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@ Upper tool and upper tool holding device for press brake.

@ An upper tool for (9) a press brake, removably FIG. 2
attached on an upper tool holding device (1) moun- .

ted on an upper table (3) of the press brake, com- 1
prises: a wedge portion (9W) having a contact sur- 21”‘{ FE

face (9F) brought into contact with a lower surface of 2~ 7

a support plate (7) provided on a holder body (5) of \ \'\__ 1.3
the upper tool holding device, a slide surface (9S) 39 \ 191/

slidably brought into contact with any of front and 41 ’ /z,%¢¢25
rear surfaces of the support plate (7), and a clamp - 5
surface (9C) brought into pressure contact with a 5 >¢22H
pressing-down and fixing section of an upper-tool e §:_/[g13
pressing-down and fixing member (11) of the upper - :\JSB
tool holding device; and a work processing portion PR 311 o
(9M) for processing a workpiece in cooperation with ! 27H

a lower tool (59). Further, an upper tool holding 2955 27
device (1) for a press brake, for removably mounting HH - X
and supporting an upper tool (9) on an upper table 1C ’ 7F W
of the press brake, comprises: a holder body (5) ¥ - '//95/ %
attached to the upper table (3); a support plate (7) 9C (]
provided on a lower portion of the holder body; an /
upper-tool pressing-down and fixing member (11) '
attached to the holder body, for fixedly fastening an

upper portion of an upper tool (9) in cooperation with MK W
the support plate (7); a clamp force adjusting device . e_;:;
(13) for adjusting clamping force of the upper-tool i_v Y 59
pressing-down and fixing member; and a clamp re- T
leasing device (15) for releasing the clamped upper

tool.
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BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to an upper tool
and an upper tool holding device for holding the
upper tool, both for a press brake, and more spe-
cifically to an upper tool and upper tool holding
device for a press brake by which the upper tool
can be easily exchanged for the upper table.

Description of the Prior Art

As is well known, a press brake is provided
with an upper table (referred to as an upper apron,
sometimes) and a lower table (referred to as a
lower apron, sometimes) arranged in such a way as
to be opposed to each other, and either of the
upper or lower table is disposed movably in the
vertical direction.

To bend a plate like workpiece for instance, an
upper tool is mounted on the lower part of the
upper table, and a lower tool is mounted on the
upper part of the lower table. Therefore, when the
movable side table is moved up and down so that
the upper and lower tools can be engaged with
each other, a workpiece positioned between the
upper and lower tools is to be bent.

Further, in the above-mentioned press brake, a
number of upper tool holders are mounted on the
lower part of the upper table to exchange the upper
ool with an appropriate one according to the bend-
ing shape of the workpiece. In other words, the
upper tools are supported by a number of upper
holders so as to be exchanged.

In the prior art upper tool holder, the structure
is such that an upper-tool pressing-down and fixing
member is mounted on a holder body attached to
the lower part of the upper table, and the upper-
tool pressing-down and fixing member is fastened
with fastening bolts to tightly fasten and fix the
upper part of the upper tool between the holder
body and the upper tool clamp.

Therefore, when the upper tool is required to
be exchanged with another one, since a number of
fastening bolts provided for a number of upper tool
holders must be loosened, there exists a problem
in that the exchanging work of the upper tool is
extremely complicated and therefore troublesome.

To overcome the above-mentioned problem, a
structure such that air cylinders are mounted on
the upper tool holders to fasten and loosen the
upper-tool pressing-down and fixing members has
been developed.

In the above-mentioned structure, however,
since an air cylinder must be provided for each of
a number of the upper tool holders and additionally
an air source is required, there raises another prob-
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lem in that the structure is further complicated and
therefore costly.

Further, in the prior art structure, there exists
such an danger that when the pressing-down and
fixing of the upper tool by means of the upper-tool
pressing-down and fixing member is loosened, the
upper tool drops. Further, when the upper tool is
mounted on the upper tool holder, the upper-tool
pressing-down and fixing member must be fas-
tened tightly under the conditions that the upper-
tool pressing-down and fixing member is fastened
slightly to such an extent that the upper tool will
not drop and thereafter the upper and lower tools
are aligned with respect to each other, thus caus-
ing a problem in that the upper tool exchanging
work is troublesome.

SUMMARY OF THE INVENTION

With these problems in mind, therefore, it is
the first object of the present invention to provide
an upper tool for a press brake, which can be
easily exchanged in an upper tool holder and in
addition which can prevent the upper tool from
being dropped even if the upper tool is released
from an upper tool clamp of an upper tool holder.

The second embodiment of the present inven-
tion is to provide an upper holding device by which
the upper tool can be exchanged easily.

To achieve the first object, an upper tool for a
press brake, removably attached on an upper tool
holding device mounted on an upper table of the
press brake according to the present invention
comprises: a wedge portion having a contact sur-
face brought into contact with a lower surface of a
support plate provided on a holder body of the
upper tool holding device, a slide surface slidably
brought into contact with any of front and rear
surfaces of the support plate, and a clamp surface
brought into pressure contact with a pressing-down
and fixing section of an upper tool clamp of the
upper tool holding device; and a work processing
portion for processing a workpiece in cooperation
with a lower tool.

Further, to achieve the second object, an upper
tool holding device for a press brake, for removably
mounting and supporting an upper tool on an upper
table of the press brake according to the present
invention comprises: a holder body attached to the
upper table; a support plate provided on a lower
portion of said holder body; an upper-tool pressing-
down and fixing member attached to said holder
body, for fixedly fastening an upper portion of an
upper tool in cooperation with said support plate; a
clamp force adjusting device for adjusting clamping
force of said upper-tool pressing-down and fixing
member; and a clamp releasing device for releas-
ing the clamped upper tool.
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BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a front view showing a first embodiment
of the upper holding device of the present in-
vention;

Fig. 2 is a cross-sectional view taken along the
lines 200 - 200 shown in Fig. 1;

Fig. 3 is a front view showing a second embodi-
ment of the upper holding device of the present
invention;

Fig. 4 is a cross-sectional view taken along the
line 400 to 400 shown in Fig. 3; and

Fig. 5 is a cross-sectional view taken along the
line 500 -500 shown in Fig. 3, in which an upper
ool is mounted on the rear side.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The embodiments of the present invention will
be described hereinbelow with reference to the
attached drawings.

In Figs. 1 and 2, the upper holding device
related to the first embodiment includes a holder
body 5 removably mounted on the lower part of an
upper table 3 of a press brake (not shown); a
support plate 7 formed integral with the lower part
of the holder body 5; an upper-tool pressing-down
and fixing member 11 for pressing-down and fixing
an upper tool 9 between the upper-tool pressing-
down and fixing member 11 and the support plate
7; a clamping-force producing device 13 for pro-
ducing the clamping force of the upper-tool
pressing-down and fixing member 11, and a clamp
releasing device 15 for releasing the upper tool 9
from the upper-tool pressing-down and fixing mem-
ber 11.

In more detail, the holder body 5 is formed
with an upper block portion 5B having a thick wall
in the front and rear direction (in the right and left
direction in Fig. 2). The support plate 7 is formed
integral with the lower part of the upper block
portion 5B. To the front surface (on the left side in
Fig. 2) of the upper block portion 5B of the holder
body 5, a mounting plate 19 projecting upward is
mounted with the use of a plurality of bolts 17 (see
Fig. 1).

The holder body 5 can be mounted on the
upper table 3 by bringing the mounting plate 19
into contact with the front lower portion of the
upper table 3 and by fastening a clamp jaw 23 with
the use of fastening bolts 21 screwed into the
upper table 3.

A wedge member 25 is interposed between the
upper surface of the holder body 5 and the upper
table 3 to adjust the vertical position of the holder
body 5.
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In the structure as described above, under the
condition that the clamp jaw 23 is slightly fastened
against the mounting plate 19 fo such an extent
that the holder body 5 will not drop, it is possible to
adjust the vertical position of the holder body 5
finely in the downward direction by striking the
wedge member 25 slightly.

The upper-tool pressing-down and fixing mem-
ber 11 is formed with a plate-shaped member
having a width roughly the same as that of the
holder body 5 in the right and left direction in Fig.
1, and pivotally supported by the holder body 5 so
as to fix the upper tool 9 in cooperation with the
support plate 7.

In more detail, the upper-tool pressing-down
and fixing member 11 is formed with through holes
11H at roughly the middle portion (in the vertical
direction) thereof (see Fig. 2), and pivotally sup-
ported by a plurality of mounting bolts 27 passed
through the through holes 27H and screwed in the
horizontal direction into the support plate 7. To
facilitate the pivotal motion thereof, a spherical
washer 29 is interposed between a head portion
27H of each of the mounting bolts 27 and the
upper-tool pressing-down and fixing member 11. In
addition, a weak coil spring 31 is elastically dis-
posed between the upper-tool pressing-down and
fixing member 11 and the support plate 7 so that
the two members 11 and 7 are urged to be away
form each other.

On the lower portion of the upper-tool pressing-
down and fixing member 11, two pressing-down
and fixing sections 11C are projectingly formed to
press the upper tool 9 against the support plate 7
for clamping the upper fool 9. In addition, a push
member 33 for pressing the upper tool 9 is moun-
ted on the pressing-down and fixing section 11C
with a bolt 35.

The clamp releasing device 15 is provided on
the upper portion of the upper-tool pressing-down
and fixing member 11 to release the upper tool 9
clamped by the pressing-down and fixing section
11C of the upper-tool pressing-down and fixing
member 11.

The clamp releasing device 15 includes a fas-
tening screw 37 screwed into the upper portion of
the upper-tool pressing-down and fixing member
11, and a lever 39 is attached to this fastening
screw 37.

Accordingly, when the lever 39 is pivoted, it is
possible to fasten and unfasten the fastening screw
37. Further, to limit the operational (pivotal) range
of the lever 39, two right and left limit pins 41 are
implanted on the mounting plate 19.

The clamping-force producing device 13 in-
cludes an adjust screw 45 engaged with a nut
member 43 for relative positional adjustment, a ring
member 47 fitted to the adjust screw 45 so as fo
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be movable in the axial direction, a strong elastic
member 49 (a coil spring or a disk spring or
urethane rubber) elastically interposed between the
head portion 45H of the adjust screw 45 and the
ring member 47, as shown in Fig. 2. The clamping-
force producing device 13 is disposed in a horizon-
tal inner hollow portion 5H formed in the upper
block portion 5B of the holder body 5.

In the above-mentioned structure, it is possible
to adjust the elastic force (the compressive con-
dition) of the elastic member 49 by adjusting the
engage position between the adjust screw 45 and
the nut member 43.

Further, a contact member 51 in contact with
the front end portion of the fastening screw 37 is
formed integral with the ring member 47. A head
portion 45H of the adjust screw 45 is in contact
with the side wall of the hollow portion 5H.

in the structure as described above, under the
condition that the upper tool 9 is clamped between
the support plate 7 of the holder body 5 and the
upper-tool pressing-down and fixing member 11 as
shown in Fig. 2, when the lever 39 of the clamp
releasing device 15 is pivoted clockwise to a posi-
tion R in Fig. 1 to fasten the fastening screw 37,
because of the elastic member 49 being further
compressed, the elastic force of this elastic mem-
ber 49 is further increased, so that it is possible to
fasten the upper tool 9 by a still stronger fastening
force.

In contrast with this, when the lever 39 is
pivoted counterclockwise to a position L in Fig. 1 to
unfasten the fastening screw 37, it is possible to
release the fixed upper tool 9 from the fixed con-
dition.

As described above, when the lever 39 is pivot-
ed to fix or release the upper tool 9, the upper-tool
pressing-down and fixing member 11 is pivoted in
the right and left directions in Fig. 2 on the mount-
ing bolts 27 acting as pivot centers.

As shown in Fig. 1, a plurality of small piece
members 53 are attached to the holder body 5 with
bolts 55 so as to be brought into contact with the
upper surface of the upper-tool pressing-down and
fixing member 11, in order to guide the pivotal
motion of the upper-tool pressing-down and fixing
member 11 and further to restrict the upward
movement of the upper-tool pressing-down and
fixing member 11. Accordingly, the upper-tool
pressing-down and fixing member 11 can press
down and fix the upper tool 9 without moving in the
vertical direction.

As shown in Fig. 2, the upper tool 9 exchan-
geably mounted on the upper holding device 1 as
described above is formed with a wedge portion
9W having a contact surface 9F brought into con-
tact with a lower end surface 7E of the support
plate 7, a sliding surface 9S brought into slidable
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contact with a front surface 7F of the support plate
7, and a clamp surface 9C brought into tight con-
tact with the push member 33 of the upper-tool
pressing-down and fixing member 11.

The wedge portion 9W is so formed as fo
provide a thin walled portion in the upward direc-
tion by forming the clamp surface 9C as an in-
clined surface. Further, the wedge portion 9W is
formed with a projection portion 9P engageable
with the pressing-down and fixing section 11C of
the upper-tool pressing-down and fixing member
11.

Further, the upper tool 9 is formed with a lower
end work processing portion 9M for bending a
workpiece W in cooperation with a lower tool 59
mounted on a lower table 57 of the press brake.

In the structure as described above, the upper
tool 9 is mounted on the upper tool holding device
1 in accordance with the following procedure:

First, the lever 39 of the clamp releasing de-
vice 15 is pivoted in the clockwise direction to hold
the fastening screw 37 in the fastened condition.
Even under the condition that the fastening screw
37 is fastened as described above, the push mem-
ber 33 formed at the lower portion of the upper-tool
pressing-down and fixing member 11 is kept away
from the support plate 7.

Accordingly, as shown by phantom lines in Fig.
2, it is possible to insert the upper thin walled
portion of the wedge portion 9W of the upper tool 9
into between the support plate 7 and the upper-tool
pressing-down and fixing member 11 in the hori-
zontal direction so that an upper projection portion
9P of the upper tool 9 is engaged with the
pressing-down and fixing section 11C of the upper-
ool pressing-down and fixing member 11.

Thereafter, the movable side of the upper or
lower table 3 or 57 is moved up and down fo
engage the upper tool 9 with the lower fool 59, with
the result that the upper tool 9 is moved upward
relative to the holder body 5.

When the upper tool 9 is relatively moved
gradually toward the holder body 5, because of the
push member 33 of the upper-tool pressing-down
and fixing member 11 being pushed toward the left
in Fig. 2 by the inclined clamp surface 9C of the
upper tool 9, the upper-tool pressing-down and
fixing member 11 is pivoted in the clockwise direc-
tion in Fig. 2, so that the elastic member 49 of the
clamp force adjusting device 13 is compressed
gradually.

Accordingly, when the contact surface 9F of
the upper tool 9 is brought into contact with the
lower end surface 7E of the support plate 7, it is
possible to obtain such a condition that the wedge
portion 9W of the upper tool 9 is fastened and
fixed strongly by the upper-tool pressing-down and
fixing member 11 which is urged in the coun-
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terclockwise direction by the elastic force of the
elastic member 49. Therefore, it is possible to
easily mount the upper tool 9 on the upper tool
holding device 1.

The upper tool 9 can be removed from the
upper tool holding device 1 as follows:

First, the lever 39 of the clamp releasing de-
vice 15 is pivoted in the counterclockwise direction
o loosen the fastening force of the fastening screw
37, so that the upper tool 9 is released from the
upper-tool pressing-down and fixing member 11.
When the fastened condition of the upper tool 9 is
released and therefore the upper tool 9 is moved
downward by its weight, the projection 9P of the
wedge portion 9W of the upper tool 9 is engaged
with the clamp portion 11C of the upper-tool
pressing-down and fixing member 11, so that it is
possible to prevent the upper tool 9 from being
dropped.

As described above, under the condition that
the upper tool 9 is released from the fastening or
fixed condition, when the upper tool 9 is moved in
the horizontal direction, it is possible to easily
remove the upper tool 9 from the upper tool hold-
ing device 1.

In other words, in the embodiment according to
the present invention, it is possible to easily ex-
change the upper tool 9 clamped by the upper
holding device 1 with another upper tool, in spite of
such a simple structure as described above, with-
out use of any tools.

A second embodiment of the upper tool hold-
ing device 1 according to the present invention will
be described hereinbelow with reference to Figs. 3
to 5. In this second embodiment, another upper
tool 9 can be further clamped on the rear surface
of the support plate 7.

Therefore, the same reference numerals have
been retained for the similar element or parts which
have the same functions as with the case of the
first embodiment, without repeating any detailed
description thereof, and only the points different
from the first embodiment will be explained herein-
below.

A point different from the first embodiment is
that a rear-side upper-tool pressing-down and fixing
member 61 is attached to the rear surface of the
support plate 7 in order to clamp the other upper
tool 9 on the rear surface of the support plate 7.

In more detail, in Fig. 5, a stud 63 formed with
a semispherical head portion 63H is attached hori-
zontally to the rear surface of the support plate 7 of
the holder body 5 with the use of a mounting bolt
65. The rear-side upper-tool pressing-down and
fixing member 61 is pivotally supported by this
stud 63.

To mount the stud 65, the front side upper-tool
pressing-down and fixing member 11 is formed
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with a tool hole 11T, and a locking pin 67 engaged
with a groove 61G formed in the rear-side upper-
tool pressing-down and fixing member 61 is at-
tached to the head portion 63H of the stud 63.
Accordingly, when the mounting bolt 65 is rotated,
the stud 63 will not be rotated.

In order to use the clamping-force producing
device 13 in common for both the front-side upper-
tool pressing-down and fixing member 11 and the
rear-side upper-tool pressing-down and fixing
member 61, the clamping-force producing device
31 is housed in the holder body 5, and a small
diameter hole 69 is formed in the rear wall of an
inner hollow portion 5H. Further, a contact member
71 mounted on the upper portion of the rear-side
upper-tool pressing-down and fixing member 61 is
passed through the small diameter hole 69 so as to
be brought into contact with a head portion 45H of
an adjust screw 45.

Further, a ring nut 73 is screwed into left side
(in Fig. 5) of the inner hollow portion 5H in order to
restrict the movement of the contact member 51 of
the clamp adjusting device 13.

In the second embodiment as described above,
when the mounting bolt 65 is fastened, it is possi-
ble to tightly fasten the upper tool 9 between the
rear side of the support plate 7 and the rear-side
upper-tool pressing-down and fixing member 61.
When the mounting bolt 65 is loosened, the upper
tool 9 can be released from the fastened condition
by the rear-side upper-tool pressing-down and fix-
ing member 61.

Further, in the case where the front-side upper-
fool pressing-down and fixing member 11 is kept
under the condition that an appropriate member is
sandwiched between the support plate 7 and the
lower end of the front-side upper-tool pressing-
down and fixing member 11 (to hold the front-side
upper-tool pressing-down and fixing member 11 at
a fixed condition relative to the support plate 7), it
is possible to fasten and release the upper tool 9
by use of the rear-side upper-tool pressing-down
and fixing member 61 by operating the lever 39.

Therefore, in this second embodiment, two up-
per tools 9 can be fixed (both sides of each upper
tool 9 are reversed) to the front and rear side
surfaces of the support plate 7 of the holder body 5
according to the bending shape of the workpiece
W, and in addition it is possible to exchange the
upper tools 9 easily in the same way as with the
case of the first embodiment.

As understood by the above-mentioned em-
bodiments, in the upper tool holding device 1 ac-
cording to the present invention, an upper tool or
upper tools 9 can be exchanged easily in spite of
the simple structure, and in addition it is possible
to prevent the upper tool 9 from being dropped
even when the upper tool holding device 1 is
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released from the fixed upper tool 9, thus improv-
ing the safety of the press brake.

Claims

1.  An upper tool (9) for a press brake, adapted to
be attached on an upper tool holding device
(1) mounted on an upper table (3) of the press
brake, comprising:

a wedge portion (9W) having a contact
surface (9F) brought into contact with a lower
surface (7E) of a support plate (7) provided on
a holder body (5) of the upper tool holding
device (1), a slide surface (9S) slidably brought
into contact with a front or rear surface of the
support plate (7), and a clamp surface (9C)
brought into pressure contact with a pressing-
down and fixing section (11C) of an upper-tool
pressing-down and fixing member (11) of the
upper tool holding device (1); and

a work processing portion (9M) for pro-
cessing a workpiece (W) in cooperation with a
lower tool (59).

2. The upper tool (9) for a press brake of claim 1,
wherein said wedge portion (9W) is formed, on
the upper side thereof, with a projecting por-
tion (9P) engageable with the pressing-down
and fixing section (11C) of the upper-tool
pressing-down and fixing member (11).

3. An upper tool holding device (1) for a press
brake, for removably mounting an upper tool
(9) on an upper table (3)of the press brake,
comprising:

a holder body (5) attached to the upper
table (3);

a support plate (7) provided on a lower
portion of said holder body (5);

an upper-tool pressing-down and fixing
member (11) attached to said holder body (5),
for fixedly pressing-down an upper portion of
an upper tool (9) in cooperation with said sup-
port plate (7);

a clamping-force producing device (5) hav-
ing a elastic member (49), the clamping-force
producing device (5) being adapted to adjust
clamping force of said upper-tool pressing-
down and fixing member (11); and

a clamp releasing device (15) for releasing
the pressing-down of the upper tool (9).

4. The upper tool holding device (1) for a press
brake of claim 3, wherein said upper-tool
pressing-down and fixing member (11) is pivot-
ally supported by said holder body (5); the
upper portion of said upper-tool pressing-down
and fixing member (11) is urged by said
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clamping-force producing device (13), in such
a direction as to be separated from said holder
body (5), to urge a pressing-down and fixing
section (11c) provided on a lower portion of
said upper-tool pressing-down and fixing mem-
ber (11) toward said support plate (7); said
clamp releasing device (15) provided on an
upper portion of said upper-tool pressing-down
and fixing member (11) includes a fastening
screw (37) pivoted by a lever (39); and an end
of the fastening screw (37) is brought into
contact with said clamping-force producing de-
vice (13).

The upper tool holding device (1) for a press
brake of claim 3 or 4, wherein said clamping-
force producing device (13) comprises:

an adjust screw (45) engaged with a nut
member (43) to adjust an engage position be-
tween the two;

a ring member (47) fitted to said adjust
screw (45) so as to be axially shiftable; and

an elastic member (49) disposed between
a head portion (45H) of said adjust screw (45)
and said ring member (47).

The upper tool holding device (1) of claim 3 or
4, wherein two upper-tool pressing-down and
fixing members (11) are pivotally supported on
both side surfaces of the holder body (5), and
said clamping-force producing device (13) is
used in common for both said upper-tool
pressing-down and fixing members (11).
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