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Description

[0001] The present invention relates to an upper tool
in combination with an upper tool holder for a press
brake according to the preamble of claim 1.

[0002] Asis well known, the structure of a press brake
is such that an upper table (referred to as an upper
apron, sometimes) and a lower table (referred to as a
lower apron, sometimes) are provided so as to be
opposed vertically to each other and further any one of
the upper and lower tables is moved up and down rela-
tive to the other as a ram.

[0003] Further, in the press brake, an upper tool is
attached to the lower portion of the upper table and a
lower tool is attached to the upper portion of the lower
table.

[0004] In the above-mentioned structure, work dis-
posed between the upper and lower tools can be bent
when both the tools are engaged with each other by
moving the movable-side table up and down.

[0005] In the above-mentioned press brake, in order
to exchange an upper tool with another upper tool
according to the bending shape of work, a number of
upper tool holder devices are attached to the lower por-
tion of the upper table, and further a number of tools are
removably supported by a number of the upper tool
holder devices, respectively.

[0006] Here, in the conventional upper tool holder
device, an upper tool clamp is mounted on a holder
body attached to the lower portion of the upper table,
and the upper portion of the upper tool is strongly fas-
tened and fixed between the holder body and the upper
tool clamp when the upper clamp is fastened with fas-
tening bolts.

[0007] In the conventional upper tool holder device,
therefore, a great number of fastening bolts arranged on
a number of upper tool holder devices must be rotated
in order to exchange the upper tool on the upper table,
thus causing a problem in that the tool exchange work is
complicated and therefore troublesome.

[0008] To overcome the above-mentioned problem, in
DE-A1-39 32 629 an upper tool and tool holder accord-
ing to the preamble of claim 1 has been so far proposed
such that an hydraulic cylinder is attached for each
upper tool holder to fasten and unfasten the upper tool
clamp with the use of the attached hydraulic cylinder,
respectively.

[0009] In this conventional art upper tool holder
device, however, since a number of hydraulic cylinders
must be provided for a number of the upper tool holder
devices independently, and further since a hydropres-
sure source is required additionally, there exists another
problem in that the structure is complicated and there-
fore the manufacturing cost thereof is high.

[0010] Further, in the conventional art upper tool
holder device, whenever the upper tool is unclamped by
releasing the upper tool clamp provided for the upper
tool holder device, there exists such a danger that the
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released upper tool falls down. Further, in the prior art
upper tool holder device, during the upper tool setting
work, since the upper tool must be first fastened slightly
to such an extent that the upper tool will not fall and then
the upper tool must be fastened strongly with the upper
tool clamp after the alignment of both the upper and
lower tools has been confirmed, there exists another
problem in that the upper tool setting work is trouble-
some. In DE-A1-39 32 629 a metal strip which is
arranged between the tool an a movable tool clamp has
been proposed for preventing a tool from being
dropped. The metal strip comprises a projection for
engagement with the tool to thereby prevent it from
being dropped when the tool clamp is released. How-
ever it is not possible to fasten the tool only slightly by
this metall strip for tool setting work.

[0011]  Further, there is another conventional art as
disclosed by a document EP-0 387 121 A1 related to
the present invention, whose structure is such that an
upper tool is clamped between an upper tool holder
body and an upper tool clamp pivotally attached to the
upper table of a press brake. In this conventional struc-
ture, however, since the upper tool must be attached to
and removed from the upper tool holder body by pivot-
ing the upper tool about the pivotal axle of the upper tool
clamp, there exists such a shortcoming that the shape
of the upper tool is restricted.

[0012] With these problems in mind, therefore, it is the
primary object of the present invention to provide an
upper tool removably attachable to the upper tool holder
device, by which the upper tool can be exchanged eas-
ily, without dropping the upper tool from the tool holder
device, even when the upper tool is released from
clamping.

[0013] To achieve the above-mentioned object, the
present invention provides an upper tool in combination
with an upper tool holder for a press brake according to
claim 1.

[0014] Preferably, the push actuating means is a lower
surface of an engage groove portion extending horizon-
tally and formed in any of a front or rear surface of the
upper tool. Further, the push actuating means is a lower
surface of an engage groove portion extending horizon-
tally and formed in any of front and rear surfaces of the
upper tool, an upper surface of the engage groove por-
tion being engageable with a part of the actuated mem-
ber. Further, the push actuating means is a lower
surface of an engage groove portion extending horizon-
tally and formed in any of front and rear surfaces of the
upper tool, the engage groove portion being formed
between a vertical position roughly the same as a
holder contact surface formed at a shoulder portion of
the upper tool and another vertical position slightly
lower than an upper end of the upper tool.

[0015] Preferrably the push actuating means is a
lower surface of an engage groove portion rectangular
in cross section and formed in any of front and rear sur-
faces of the upper tool, the upper surface of said
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engage groove portion being engageable with a project-
ing portion rectangular in cross section of the actuated
member, and a vertical dimension of the rectangular
projecting portion of the actuated member being deter-
mined to be slightly larger than that of the engage
groove portion.

[0016] When the actuated member of the upper tool
holder device is pushed upward by the push actuating
means of the upper tool for a press brake relative to the
upper tool holder device, since the clamping force
increases gradually by the clamping force increasing
mechanism, it is possible to clamp the upper tool
securely. Accordingly, the upper tool can be mounted to
the upper tool holder device easily and securely without
use of any tool.

[0017] In another preferred embodiment, the upper
tool is removably attached between an support plate
provided at a lower portion of a holder body of an upper
tool holder device mounted on an upper table of the
press brake and an upper tool clamp pivotally attached
to the upper holder body so as to push the upper tool
against the support plate, wherein the upper tool is
formed with: a contact surface brought into tight contact
with a lower surface of the support plate; a slide surface
brought into slidable contact with any of front and rear
surfaces of the support plate; a wedge pushing-up por-
tion for pushing upward a wedge-shaped member pro-
vided movably up and down at a lower portion of the
upper tool clamp, in order to increase an upper tool
clamping force by the upper tool clamp when the upper
tool is moved upward relative to the support plate so
that the contact surface of the upper tool can be brought
into tight contact with the lower surface of the support
plate; and a processing portion for processing work in
cooperation with a lower tool.

[0018] Further, the wedge pushing-up portion is a
lower surface formed in an engage groove portion
formed in the upper tool so as to be engageable with
and disengageable from an engage projecting portion
of the wedge-shaped member. Further, the engage
groove portion is formed with an upper engage surface
engageable with an upper surface of the engage pro-
jecting portion of the wedge-shaped member for pre-
vention of the upper tool from being dropped from the
upper tool holder device. Further, the wedge pushing-up
portion is an upper surface formed in an engage project-
ing portion formed in the upper tool so as to be engage-
able with and disengageable from an engage groove
portion formed in the wedge-shaped member.

[0019] In another preferred embodiment, the upper
tool is removably attached between an support plate
provided at a lower portion of a holder body of an upper
tool holder device mounted on an upper table of the
press brake and an upper tool clamp pivotally attached
to the upper holder body so as to push the upper tool
against the support plate, wherein the upper tool is
formed with: a contact surface brought into tight contact
with a lower surface of the support plate; a slide surface
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brought into slidable contact with any of front and rear
surfaces of the support plate; a wedge pushing-up por-
tion for pushing upward a wedge-shaped member pro-
vided movably up and down at a lower portion of the
upper tool clamp in order to increase an upper tool
clamping force by the upper tool clamp when the upper
tool is moved upward relative to the support plate so
that the contact surface of the upper tool can be brought
into tight contact with the lower surface of the support
plate; and a processing portion for processing work in
cooperation with a lower tool, and wherein under the
condition that the wedge pushing-up portion is brought
into loose contact with the wedge-shaped member to
push the wedge-shaped member upward, a space H
between the lower end surface of the support plate and
the contact surface of the upper tool is given by an
expression as follows:

H=(B2.P)/(A% .K.tan )

where: A denotes a dimension between a pivotal center
of the upper tool clamp and an elastic member for push-
ing the upper tool clamp; B denotes an average dimen-
sion between the same pivotal center and a push
actuating portion at which the upper tool clamp pushes
the upper tool against the support plate via the wedge-
shaped member; P denotes a pushing force for pushing
the upper tool against the support plate; K denotes the
elastic modulus of the elastic member; and 6 denotes
an inclination angle of the wedge-shaped member.
[0020] Preferrably, the upper portion of the upper tool
is pinched between the support plate of the upper tool
holder device and the pivotal upper tool clamp; the
engage groove portion formed in the upper tool is
engaged with the engage projecting portion of the
wedge-shaped member provided movably up and down
at the lower portion of the upper tool clamp; and the
upper tool is moved upward relative to the support plate
to move upward the wedge-shaped member by the
wedge pushing-up portion formed at the lower surface
of the engage groove portion of the upper tool. Under
these conditions, since the space between the lower
portion of the upper tool clamp and the support plate is
widened by the wedge-shaped member, the clamping
force increases gradually by an elastic force of the elas-
tic member, with the result that it is possible to clamp the
upper tool securely.

[0021] When the above-mentioned clamping force is
released, since the upper surface of the engage project-
ing portion of the wedge-shaped member is engaged
with the upper surface of the engage groove portion of
the upper tool, it is possible to prevent the upper tool
from being dropped from the upper tool holder device,
with the result that the upper tool can be attached to or
removed from the upper tool holder device easily and
safely without use of any tool.

[0022] Further advantageous embodiments are laid
down in the subclaims.
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[0023] The invention will be described hereinafter by
means of example with respect to the accompanying
drawings showing embodiments of the invention.

Fig. 1 is a front view showing an embodiment of the
upper tool holder device;

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

Fig. 3 is a cross-sectional view showing the essen-
tial portion of a second embodiment of the upper
tool holder device;

Fig. 4 is a cross-sectional view showing the essen-
tial portion of a third embodiment of the upper tool
holder device;

Fig. 5 is a front view showing a fourth embodiment
of the upper tool holder device;

Fig. 6 is a cross-sectional view taken along the line
6 - 6 shown in Fig. 5;

Fig. 7 is a cross-sectional view taken along the line
7 - 7 shown in Fig. 5;

Fig. 8 is an illustration showing the relationship
between the upper tool holder device and the upper
tool;

Fig. 9 is an illustration showing a fifth embodiment
of the upper tool holder device and the upper tool;
and

Fig. 10 is an illustration showing a sixth embodi-
ment of the upper tool holder device and the upper
tool.

[0024] To facilitate understanding of the present inven-
tion, the overall construction of an upper tool holder
device 1 will be described in detail hereinbelow.

[0025] The upper tool holder device 1 is removably
attached to the lower portion of an upper table 3 of a
press brake (not shown). The upper tool holder device 1
is provided with a holder body 5 removably attached to
the upper table 3, an upper tool clamp 11 pivotally
attached to the holder body 5 to push and fix an upper
portion 9U of an upper tool 9 against and to a support
plate 7 formed integrally with the lower portion of the
holder body 5, a clamping force adjusting mechanism
13 for adjusting the clamping force to the upper tool
clamp 11, a clamp releasing mechanism 15 for releas-
ing the upper tool 9 clamped by the upper tool clamp 11,
and a wedge-shaped member 17 (actuated member)
movable up and down relative to the lower portion of the
upper clamp 11 and formed with an engage projecting
portion 17K engageable with an engage groove portion
9K (push actuating means) formed in the upper tool 9.
[0026] In more detail, the holder body 5 is formed with
an upper block portion 5B having a thick wall extending
in the front and rear direction (the right and left direction
in Fig. 2) and a support plate 7 having a thin wall
extending in the same direction and formed integral with
the upper block portion 5B. Further, a mounting plate 21
is attached onto the front surface (on the left side sur-
face in Fig. 2) of the upper block 5B of the holder body
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5 with a plurality (two) of bolts 19 (see Fig. 1) so as to
project upward away from the upper end portion of the
holder body 5.

[0027] Therefore, when the mounting plate 21 is
brought into contact with the lower front surface portion
of the upper table 3 and further a clamp jaw 25 is fas-
tened with two fastening bolts 23 screwed into the upper
table 3, since the upper mounting plate 21 can be
pressed against the upper table 3, it is possible to
mount the holder body 5 onto the upper table 3.

[0028] In order to adjust the vertical position of the
holder body 5 relative to the upper table 3, a wedge
member 27 extending horizontally (see Fig. 1) is inter-
posed between the upper surface of the holder body 5
and the lower surface of the upper table 3. A fixing bolt
31 is passed through a slot 29 formed in the mounting
plate 21 so as to extend in the horizontal direction, and
screwed into the wedge member 27 (see Fig. 2).
[0029] In the above-mentioned structure, under the
condition that the clamp jaw 25 is fastened slightly to
such an extent that the holder body 5 will not fall and in
addition the fixing bolt 31 is unfastened, when the
wedge member 27 is moved in the right and left direc-
tion in Fig. 1, it is possible to finely adjust the vertical
position of the holder body 5 relative to the upper table
3.

[0030] The above-mentioned upper tool clamp 11 isa
plate member having a width (in the right and left direc-
tion in Fig. 1) roughly the same as that of the holder
body 5, and pivotally attached to the holder body 5 so as
to fasten and fix the upper portion 9U of the upper tool 9
between the upper tool clamp 11 and the support plate
7 (as shown in Fig. 2) and to the support plate 7.
[0031] In more detail, the upper clamp 11 is supported
so as to be pivotal in the front and rear direction by a
plurality of mounting bolts 33 passing through a plurality
(two) of through holes 11H formed at roughly the verti-
cally middle portion of the upper tool clamp 11 and fix-
edly fastened toward the support plate 7 in the
horizontal direction. To facilitate the pivotal motion of the
upper tool clamp 11, a spherical washer 35 is inter-
posed between each head of the mounting bolts 33 and
the upper tool clamp 11, as shown in Fig.2. Further, two
coil springs 37 are elastically interposed between the
upper tool clamp 11 and the support plate 7 so as to be
urged away from each other.

[0032] The upper tool clamp 11 is formed with an
inclined surface 118 at the lower portion thereof, whose
upper end portion is inclined toward the support plate 7.
In contact with this inclined surface 11S, the wedge-
shaped member (actuated member) 17 is disposed so
as to be movable up and down relative to the inclined
surface 118.

[0033] In more detail, the upper tool clamp 11 is
formed with two slots 11LH extending in the vertical
direction on the left and right sides at the lower end por-
tion thereof. Further, two mounting bolts 39 passing
through these slots 11LH, respectively are screwed into
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the wedge-shaped member (actuated member) 17, so
that the wedge-shaped member 17 can be attached to
the upper tool clamp 11 so as to be movable up and
down, because the two mounting bolts 29 are movable
within the slots 11LH. Further, the wedge-shaped mem-
ber 17 is formed with the engage projecting portion 17K
at an appropriate position thereof so as to be removably
engageable with a horizontal engage groove portion 9K
formed in the upper tool 9.

[0034] In other words, since the engage projecting
portion 17K is a projecting portion projecting outward
from the wedge-shaped member (actuated member)
17, the cross-sectional shape of the engage projecting
portion 17K is rectangular in shape, as shown in Fig. 2.
[0035] Further, the clamping force adjusting mecha-
nism 13 is provided in a horizontal hole 5H formed in the
upper block portion 5B of the holder body 5, so as to
apply an adjustable clamping force to the upper tool 9
clamped between the upper clamp 11 and the support
plate 7.

[0036] In more detail, as shown in Fig. 2, the clamping
force adjusting mechanism 13 is composed of an adjust
screw 41, a ring member 43 loosely fitted to the adjust
screw 41, a nut member 45 in mesh with the adjust
screw 41 to adjust the position of the ring member 43,
and an elastic member 47 such as a spring disposed
between a head portion 41H of the adjust screw 41 and
the ring member 43.

[0037] In the above-mentioned construction, it is pos-
sible to adjust the urging force of the elastic member 47
by adjusting the engage position of the nut member 45
relative to the adjust screw 41; that is, by adjusting the
compression of the elastic member 47.

[0038] In the clamping force adjusting mechanism 13,
the head portion 41H of the adjust screw 41 is in contact
with the inner bottom wall portion of the hole 5H, and
further a cylindrical push member 49 (into which the nut
member 45 is inserted) is in contact with the ring mem-
ber 43. Further, the end portion of the fastening screw
51 of the clamping force releasing mechanism 15 pro-
vided on the upper tool clamp 11 is in contact with the
push member 49.

[0039] In more detall, the clamp releasing mechanism
15 is composed of the fastening screw 51 passing
through and screwed into the upper portion of the upper
tool clamp 11 and a lever 53 formed integral with the
fastening screw 51.

[0040] Accordingly, when the lever 53 is pivoted, it is
possible to fasten and unfasten the fastening screw 51
toward and from the cylindrical push member 49. Fur-
ther, two right and left stopper pins 55 (see Fig. 1) are
implanted in the mounting plate 21 to restrict the pivotal
motion of the lever 53.

[0041] In the above-mentioned construction, as
shown in Fig. 2, under the condition that the upper tool
9 is clamped between the support plate 7 of the holder
body 5 and the upper clamp 11, when the lever 53 of the
clamp releasing mechanism 15 is pivoted clockwise to
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the rightward position (R) in Fig. 1 to fasten the fasten-
ing screw 51, since the elastic member 47 of the clamp-
ing force adjusting mechanism 13 s further
compressed, the elastic force of the elastic member 47
is increased, so that the upper tool 9 is more strongly
fastened and fixed by the upper clamp 11 due to an
increased reaction force caused by the elastic force of
the elastic member 47.

[0042] In contrast with this, when the lever 53 of the
clamp releasing mechanism 15 is pivoted counterclock-
wise to the leftward position (L) in Fig. 1 to unfasten the
fastening screw 51, the upper tool 9 is released from the
clamping force of the upper tool clamp 11.

[0043] As described above, when the lever 53 is piv-
oted to fasten or unfasten the upper tool 9 through the
upper clamp 11, the upper clamp 11 is pivoted clock-
wise or counterclockwise (leftward or rightward in Fig.
2) about the mounting bolt 33.

[0044] In order to guide the pivotal motion of the upper
tool clamp 11 and further to restrict the vertical move-
ment of the upper tool clamp 11, as shown in Fig. 1, a
plurality of small restriction pieces (or members) 57 are
attached to the holder body 5 with bolts 59 so as to be
in contact with the upper surface of the upper tool clamp
11. Accordingly, the upper clamp 11 can fasten or fix the
upper tool 9 at any predetermined position stably with-
out being moved up and down.

[0045] As shown in Fig. 2, the upper tool 9 removably
attached to the upper tool holder device 1 constructed
as described above is formed with a contact surface 9F
brought into contact with a lower end surface 7E of the
support plate 7. Further, the upper tool 9 is formed with
the upper portion 9U projecting upward from the contact
surface 9F and with a slide surface 9S brought into slid-
able contact with the front surface of the support plate 7.
Further, the upper tool 9 is formed with an engage
groove portion (push actuating means) 9K on the sur-
face opposite to the slide surface 9S. Further, the upper
tool 9 is formed with a work processing portion 9M at
the lower end portion thereof to bend a work K in coop-
eration with a lower tool 63 attached to the lower table
61 of the press brake.

[0046] As well understood with reference to Fig. 2, the
engage groove of the engage groove portion 9K is
formed into a rectangular shape in cross section in such
a way that the upper surface of the engage groove por-
tion (push actuating means) 9K serves as an engage
surface engageable with the upper surface of the
engage projecting portion 17K of the wedge-shaped
member (actuated member) 17, and further the lower
surface thereof parallel to the upper surface thereof
serves as a push actuating means or a wedge pushing-
up portion for pushing up the lower surface of the
engage projecting portion 17K of the wedge-shaped
member 17. Accordingly, the engage projecting portion
17K of the wedge-shaped member 17 can be engaged
with the engage groove portion 9K of the upper tool 9.
Further, the vertical dimension of the engage groove
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portion 9K is determined to be slightly larger than that of
the engage projecting portion 17K so that the wedge-
shaped member 17 is not moved up and down exces-
sively relative to the upper tool 9.

[0047] In the above-mentioned construction, in the
case where the upper tool 9 has been removed from the
upper tool holder device 1, the upper tool 9 can be
attached again to the upper tool holder device 1 as fol-
lows:

[0048] First, the lever 53 of the clamp releasing mech-
anism 15 is pivoted clockwise in Fig. 1 to the rightward
position (R) to fasten the fastening screw 51. Under
these conditions, a space can be maintained between
the support plate 7 and the wedge-shaped member 17
attached to the lower portion of the upper tool clamp 11,
and the wedge-shaped member 17 is located at the low-
ermost position due to its weight.

[0049] Accordingly, it is possible to insert the upper
portion 9U of the upper tool 9 into the space formed
between the support plate 7 and the upper clamp 11 in
the horizontal direction in such a way that the engage
groove portion 9K (push actuating means) formed in the
upper tool 9 is engaged with the engage projecting por-
tion 17K of the wedge-shaped member 17 (actuated
member).

[0050] Thereafter, the movable side of the upper and
lower tables 3 and 61 of the press brake is moved up
and down to engage the upper and lower tools 9 and 63
correctly with each other. In this engagement process of
both the upper and lower tools 9 and 63, the upper tool
9 is generally moved upward relative to the holder body
5.

[0051] When the upper tool 9 is moved gradually
upward relative to the holder body 5 as described
above, since the lower surface of the engage projecting
portion 17K of the wedge-shaped member 17 is also
moved upward by the lower surface of the engage
groove portion 9K of the upper tool 9, the wedge-
shaped member 17 is moved upward together with the
upper tool 9. Accordingly, the upper tool clamp 11 is piv-
oted gradually in the clockwise direction in Fig. 2, so
that the elastic member 47 of the clamping force adjust-
ing mechanism 13 is compressed gradually.

[0052] Accordingly, when the upper tool 9 is moved
upward relative to the support plate 7 so that the contact
surface 9F of the upper tool 9 is brought into contact
with the lower end surface 7E of the support plate 7, the
upper tool clamp 11 can clamp the upper portion 9U of
the upper tool 9 more strongly and tightly due to the
increased elastic force of the elastic member 47 of the
clamping force adjusting mechanism 13, with the result
that it is possible to attach the upper tool 9 easily to the
upper tool holder device 1.

[0053] In the above-mentioned construction, in the
case where the upper tool 9 has been already attached
to the upper tool holder device 1, the upper tool 9 can be
removed from the upper tool holder device 1 as follows:
[0054] First, the lever 53 of the clamp releasing mech-
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anism 15 is pivoted to the leftward position (L) in Fig. 1
to unfasten the fastening screw 51, so that the upper
tool 9 is released from the fastening condition by the
upper tool clamp 11.

[0055] When the upper tool 9 is released from the
upper tool clamp 11, both the upper tool 9 and the
wedge-shaped member 17 drop to the lowermost posi-
tion due to their weights, respectively. In this case, since
an upper surface of the engage groove portion 9K of the
upper tool 9 is engaged with the engage projecting por-
tion 17K of the wedge-shaped member 17, it is possible
to prevent the upper tool 9 from being further dropped,
thus maintaining the safety. Under the condition that the
upper tool 9 is released from the clamping condition by
the upper tool clamp 11, 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 holder device 1.
[0056] As understood already, in the upper tool and
tool holder device 1 according to the present invention,
it is possible to attach and remove the upper tool 9 to
and from the upper tool holder device 1 easily, without
use of any tool, in spite of the simple construction.
[0057] Further, in the embodiment of the present
invention, the structure is such that when the lower sur-
face of the engage groove portion 9K (push actuating
means) of the upper tool 9 pushes upward the engage
projecting portion 17K of the wedge-shaped member
(actuated member) 17, the clamping force (push force)
of the upper tool clamp 11 against the support plate 7
increases gradually with increasing upward movement
of the wedge-shaped member 17. Therefore, the
wedge-shaped member 17, the upper clamp 11 and the
clamp force adjusting mechanism 13, etc. construct a
sort of clamp force increasing mechanism for increasing
the clamping force gradually when the wedge-shaped
member 17 (which serves as an actuated member) is
moved upward relative to the support plate 7.

[0058] As a part of the above-mentioned clamping
force increasing mechanism, there is provided a clamp-
ing force adjusting mechanism 13 including the elastic
member 47. In this embodiment, however, it is also pos-
sible to adopt a hydraulic cylinder filled with a compres-
sive fluid (e.g., gas) instead of the clamping force
adjusting mechanism 13. Further, it is also possible to
construct the upper tool clamp 11 itself by a leaf spring
without use of the clamping force adjusting mechanism
13. In this case, the elastic deformation of the upper tool
clamp 11 itself is used to generate the clamping force. In
other words, the clamping force increasing mechanism
of the upper tool holder device can be constructed in
various ways.

[0059] Fig. 3 shows a second embodiment of the
upper tool holder device 1, in which the wedge-shaped
member (actuated member) 17 is formed with an
engage groove portion 17K, and the upper tool 9 is
formed with an engage projecting portion 9K (push
actuating means) so as to be engageable with the
engage groove portion 17K of the wedge-shaped mem-
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ber 17. In other words, the wedge-shaped member 17 Is
pushed upward by the engage projecting portion 9K of
the upper tool 9. The construction and the function of
the second embodiment except above are the same as
with the case of the first embodiment, and whereby the
same effect as in the first embodiment can be obtained.

[0060] Fig. 4 shows a third embodiment of the upper
tool holder device 1, in which the wedge-shaped mem-
ber (actuated member) 17 is additionally formed with an
upper engage projecting portion 17P. By bringing this
engage projecting portion 17P into contact with the
upper surface of the upper tool 9, the wedge-shaped
member 17 is pushed upward by the upper surface of
the upper tool 9. The construction and the function of
the third embodiment except above are the same as
with the case of the first and second embodiments, and
whereby the same effect as in the first and second
embodiments can be obtained.

[0061] Figs. 5to 7 show the fourth embodiment of the
upper tool holder device 1 according to the present
invention, in which both the surfaces of the upper tool 9
can be reversed relative to each other and further an
additional upper tool 9 can be attached to the rear sur-
face side of the support plate 7 in cooperation with
another rear side upper tool clamp 65. Accordingly, the
same reference numerals have been retained for the
similar parts or elements which have the same functions
as with the case of the first embodiment, and only the
points different from the first embodiment will be
described hereinbelow, without repeating the similar
detailed description thereof.

[0062] In order to attach the upper tool 9 onto the rear
surface side of the support plate 7, the rear side upper
tool clamp 65 is provided on the rear side of the support
plate 7.

[0063] In more detail, as shown in Fig. 7, a stud 67
formed with a semi-spherical head 67H is provided hor-
izontally by use of a mounting bolt 69 on the rear sur-
face of the support plate 7 of the holder body 5. The rear
side upper tool clamp 65 is pivotally supported by this
stud 67.

[0064] To pivot the mounting bolt 69, a tool hole 11T
is formed in the front side upper tool clamp 11. Further,
a rotation-stop pin 71 is attached to the head portion
67H of the stud 67 so as to be engaged with a groove
65G formed in the rear side upper tool clamp 65. There-
fore, even when the mounting bolt 69 is rotated, the stud
67 will not be rotated.

[0065] To use in common the clamping force adjusting
mechanism 13 for both the front side upper tool clamp
11 and the rear side upper tool clamp 65, a small-diam-
eter hole 73 is formed in the bottom wall portion of the
hole 5H of the holder body 5. Further, a contact member
75 mounted on the upper portion of the rear side upper
tool clamp 65 is passed through this small-diameter
hole 73 and brought into contact with the head portion
41H of the adjusting screw 41.

[0066] Further, a ring nut 77 is screwed into the hole
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5H on the left side (in Fig. 2) to restrict the movement of
the push member 49 of the clamping force adjusting
mechanism 13.

[0067] In the above-mentioned structure, when the
mounting bolt 69 screwed into the stud 67 is fastened, it
is possible to push and fix the upper tool 9 against the
rear side surface of the support plate 7 with the rear
side upper tool clamp 65. In contrast with this, when the
mounting bolt 69 is unfastened, the upper tool 9 is
released from the rear side upper tool clamp 65.

[0068] Further, when the upper tool clamp 11 is kept
unmovable under the condition that an appropriate
member is interposed between the front side upper tool
clamp 11 and the support plate 7, it is possible to fasten
and unfasten the upper tool 9 by the rear-side upper tool
clamp 65 with the use of the lever 53.

[0069] In summary, in the fourth embodiment, it is pos-
sible to selectively attach the upper tool 9 reversed in
the front and rear direction to the support plate 7
according to the bending shape of the work W. Further,
the upper tool 9 can be attached to and removed from
the upper tool holder device 1 easily for tool exchange.
[0070] As described above, in the upper tool holder
device 1 and the upper tool 9 according to the present
invention, it is possible to attach and remove the upper
tool 9 to and from the upper tool holder device 1 easily
in spite of the simple construction, without dropping the
upper tool 9 even when the upper tool 9 is released from
the upper tool holder device 1, thus improving the safety
of the upper tool exchange work.

[0071] As described above, in the upper tool and tool
holder device 1 of the present invention, the upper tool
9 can be moved upward relative to the support plate 7 of
the tool holder device 1, and the tool clamping force by
the upper tool clamp 11 can be increased gradually
when the wedge-shaped member (actuated member)
17 is pushed upward. Therefore, when the contact sur-
face 9F of the upper tool 9 is brought into contact with
the lower end surface 7E of the support plate 7, it is pos-
sible to obtain a sufficiently large clamping force.
[0072] With reference to Fig. 8, the dimensional rela-
tionship of the tool clamping elements will be explained
in further detail below. Under the condition that the
lower surface of the engage projecting portion 17K of
the wedge-shaped member (actuated member) 17 is
brought into a faint contact with the lower surface of the
engage groove portion (push actuating means) 9K
formed in the upper tool 9 as the wedge pushing-up por-
tion, it is preferable that the space H between the lower
end surface 7E of the support plate 7 and the contact
surface 9F of the upper tool 9 is determined as
expressed below:

H=(B2.P)/(A® .K.tan9)
where:

[0073] A denotes a dimension between the pivotal
center of the upper tool clamp 11 and the elastic means
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47 of the clamping force adjusting mechanism 13 for
pushing the upper tool clamp 11; B denotes an average
dimension between the same pivotal center and the
push actuating portion at which the upper tool clamp 11
pushes the upper tool 9 against the support plate 7 via
the wedge-shaped member 17; P denotes a pushing
force for pushing the upper tool 9 against the support
plate 7; K denotes the elastic modulus of the elastic
means 47; and 6 denotes an inclination angle of the
wedge-shaped member 17.

[0074] As shown in Fig. 8, when the upper tool 9 is
moved upward relative to the support plate 7, since the
lower portion of the upper tool clamp 11 is displaced by
AL and simultaneously the upper portion thereof is dis-
placed by AX, the elastic member 47 is compressed, so
that a clamping force can be increased.

[0075] Here, however, if the dimension H is smaller
than that as expressed by the above formula, when the
upper tool 9 is moved slightly upward, since the contact
surface 9F of the upper tool 9 is brought into contact
with the lower end surface 7E of the support plate 7, a
sufficient clamping force cannot be obtained. As a
result, there exists an undesirable possibility that the
upper tool 9 may drop.

[0076] In contrast with this, if the dimension H is larger
than that as expressed by the above formula, 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, the displacement of the elastic member 47
increases beyond the above-mentioned value AX.
Therefore, although a large clamping force can be
obtained, when the upper tool 9 is required from being
released from the clamping force by use of the lever 53,
a large releasing force is required, with the result that
there exists an undesirable possibility that the upper tool
9 cannot be attached to or removed from the upper tool
holder device 1.

[0077] Fig. 9 shows a fifth embodiment of the upper
tool holder device 101 and the upper tool 9 according to
the present invention.

[0078] In this embodiment, an upper tool holder
device 101 is provided with a work cylinder 103. Further,
the upper tool 9 is provided with a push actuating mem-
ber (means) 107 for pushing upward an actuated rod
(actuated member) 103P of the work cylinder 103.
When this work cylinder 103 is moved upward, it is pos-
sible to obtain a clamping force increasing mechanism
105 for increasing the tool clamping force gradually.
[0079] In more detail, an upper clamp 111 is pivotally
supported by a support plate 109 via a pin 113. This
upper clamp 111 pushes and fixes the upper portion 9U
of the upper tool 9 against and to the support plate 109
of the upper tool holder device 101.

[0080] At the upper portion of the upper tool clamp
111, a piston rod 115P is provided. The end of this pis-
ton rod 115P is reciprocatingly inserted into a clamp cyl-
inder 115 attached to the support plate 109. The
cylinder 115 is linked with the work cylinder 103 pro-

10

15

20

25

30

35

40

45

50

55

vided with the actuated rod 103P via a hydraulic circuit
composed of a check valve CV, an open/close valve V,
and an accumulator ACC.

[0081] Therefore, in this embodiment, after the upper
portion 9U of the upper tool 9 has been located between
the support plate 109 and the upper clamp 11, when the
actuated rod (actuated member) 103P is pushed
upward by the push actuating member (means) 107 of
the upper tool 9, since the working fluid within the work
cylinder 103 is supplied to the clamp cylinder 115
through the check valve CV, so that the piston rod 115P
projects to pivot the upper clamp 111 in the counter-
clockwise direction. Consequently, the upper portion 9U
of the upper tool 9 can be pushed against and fixed to
the support plate 109.

[0082] Fig. 10 shows a sixth embodiment of the
present invention. In this embodiment, the upper sur-
face of the upper portion 9U of the upper tool 9 is used
as a push actuating means. That is, when an actuated
(rod) member 121 (movable up and down) is pushed
upward by this push actuating means (the upper sur-
face) of the upper tool 9, since an upper wedge member
125 is pushed upward via an elastic member 123 dis-
posed on the upper portion of the actuated rod member
121, the upper clamping 111 is pivoted in the counter-
clockwise direction in Fig. 10, so that the upper tool 9
can be pushed against and fixed to the support plate
109.

[0083] As described above, the upper tool and tool
holder for a press brake according to the present inven-
tion comprises push actuating means (9K, 107, 9U) for
actuating upward an actuated member (17, 103P, 121)
movable up and down, in a clamping force increasing
mechanism such that an upper tool clamping force can
be increased gradually when the actuated member (17,
103P, 121) mounted on an upper holder device (1) of
the press brake is moved upward. Therefore, it is possi-
ble to clamp the upper tool securely to the upper tool
holder device without use of any tool. For this purpose,
the upper tool is formed with only the push actuating
means for pushing upward the actuated member. In
other words, it is unnecessary to form the upper tool into
a special shape.

[0084] Further, the push actuating means is a lower
surface of an engage groove portion (9K) extending hor-
izontally and formed in any of a front or rear surface of
the upper tool (9). Therefore, the shape of the push
actuating means is simple.

[0085] Further, the push actuating means is a lower
surface of an engage groove portion (9K) extending hor-
izontally and formed in any of front and rear surfaces of
the upper tool (9), and an upper surface of the engage
groove portion (9K) is engageable with a part of the
actuated member (17). Therefore, the upper and lower
surfaces of the engage groove portion formed in the
upper tool can be utilized effectively.

[0086] Further, the push actuating means is a lower
surface of an engage groove portion (9K) extending hor-
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izontally and formed in any of front and rear surfaces of
the upper tool (9), and the engage groove portion (9K)
is formed between a vertical position roughly the same
as a holder contact surface (9F) formed at a shoulder
portion of the upper tool (9) and another vertical position
slightly lower than an upper end of the upper tool.
Therefore, when the upper tool is clamped between the
upper tool clamp and the support plate, no moment for
pivoting the upper tool will not be generated, so that it is
possible to fix and clamp the upper tool more securely.
[0087] Further, the upper tool and tool holder for a
press brake according to the present invention com-
prises push actuating means (9K) for actuating upward
an actuated member (17) movable up and down, in a
clamping force increasing mechanism such that an
upper tool clamping force can be increased gradually
when the actuated member (17) mounted on an upper
holder device (1) of the press brake is moved upward.
The push actuating means (9K) is a lower surface of an
engage groove portion (9K) rectangular in cross section
and formed in any of front and rear surfaces of the upper
tool (9); the upper surface of the engage groove portion
(9K) is engageable with an engage projecting portion
(17K) rectangular in cross section of the actuated mem-
ber (17); and a vertical dimension of the rectangular
engage projecting portion (17Kk) of the actuated member
is determined to be slightly larger than that of the
engage groove portion. Therefore, the upper tool can be
removably attached to the upper tool holder device with-
out applying an excessive vertical movement of the
upper tool relative to the upper tool holder device, with
the result that the upper tool can be exchanged stably.
[0088] Further, it is provided an upper tool for a press
brake removably attached between an support plate (7)
provided at a lower portion of a holder body (5) of an
upper tool holder device (1) mounted on an upper table
(3) of the press brake and an upper tool clamp (11) piv-
otally attached to the upper holder body (5) so as to
push the upper tool (9) against the support plate (7),
wherein the upper tool is formed with: a contact surface
(9F) brought into tight contact with a lower surface of the
support plate (7); a slide surface (9S) brought into slida-
ble contact with any of front and rear surfaces of the
support plate; a wedge pushing-up portion (9K) for
pushing upward a wedge-shaped member (17) pro-
vided movably up and down at a lower portion of the
upper tool clamp (11), in order to increase an upper tool
clamping force by the upper tool clamp (11) when the
upper tool (9) is moved upward relative to the support
plate (7) so that the contact surface (9F) of the upper
tool can be brought into tight contact with the lower sur-
face of the support plate; and a processing portion (9M)
for processing work in cooperation with a lower tool
(63).

[0089] The wedge pushing-up portion (9K) is a lower
surface formed in an engage groove portion (9K)
formed in the upper tool so as to be engageable with
and disengageable from an engage projecting portion
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(17K) of the wedge-shaped member (17). Further, the
engage groove portion (9K) is formed with an upper
engage surface engageable with an upper surface of
the engage projecting portion (17K) of the wedge-
shaped member (17) for prevention of the upper tool
from being dropped from the upper tool holder device
(1). Further, the wedge pushing-up portion (9K) is an
upper surface formed in an engage projecting portion
(9K) formed in the upper tool so as to be engageable
with and disengageable from an engage groove portion
(17K) formed in the wedge-shaped member (17).
[0090] Further, with the upper tool and tool holder for
a press brake according to the present invention, it is
possible to facilitate mounting and dismounting of the
upper tool to and from the upper tool holder device, in
the mechanism by which the upper tool clamping force
can be increased gradually when the upper tool is
moved upward relative to the support plate of the upper
tool holder device. Further, since a sufficient clamping
force can be obtained whenever the upper tool is
mounted to the upper tool holder device, it is possible to
prevent the upper tool from being dropped from the
upper tool holder device due to insufficient clamping
force, while preventing that the upper tool is difficult to
be dismounted from the upper tool holder device due to
an excessive tool clamping force. Furthermore, since
the upper tool is kept held by the upper tool holder
device whenever the upper tool is being replaced, it is
possible to improve the safety of upper tool exchange
work.

Claims

1. An upper tool (9) in combination with an upper tool
holder (1) for a press brake, the upper tool (9) being
engageable with said tool holder (1) characterized
in that said tool holder (1) includes a wedge-like
actuated member (17) that is movable up and
down,
wherein the upper tool (9) comprises a push actuat-
ing means (9K) for engagement with said actuated
member (17) for actuating an upward movement of
said actuated member (17) and for avoiding drop-
ping of the upper tool (9) from the tool holder (1),
even when the upper tool (9) is released from
clamping, and wherein the push actuating means
(9K) cooperates with said actuated member (17)
such that an upper tool clamping force increases
gradually when the actuated member (17) is moved
upward.

2. Upper tool in combination with an upper tool holder
for a press brake according to claim 1, wherein said
push actuating means (9K) is a lower surface of an
engage groove portion extending horizontally and
formed in any of a front or rear surface of the upper
tool (9).
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Upper tool in combination with an upper tool holder
for a press brake according to claim 1 or 2, wherein
an upper surface of the engage groove portion is
engageable with a part of the actuated member
(17).

Upper tool in combination with an upper tool holder
for a press brake according to claim 2 or 3, wherein
the engage groove portion is formed between a ver-
tical position which is roughly the same as the posi-
tion of a holder contact surface (9E) formed at a
shoulder portion of the upper tool (9) and another
vertical position slightly lower than an upper end of
the upper tool (9).

Upper tool in combination with an upper tool holder
for a press brake according to one of claims 1 to 4,
wherein said engage portion is rectangular in
cross-section, the upper surface of said engage
groove portion is engageable with a projecting por-
tion (17K) rectangular in cross-section of the actu-
ated member (17), and a vertical dimension of the
rectangular projecting portion (17K) of the actuated
member (17) is determined to be slightly larger than
that of the engage groove portion.

Upper tool in combination with an upper tool holder
for a press brake according to claim 1, wherein said
upper tool holder (1) comprises a support plate (7)
provided at a lower portion of a holder body (5) to
be mounted on an upper table (3) of the press brake
and an upper tool clamp (11) pivotally attached to
the upper holder body (5) so as to push the upper
tool (9) against the support plate (7), and the upper
tool (9) comprises:

a contact surface (9F) to be brought into tight
contact with a lower surface (7E) of the support
plate (7);

a slide surface (9S) to be brought into slidable
contact with any of front and rear surfaces of
the support plate (7);

a wedge pushing-up portion forming said push
actuating means for pushing upward said
wedge-shaped actuated member (17) provided
movably up and down at a lower portion of the
upper tool clamp (11), in order to increase an
upper tool clamping force by the upper tool
clamp (11) when the upper tool (9) is moved
upward relative to the support plate (7) so that
the contact surface (9F) of the upper tool (9)
can be brought into tight contact with the lower
surface (7E) of the support plate (7); and

a processing portion (9M) for processing work
in cooperation with a lower tool.

7. Upper tool in combination with an upper tool holder

for a press brake according to claim 6, wherein said
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wedge pushing-up portion is a lower surface
formed in an engage groove portion formed in the
upper tool (9) so as to be engageable with and dis-
engageable from an engage projecting portion of
the wedge-shaped actuated member (17).

Upper tool in combination with an upper tool holder
for a press brake according to claim 7, wherein the
engage groove portion is formed with an upper
engage surface engageable with an upper surface
of the engage projecting portion of the wedge-
shaped actuated member (17) for prevention of the
upper tool (9) from being dropped from the upper
tool holder (1).

Upper tool in combination with an upper tool holder
for a press brake according to claim 6, wherein said
wedge pushing-up portion is an upper surface on
an engage projecting portion formed on the upper
tool (9) so as to be engageable with and disengage-
able from an engage groove portion formed in the
wedge-shaped actuated member (17).

Upper tool in combination with an upper tool holder
for a press brake according to one of claims 6 to 9,
wherein under the condition that the wedge push-
ing-up portion is brought into loose contact with the
wedge-shaped member to push the wedge-shaped
member upward, a space H between the lower end
surface of the support plate and the contact surface
of the upper tool is given by an expression as fol-
lows:

H=(B2.P)/(A% K. tan )
where:

A denotes a dimension between a pivotal
center of the upper tool clamp (11) and an elas-
tic member (47) for pushing the upper tool
clamp (11);

B denotes an average dimension between the
same pivotal center and a push actuating por-
tion at which the upper tool clamp (11) pushes
the upper tool (9) against the support plate (7)
via the wedge-shaped actuated member (17);
P denotes a pushing force for pushing the
upper tool (9) against the support plate (7);

K denotes the elastic modulus of the elastic
member (47); and

0 denotes an inclination angle of the wedge-
shaped actuated member (17).

Upper tool in combination with an upper tool holder
for a press brake according to one of claims 1, 6, 9
or 10, wherein the wedge-shaped actuated mem-
ber (17) has a stop groove for engagement with the
upper tool (9), the wedge-shaped actuated member
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(17) being vertically movably provided at a lower
portion of an upper tool clamp (11) pivotally
attached to the upper tool holder (1), and the upper
tool (9) comprises:

a contact surface (9F) contactable to a lower
surface of a support plate (7) provided at a
lower portion of a holder body of an upper tool
holder (1) attachable to an upper table (3) of a
press brake;

a slide surface (9S) slidably contactable to a
front or rear surface of the support plate (7);
an engage projection engageable with and dis-
engageable from the stop groove of the wedge-
shaped actuated member (17); and

a work processing portion (9M) for processing
a work in cooperation with a lower tool.

Upper tool in combination with an upper tool holder
for a press brake according to claim 11, wherein the
engage projection of the upper tool (9) has a press-
ing surface for pressing an inner surface of the stop
groove of the wedge-shaped actuated member (17)
so0 as to drive the wedge-shaped actuated member
(17).

Upper tool in combination with an upper tool holder
for a press brake according to claim 11 or 12,
wherein said engage projection of the upper tool (9)
has a falling away preventing surface to come into
contact with an inner surface of the stop groove of
the wedge-shaped actuated member (17) to pre-
vent said upper tool (9) from falling away from the
wedge-shaped actuated member (17).

Patentanspriiche

1.

Oberwerkzeug (9) in Verbindung mit einem Ober-
werkzeughalter (1) fur eine Presse, wobei das
Oberwerkzeug (9) in Eingriff mit diesem Werkzeug-
halter (1) bringbar ist, dadurch gekennzeichnet,
daB dieser Werkzeughalter (1) ein keilférmiges,
betatigtes Element (17) beinhaltet, das auf und ab
bewegbar ist,

wobei das Oberwerkzeug (9) eine Druckbetéati-
gungseinrichtung (9K) aufweist zum Eingriff mit die-
sem betatigten Element (17) zum Bewirken einer
nach aufwarts gerichteten Bewegung des betétig-
ten Elementes (17), und zum Verhindern eines Her-
abfallens des Oberwerkzeuges (9) von dem
Werkzeughalter (1), selbst wenn das Oberwerk-
zeug (9) von einem Klemmzustand gelést ist, und
wobei die Druckbetatigungseinrichtung (9K) mit
diesem betatigten Element (17) zusammenwirkt,
derart, daB eine Oberwerkzeug-Klemmkraft all-
mahlich zunimmt, wenn das betatigte Element (17)
nach oben bewegt wird.
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2.

Oberwerkzeug in Verbindung mit einem Oberwerk-
zeughalter fUr eine Presse nach Anspruch 1, wobei
diese Druckbetatigungseinrichtung (9K) eine
untere Oberflache eines Eingriffsnutabschnittes ist,
der sich horizontal erstreckt und in der vorderen
oder hinteren Oberflache des Oberwerkzeuges (9)
ausgebildet ist.

Oberwerkzeug in Verbindung mit einem Oberwerk-
zeughalter flr eine Presse nach Anspruch 1 oder 2,
wobei eine obere Oberflaiche des Eingriffsnutab-
schnittes mit einem Teil des betatigten Elementes
(17) in Eingriff bringbar ist.

Oberwerkzeug in Verbindung mit einem Oberwerk-
zeughalter flr eine Presse nach Anspruch 2 oder 3,
wobei der Eingriffsnutabschnitt zwischen einer ver-
tikalen Position, die ungefahr die gleiche ist wie die
Position einer Halter-Kontaktoberflache (9E), aus-
gebildet an einem Schulterabschnitt des Oberwerk-
zeuges (9), und einer anderen vertikalen Position
geringfugig unterhalb eines oberen Endes des
Oberwerkzeuges (9) ausgebildet ist.

Oberwerkzeug in Verbindung mit einem Oberwerk-
zeughalter fur eine Presse nach einem der Anspri-
che 1 bis 4, wobei dieser Eingriffsabschnitt im
Querschnitt rechteckig ist, die obere Oberflache
des Eingriffsnutabschnittes in Eingriff bringbar ist
mit einem vorspringenden Abschnitt (17K) des
betatigten Elementes (17), der im Querschnitt
rechteckig ist, und eine vertikale Abmessung des
rechteckigen, vorspringenden Abschnitts (17K) des
betatigten Elementes (17) so festgelegt ist, daB sie
geringflgig gréBer ist als diejenige des Eingriffsnut-
abschnittes.

Oberwerkzeug in Verbindung mit einem Oberwerk-
zeughalter fUr eine Presse nach Anspruch 1, wobei
dieser Oberwerkzeughalter (1) aufweist eine Trag-
platte (7), die an einem unteren Abschnitt eines
Haltekérpers (5) vorgesehen ist, um auf einem
unteren Tisch (3) der Presse befestigt zu sein, und
eine Oberwerkzeug-Klemmeinrichtung (11), die
schwenkbar an dem oberen Haltekérper (5) ange-
bracht ist, um das Oberwerkzeug (9) gegen die
Tragplatte (7) zu driicken, wobei das Oberwerkzeug
(9) aufweist:

eine Kontaktoberflache (9F), um in engen Kon-
takt mit einer unteren Oberflache (7E) der Trag-
platte (7) gebracht zu werden;

eine Gleitoberflache (9S), um in Gleitkontakt
mit der vorderen oder hinteren Oberflache der
Tragplatte (7) gebracht zu werden;

einen Keil-Aufwartsdruckabschnitt, der diese
Druckbetéatigungseinrichtung bildet zum Auf-
wartsdricken dieses keilférmigen, betéatigten
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Elementes (17), das aufwéarts und abwarts
bewegbar an einem unteren Abschnitt der
Oberwerkzeug-Klemmeinrichtung (11) vorge-
sehen ist, um eine Oberwerkzeug-Klemmkraft
durch die Oberwerkzeug-Klemmeinrichtung
(11) zu erhéhen, wenn das Oberwerkzeug (9)
nach oben relativ zu der Tragplatte (7) bewegt
wird, so daB die Kontaktoberflache (9F) des
Oberwerkzeuges (9) in engen Kontakt mit der
unteren Oberflaiche (7E) der Tragplatte (7)
gebracht werden kann; und

einen Bearbeitungsabschnitt (9M) zum Bear-
beiten eines Werkstlickes im Zusammenwirken
mit dem Unterwerkzeug.

Oberwerkzeug in Verbindung mit einem Oberwerk-
zeughalter fur eine Presse nach Anspruch 6, wobei
dieser Keil-Aufwértsdruckabschnitt eine untere
Oberflache ist, die an einem Eingriffsnutabschnitt
ausgebildet ist, vorgesehen in dem Oberwerkzeug
(9), um in Eingriff mit und auBer Eingriff von einem
Eingriffsvorsprungabschnitt des keilférmigen, beta-
tigten Elementes (17) zu gelangen.

Oberwerkzeug in Verbindung mit einem Oberwerk-
zeughalter fur eine Presse nach Anspruch 7, wobei
der Eingriffsnutabschnitt mit einer oberen Eingriffs-
oberflache ausgebildet ist, die in Eingriff mit einer
oberen Oberflache des Eingriffsvorsprungabschnit-
tes des keilférmigen, betatigten Elements (17)
bringbar ist, um ein Herunterfallen des Oberwerk-
zeuges von dem Oberwerkzeughalter (1) zu verhin-
dern.

Oberwerkzeug in Verbindung mit einem Oberwerk-
zeughalter fur eine Presse nach Anspruch 6, wobei
dieser Keil-Aufwartsdruckabschnitt eine obere
Oberflache an einem Eingriffsvorsprungabschnitt
ist, der an dem Oberwerkzeug (9) ausgebildet ist,
um in Eingriff mit und auBer Eingriff von einem Ein-
griffsnutabschnitt zu gelangen, der in dem keilf6r-
migen, betatigten Element (17) ausgebildet ist.

Oberwerkzeug in Verbindung mit einem Oberwerk-
zeughalter fur eine Presse nach einem der Anspri-
che 6 bis 9, wobei unter der Bedingung, daB der
Keil-Aufwartsdruckabschnitt in losen Kontakt mit
dem keilférmigen Element gebracht ist, um das
keilférmige Element nach oben zu dricken, ein
Raum H zwischen der unteren Endoberfléache der
Tragplatte und der Kontaktoberflache des Ober-
werkzeuges gegeben ist durch die folgende For-
mel:

H=(B%+ P)/(A® « K - tan0),

wobei:
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A eine Abmessung zwischen einem Schwenk-
zentrum der Oberwerkzeug-Klemmeinrichtung
(11) und einem elastischen Teil (47) zum Drik-
ken der Oberwerkzeug-Klemmeinrichtung (11)

bezeichnet;
B eine Durchschnittsabmessung zwischen
demselben Schwenkzentrum und einem

Druckbetéatigungsabschnitt bezeichnet, an dem
die Oberwerkzeug-Klemmeinrichtung (11) das
Oberwerkzeug (9) Uber das keilférmige, beta-
tigte Element (17) gegen die Tragplatte (7)
driickt;

P eine Druckkraft zum Driicken des Oberwerk-
zeuges (9) gegen die Tragplatte (7) bezeichnet;
K den Elastizitdtsmodul des elastischen Teiles
(47) bezeichnet; und

6 den Neigungswinkel des keilférmigen, beta-
tigten Elementes (17) bezeichnet.

Oberwerkzeug in Verbindung mit einem Oberwerk-
zeughalter fur eine Presse nach einem der Anspri-
che 1, 6, 9 oder 10, wobei das keilférmige, betatigte
Element (17) eine Stop-Nut zum Eingriff mit dem
Oberwerkzeug (9) aufweist, wobei das keilférmige,
betatigte Element (17) vertikal beweglich an einem
unteren Abschnitt der Oberwerkzeug-Klemmein-
richtung (11) vorgesehen ist, die schwenkbar an
dem Oberwerkzeughalter (1) angebracht ist, und
wobei das Oberwerkzeug (9) aufweist:

eine Kontaktoberflache (9F), die in Kontakt mit
einer unteren Oberflache einer Tragplatte (7)
bringbar ist, die an einem unteren Abschnitt
eines Haltekorpers eines Oberwerkzeughal-
ters (1) vorgesehen ist, der anbringbar mit
einem Obertisch (3) einer Presse verbindbar
ist;

eine Gleitoberflache (9F), die in gleitenden
Kontakt mit einer vorderen oder hinteren Ober-
flache der Tragplatte (7) bringbar ist;

einen Eingriffsvorsprung, der in Eingriff mit und
auBer Eingriff von der Stop-Nut des keilférmi-
gen, betatigten Elements (17) bringbar ist; und
einem Werkstlck-Bearbeitungsabschnitt (9M)
zur Bearbeitung eines Werkstiickes in Verbin-
dung mit einem Unterwerkzeug.

Oberwerkzeug in Verbindung mit einem Oberwerk-
zeughalter fur eine Presse nach Anspruch 11,
wobei der Eingriffsvorsprung des Oberwerkzeuges
(9) eine Druckoberflache aufweist zum Dricken
einer inneren Oberflache der Stop-Nut des keilfor-
migen, betatigten Elementes (17), um das keilfor-
mige, betéatigte Element zu bewegen.

Oberwerkzeug in Verbindung mit einem Oberwerk-
zeughalter fir eine Presse nach Anspruch 11 oder
12, wobei dieser Eingriffsvorsprung des Oberwerk-
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zeuges (9) eine, ein Herabfallen verhindernde
Oberflache aufweist, um in Kontakt mit einer inne-
ren Oberflache der Stop-Nut des keilférmigen,
betatigten Elementes (17) zu kommen, um ein
Losen des Oberwerkzeuges (9) von dem keilférmi-
gen, betatigten Element (17) zu verhindern.

Revendications

Outil supérieur (9) en combinaison avec un support
d'outil supérieur (1) pour une plieuse, I'outil supé-
rieur (9) pouvant &tre engagé avec ledit support
d'outil (1), caractérisé en ce que ledit support d'outil
(1) comprend un élément actionné en forme de coin
(17) qui est mobile vers le haut et vers le bas, I'outil
supérieur (9) comportant des moyens d'actionne-
ment de poussée (9K) pour engagement avec ledit
élément actionné (17) afin d'actionner un mouve-
ment vers le haut dudit élément actionné (17) et
afin d'éviter une chute de l'outil supérieur (9) du
support d'outil (1), m&@me lorsque I'outil supérieur
(9) est libéré du serrage, et les moyens d'actionne-
ment de poussée (9K) coopérant avec ledit élément
actionné (17) de telle sorte qu'une force de serrage
d'outil supérieur augmente progressivement lors-
que I'élément actionné (17) est déplacé vers le
haut.

Outil supérieur en combinaison avec un support
d'outil supérieur pour une plieuse selon la revendi-
cation 1, dans lequel lesdits moyens d'actionne-
ment de poussée (9K) sont constitués par une
surface inférieure d'une partie de rainure d'engage-
ment s'étendant horizontalement et formée dans
I'une quelconque d'une surface arriére ou avant de
I'outil supérieur (9).

Outil supérieur en combinaison avec un support
d'outil supérieur pour une plieuse selon la revendi-
cation 1 ou 2, dans lequel une surface supérieure
de la partie de rainure d'engagement peut étre
engagée avec une partie de I'élément actionné
(17).

Outil supérieur en combinaison avec un support
d'outil supérieur pour une plieuse selon la revendi-
cation 2 ou 3, dans lequel la partie de rainure
d'engagement est formée entre une position verti-
cale qui est & peu prés la méme que la position
d'une surface de contact de support (9E) formée au
niveau d'une partie d'épaulement de l'outil supé-
rieur (9) et une autre position verticale Iégérement
plus basse gqu'une exirémité supérieure de l'outil
supérieur (9).

Outil supérieur en combinaison avec un support
d'outil supérieur pour une plieuse selon l'une quel-
conque des revendications 1 a 4, dans lequel ladite
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partie de rainure d'engagement est de section rec-
tangulaire, la surface supérieure de ladite partie de
rainure d'engagement peut étre engagée avec une
partie saillante (17K) de section rectangulaire de
I'élément actionné (17), et une dimension verticale
de la partie saillante rectangulaire (17K) de I'élé-
ment actionné (17) est déterminée afin d'étre légé-
rement plus grande que celle de la partie de rainure
d'engagement.

Outil supérieur en combinaison avec un support
d'outil supérieur pour une plieuse selon la revendi-
cation 1, dans lequel ledit support d'outil supérieur
(1) comporte une plaque de support (7) prévue au
niveau d'une partie inférieure d'un corps de support
(5) afin d'étre monté sur une table supérieure (3) de
la plieuse et une bride d'outil supérieur (11) fixée de
fagon pivotante sur le corps de support supérieur
(5) de fagon a pousser I'outil supérieur (9) contre la
plaque de support (7), et l'outil supérieur (9) com-
porte :

une surface de contact (9F) devant étre ame-
née en contact intime avec une surface infé-
rieure (7E) de la plagque de support;

une surface de glissement (9S) devant étre
amenée en contact de glissement avec l'une
quelconque des surfaces avant et arriére de la
plaque de support (7);

une partie de poussée de coin formant lesdits
moyens d'actionnement de poussée destinée a
pousser vers le haut ledit élément actionné en
forme de coin (17) prévu de fagon mobile vers
le haut et vers le bas dans une partie inférieure
de la bride d'outil supérieur (11), afin d'aug-
menter une force de serrage d'outil supérieur
par la bride d'outil supérieur (11) lorsque I'outil
supérieur (9) est déplacé vers le haut par rap-
port & la plague de support (7) de telle sorte
que la surface de contact (9F) de I'outil supé-
rieur (9) peut étre amenée en contact intime
avec la surface inférieure (7E) de la plaque de
support (7); et

une partie de traitement (9M) destinée a traiter
une piéce en coopération avec un outil infé-
rieur.

7. Outil supérieur en combinaison avec un support

d'outil supérieur pour une plieuse selon la revendi-
cation 6, dans lequel ladite partie de poussée de
coin est une surface inférieure formée dans une
partie de rainure d'engagement formée dans l'outil
supérieur (9) de fagon a pouvoir étre engagée avec
et désengagée d'une partie saillante d'engagement
de I'élément actionné en forme de coin (17).

Outil supérieur en combinaison avec un support
d'outil supérieur pour une plieuse selon la revendi-
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cation 7, dans lequel la partie de rainure d'engage-
ment est formée avec une surface d'engagement
supérieure pouvant étre engagée avec une surface
supérieure de la partie saillante d'engagement de
I'élément actionné en forme de coin (17) afin
d'empécher I'outil supérieur (9) de tomber du sup-
port d'outil supérieur (1).

Outil supérieur en combinaison avec un support
d'outil supérieur pour une plieuse selon la revendi-
cation 6, dans lequel ladite partie de poussée de
coin est une surface supérieure sur une partie de
saillie d'engagement formée sur I'outil supérieur (9)
de fagon a pouvoir étre engagée avec et désenga-
gée d'une partie de rainure d'engagement formée
dans I'élément actionné en forme de coin (17).

Outil supérieur en combinaison avec un support
d'outil supérieur pour une plieuse selon l'une des
revendications 6 a 9, dans lequel, dans la condition
ou la partie de poussée de coin est amenée en con-
tact lache avec I'élément en forme de coin afin de
pousser I'élément en forme de coin vers le haut, un
espace H entre la surface d'extrémité inférieure de
la plague de support et la surface de contact de
l'outil supérieur est donné par une expression
comme suit :

H=B2.P)/(A%.K.tan )
ou:

A désigne une dimension entre un centre de
pivotement de la bride d'outil supérieur (11) et
un élément élastique (47) destiné a pousser la
bride d'outil supérieur (11);

B désigne une dimension moyenne entre le
méme centre de pivotement et une partie
d'actionnement de poussée dans laquelle la
bride d'outil supérieur (11) pousse I'outil supé-
rieur (9) contre la plaque de support (7) par
lintermédiaire de I'élément actionné en forme
de coin (17); P désigne une force de poussée
destinée a pousser l'outil supérieur (9) contre
la plaque de support (7);

K désigne le module élastique de I'élément
élastique (47); et

0 désigne un angle d'inclinaison de I'élément
actionné en forme de coin (17).

Outil supérieur en combinaison avec un support
d'outil supérieur pour une plieuse selon l'une des
revendications 1, 6, 9 ou 10, dans lequel I'élément
actionné en forme de coin (17) a une rainure de
butée pour engagement avec I'outil supérieur (9),
I'élément actionné en forme de coin (17) étant
prévu de fagon verticalement mobile au niveau
d'une partie inférieure d'une bride d'outil supérieur
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(11) fixée de fagon pivotante sur le support d'outil
supérieur (1), et I'outil supérieur (9) comporte :

une surface de contact (9F) pouvant étre ame-
née en contact avec une surface inférieure
d'une plaque de support (7) prévue au niveau
d'une partie inférieure d'un corps de support
d'un support d'outil supérieur (1) pouvant étre
fixé sur une table supérieure (3) d'une plieuse;
une surface de glissement (9S) pouvant étre
amenée en contact de glissement avec une
surface avant ou arriére de la plaque de sup-
port (7);

une saillie d'engagement pouvant étre enga-
gée avec et désengagée de la rainure de butée
de I'élément actionné en forme de coin (17); et
une partie de traitement (9M) destinée a traiter
une piéce en coopération avec un outil infé-
rieur.

Outil supérieur en combinaison avec un support
d'outil supérieur pour une plieuse selon la revendi-
cation 11, dans lequel la saillie d'engagement de
l'outil supérieur (9) a une surface de pression desti-
née A presser une surface interne de la rainure de
butée de I'élément actionné en forme de coin (17)
de fagon a entrainer I'élément actionné en forme de
coin (17).

Outil supérieur en combinaison avec un support
d'outil supérieur pour une plieuse selon la revendi-
cation 11 ou 12, dans lequel ladite saillie d'engage-
ment de l'outil supérieur (9) a une surface de
prévention de chute destinée a venir en contact
avec une surface interne de la rainure de butée de
I'élément actionné en forme de coin (17) afin
d'empécher ledit outil supérieur (9) de tomber dudit
élément actionné en forme de coin (17).
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