tip end portion
of said each lever member, in which a pivotally con-
nected base end portion side of said each link mem-
ber in a direction intersecting with respect to a lon-
gitudinal direction of each link member is pushed or
pulled by said actuator.

9. In the press brake as described in claim 7 or 8, the
press brake characterized in that each eccentric
shaft in left and right is in a configuration respectively
equipped with a plurality of eccentric shafts arranged
in parallel in a left-right direction, and the plurality of
eccentric shafts provided to be arranged in parallel
are in a configuration for being rotated in an identical
direction synchronously.

10. A press brake equipped with a front plate and a back
plate on a front and a back of a lower table that is
attached to a lower side of left and right side frames

in the press brake, and equipped with an upper table
provided with an upper mold for carrying out a bend-
ing processing on a plate shaped workpiece in co-
operation with a lower mold provided with this lower
table, to be freely movable up or down on an upper
side of said left and right side frames, the press brake
characterized in that left and right eccentric shaft
mechanisms for performing a crowning of said lower
table are provided to be freely rotatable on said lower
table with intervals in a left-right direction, and a
force-increasing mechanism for transmitting an out-
put of each actuator to said each eccentric shaft
mechanism with a force increased is provided be-
tween said each actuator provided individually and
said each eccentric shaft mechanism, so as to op-
erate said each eccentric shaft mechanism individ-
ually.

11. In the press brake as described in any one of claims
6 to 10, the press brake characterized in that said
force-increasing mechanism is configured with a tog-
gle mechanism.

12. In the press brake as described in claim 11, the press
brake characterized in that said eccentric shaft is
in a configuration equipped with a plurality of eccen-
tric shafts arranged in parallel in a left-right direction,
and said toggle mechanism is in a configuration
equipped with a tip end portion of each link member
pivotally connected to a tip end portion of each lever
member that is integrally provided with each eccen-
tric shaft provided to be arranged in parallel, in which
a pivotally connected base end side portion of said
each link member is pushed or pulled by said actu-
ator.

13. In the press brake as described in any one of claims
7 to 11, the press brake characterized in that said
actuator is a servo motor, and a member to push or
pull the pivotally connected portion of said each link
member is a ball nut screwed to be freely recipro-
cating with a ball screw to be rotated by said servo
motor.

14. In the press brake as described in claim 13, the press
brake characterized in that said ball screw is ar-
ranged within a plane parallel to a plate surface of
the lower table, and a rotational axis of the servo
motor is arranged within a plane parallel to a plate
surface of said lower table.

15. A press brake equipped with a front plate and a back
plate on a front and a back of a lower table that is
attached to a lower side of left and right side frames
in the press brake, and equipped with an upper table
provided with an upper mold for carrying out a bend-
ing processing on a plate shaped workpiece in co-
operation with a lower mold provided with this lower
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table, to be freely movable up or down on an upper
side of said left and right side frames, the press brake
characterized in that left and right eccentric shafts
for performing a crowning of said lower table are pro-
vided to be freely rotatable on said lower table, both
end sides of a freely expansion operable connection
member are provided to be connected to free end
sides in each force-increasing link mechanism with
a base end side connected to said left and right ec-
centric shafts, and an actuator for performing an ex-
pansion or contraction operation of said connection
member is provided at said connection member.

16. In the press brake as described in claim 15, the press
brake characterized in that said connection mem-
ber is in a configuration equipped with ball screw
mechanisms at both end sides, and equipped with
actuators for operating the ball screw mechanisms
on both end sides individually.

17. In the press brake as described in claim 15 or 16,
the press brake characterized in that said force-
increasing link mechanism is equipped with a tip end
portion of each link member pivotally connected to
a tip end portion of a respective lever member with
a base end portion connected to each eccentric shaft
provided adjacently, one link member in said each
link member is provided to be longer than another
link member, a base end portion side of another link
member is provided to be pivotally connected at a
middle position in said one link member, and an end
portion of said connection member is connected to
a base end portion side in said one link member.

18. A press brake equipped with a front plate and a back
plate on a front and a back of a lower table that is
attached to a lower side of left and right side frames
in the press brake, and equipped with an upper table
provided with an upper mold for carrying out a bend-
ing processing on a plate shaped workpiece in co-
operation with a lower mold provided with this lower
table, to be freely movable up or down on an upper
side of said left and right side frames, the press brake
characterized in that left and right eccentric shafts
for performing a crowning of said lower table are pro-
vided to be freely rotatable on said lower table, a
force-increasing mechanism for transmitting an out-
put of an actuator to said each eccentric shaft with
a force increased is provided between the actuator
for rotating said each eccentric shaft and said ec-
centric shaft, and a biasing means for assisting an
operation of said actuator when said eccentric shaft
is rotated by said actuator is provided.

19. A press brake equipped with a front plate and a back
plate on a front and a back of a lower table that is
attached to a lower side of left and right side frames
in the press brake, and equipped with an upper table

provided with an upper mold for carrying out a bend-
ing processing on a plate shaped workpiece in co-
operation with a lower mold provided with this lower
table, to be freely movable up or down on an upper
side of said left and right side frames, the press brake
characterized in that left and right eccentric shafts
for performing a crowning of said lower table are pro-
vided to be freely rotatable on said lower table, both
end sides of a freely expandable connection member
are provided to be connected to free end sides in
each force-increasing link mechanism with a base
end side connected to said left and right eccentric
shafts, it is in a configuration equipped with ball screw
mechanisms at both end sides of this connection
member, actuators for operating the ball screw
mechanisms at the both end sides individually are
provided, and a biasing means for assisting an op-
eration of each actuator when said each force-in-
creasing link mechanism is operated by said each
actuator is provided.

20. A press brake equipped with a front plate and a back
plate on a front and a back of a lower table that is
attached to a lower side of left and right side frames
in the press brake, and equipped with an upper table
provided with an upper mold for carrying out a bend-
ing processing on a plate shaped workpiece in co-
operation with a lower mold provided with this lower
table, to be freely movable up or down on an upper
side of said left and right side frames, the press brake
characterized in that left and right eccentric shafts
for performing a crowning of said lower table are pro-
vided to be freely rotatable on said lower table, both
end sides of a freely expandable connection member
are provided to be connected to free end sides in
each force-increasing link mechanism with a base
end side connected to said left and right eccentric
shafts, actuators for rotating ball screw mechanisms
provided at this connection member are provided at
said connection member, and a biasing means for
assisting operations of said actuators when said
each force-increasing link mechanism is operated
by said actuators via said connection member is pro-
vided at each force-increasing link mechanism.

21. In the press brake as described in any of claim 18,
19 or 20, the press brake characterized in that said
biasing means is a compression spring.
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