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(54) Press brake

(57)  What is disclosed is a press brake comprising
folding tools that can be fitted in a movable beam by
means of a receiving and clamping arrangement, which
receiving and clamping arrangement consists at least of
recesses formed in said beam (1) for accommodating
the folding tools (3), a clamping plate being pivotable
about a pivot axis, which clamping plate (4) has an end
intended to engage the tools (3) present in said recess-

es, and a driving arrangement engaging said clamping
plate (4), which functions to cause the clamping plate
(4) to pivot about its pivot axis. In order to prevent ex-
cessive torsion of the clamping plate (4) at the engaging
end thereof, the end of the clamping plate (4) that en-
gages the folding tools (3) and the point of engagement
of the driving arrangement are located on opposite sides
of the pivot axis.
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Description

[0001] Theinventionrelates to a press brake compris-
ing folding tools that can be fitted in a movable beam by
means of a receiving and clamping arrangement, which
receiving and clamping arrangement consists at least of
recesses formed in said beam for accommodating the
folding tools, a clamping plate being pivotable about a
pivot axis, which clamping plate has an end intended to
engage the tools present in said recesses, and a driving
arrangement engaging said clamping plate, which func-
tions to cause the clamping plate to pivot about its pivot
axis.

[0002] With a known press brake of this type, the driv-
ing arrangement engages the clamping plate at a point
located between the pivot axis and the aforesaid end of
the clamping plate engaging the folding tools.

[0003] With this known press brake, problems may
arise when the beam is not fitted with folding tools in
recesses formed therein along the entire length of the
beam, so that the clamping plate only needs to engage
the folding tools over part of its width. If said partial en-
gagement takes place asymmetrically, the forces exert-
ed on the clamping plate by the driving arrangement will
result in a deformation (torsion) of the clamping plate,
such that the aforesaid end of the clamping plate will not
engage the folding tools with equal force. Itis even pos-
sible that some of the folding tools will not be engaged
at all by the clamping plate. If clamping tools are only
present in one half (seen crosswise) of the clamping
plate, the folding tools located nearest the centre of the
clamping plate will be engaged with the greatest force
by the clamping plate, whilst the clamping tools present
at locations increasingly further away from said centre
of the clamping plate will be engaged with decreasing
force (or not al all) by the clamping plate. It stands to
reason that such a situation is undesirable, since at least
some of the tools may move or even become detached
during operation of the press brake in that case, which
will have an adverse effect on the accuracy of the folding
operation.

[0004] It is an object of the present invention to pro-
vide a press brake of the type referred to in the introduc-
tion, wherein this drawback is eliminated in a simple yet
efficient manner.

[0005] In order to accomplish that objective, the in-
vention provides a press brake comprising folding tools
that can be fitted in a movable beam by means of a re-
ceiving and clamping arrangement, which receiving and
clamping arrangement consists at least of recesses
formed in said beam for accommodating the folding
tools, a clamping plate being pivotable about a pivot ax-
is, which clamping plate has an end intended to engage
the tools present in said recesses, and a driving ar-
rangement engaging said clamping plate, which func-
tions to cause the clamping plate to pivot about its pivot
axis, characterized in that the end of the clamping plate
that engages the folding tools and the point of engage-
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ment of the driving arrangement are located on opposite
sides of the pivot axis.

[0006] The presentinvention is based on the percep-
tion that the aforesaid undesirable deformation (torsion)
of the clamping plate at the location of the end engaging
the folding tools can be reduced by decreasing the dis-
tance between said end and the pivot axis of the clamp-
ing plate. While it is difficult to realise such a decrease
when using the press brake that is known from the prior
art, as sufficient space must be available in said prior
art press brake between said pivot axis and said end in
order to enable the driving arrangement to engage the
clamping plate, the press brake according to the inven-
tion is designed to enable the driving arrangement to
engage the clamping plate at a point located on a side
of the pivot axis opposite the side where the aforesaid
engaging end is located. Since the driving arrangement
no longer engages the clamping plate at a position lo-
cated between said pivot axis and said end, it is possible
to minimise the distance between said pivot axis and
said end. Thus, the extent of deformation (torsion) will
be considerably reduced, whilst the clamping force ex-
erted on the folding tools by the clamping plate remains
the same. As a result, the risk that some of the folding
tools will not be clamped down at all, or not to a sufficient
degree, in the case of an asymmetric placement of fold-
ing tools is strongly reduced.

[0007] In a preferred embodiment of the press brake
according to the invention, said engaging end of the
clamping plate comprises a number of resilient lips ar-
ranged side by side.

[0008] Since the distance between the pivot axis and
the end of the clamping plate engaging the folding tools
can only be reduced to a minimum but not to zero, it will
be necessary at all times to take into account the pos-
sibility of a certain degree of deformation of the clamping
plate in the situations as described above. If said end
comprises resilient lips, said lips can easily compensate
for said - already minimised - deformation, by resiliently
deforming to a greater or lesser extent. In this way it is
ensured at all times that each folding tool is engaged.
[0009] A simple way of realising such resilient lips is
provided by an embodiment of the press brake in which
said end is provided with a number of spaced-apart cuts
extending perpendicularly to the relevant edge of the
clamping plate. This strip of material defined between
two adjacent cuts thus forms a lip. It is possible, of
course, to define a desired resilience of the lips by suit-
ably selecting the material at the location of said lips and
suitably selecting the shape of said lips.

[0010] If, according to another embodiment of the
press brake according to the invention, said end of the
clamping plate is bevelled on the side that faces towards
the folding tools, it will be easier to fit the folding tools in
the recesses in the beam, beside the clamping plate,
since the bevel forms an entrance guide, as it were, for
the ends of the folding tools.

[0011] In a preferred embodiment of the press brake
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according to the invention, a housing is mounted on the
beam for accommodating at least part of the driving ar-
rangement, which housing comprises a shoulder ex-
tending parallel to the longitudinal direction of the beam,
and thus of the folding tools, which shoulder forms the
pivot axis. Such a pivot axis extends over the entire
width of the clamping plate, so that, in combination with
the minimised distance between said pivot axis and said
engaging end of the clamping plate, the extent of defor-
mation of the clamping plate under the influence of an
asymmetric load can be minimised. In such cases the
clamping plate will generally comprise, in a manner,
which is known per se, a (counter) shoulder mating with
the aforesaid shoulder. In this way the position of the
clamping plate and the housing relative to each other is
fixed in a reliable manner, whilst pivoting of the clamping
plate and the housing with respect to each other will nev-
ertheless be possible.

[0012] Also other constructional solutions may be
used for forming such a pivot axis, for example hinge
arrangements that are known per se.

[0013] In another embodiment of the press brake, the
driving arrangement consists of a number of spring
members arranged side by side, which spring members
load the clamping plate to a pivoted position in which it
engages the folding tools, and a driving unit, e.g. a cyl-
inder-piston assembly, for pivoting the clamping plate
against the spring force of the spring members to a piv-
oted position in which the folding tools are released. The
spring members may be compression springs accom-
modated in the beam, for example, whilst the driving unit
is accommodated in a housing connected to the beam
in that case. The driving unit, e.g. the cylinder-piston as-
sembly, only needs to be activated when the folding
tools are to be exchanged, removed or the like. The ad-
vantage of this embodiment is the fact that a malfunction
of the driving unit will not result in the folding tools un-
intentionally becoming detached.

[0014] In view of the foregoing it is also possible to
design a press brake such that the driving arrangement
consists of a number of spring members arranged side
by side, which spring members load the clamping plate
to a pivoted position for releasing the folding tools, and
a driving unit, e.g. a cylinder-piston assembly, for pivot-
ing the clamping plate against the spring force of the
spring members to a pivoted position in which the
clamping plate engages the folding tools. In that case
the spring members function to maintain the clamping
plate in an inactive pivoted position, so that less power-
ful spring members may be used. The folding tools are
now kept immobile as a result of the driving unit being
activated.

[0015] The invention will be explained in more detail
below with reference to the drawing, which shows an
embodiment of the press brake according to the inven-
tion.

[0016] Fig. 1is a schematic cross-sectional view of a
part of the press brake according to the invention; and
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[0017] Fig. 2 is a schematic front view of a clamping
plate used in the press brake according to the invention.
[0018] The press brake according to the invention
comprises a movable beam 1, as is already known per
se, in which recesses 2 for receiving folding tools 3 are
formed. The folding tools 3 can be used for folding sheet
material, such as a metal sheet.

[0019] Within this framework the following can be not-
ed. Although the movable beam 1 of a press brake of
the present type is usually an upper beam of the press
brake, said beam 1 may also be a lower beam. Strictly
speaking, it is also conceivable for the beam 1 to be sta-
tionary rather than movable, and arrangements may be
provided for moving the sheet material with respect to
the folding tools 3. This does not influence the move-
ment of the folding tools 3 and the sheet material to be
worked relative to each other, however.

[0020] The folding tools 3 are detachably fitted in the
beam 1. After all, it must be possible to adjust the folding
tools 3 with respect to the beam 1 (in a direction perpen-
dicular to the plane of the drawing), to move the folding
tools 3 at least partially or to exchange at least some of
the folding tools for other folding tools. In order to effect
this detachability of the folding tools 3 with respect to
the beam 1, use is made of a receiving and clamping
arrangement, which, as far as the most essential parts
thereof are concerned, comprises a pivotable clamping
plate 4 and a driving arrangement, which engages the
clamping plate 4, in addition to the recesses 2, which
driving arrangement in this case consists of compres-
sion springs 5 and a driving unit 6.

[0021] The clamping plate 4 has an end 7 intended
for engaging the folding tools 3 that are accommodated
in the recesses 2. Said end 7 is thereto provided with a
nose 8, which can mate with a corresponding cutout 9
in the folding tools 3.

[0022] The clamping plate 4 has a shoulder 10 at a
point some distance away from the aforesaid end 7,
which shoulder rests on a shoulder 11 of a housing 12
mounted to the beam 1. As a result of the mating inter-
action of the shoulders 10 and 11, a pivot axis for the
clamping plate 4 is formed at that location, which pivot
axis extends over the entire width of the clamping plate
4, perpendicularly to the plane of drawing in Fig. 1.
[0023] The compression springs 5, a number of which
are arranged side by side perpendicularly to the plane
of drawing, load the clamping plate 4 to a pivoted posi-
tion (as shown), in which the nose 8 engages in the cut-
out 9 of the folding tools, so that the folding tools 3 are
pressed firmly into the recesses 2 and upwards against
the beam 1. When the driving unit 6 (e.g. a cylinder-pis-
ton assembly) is activated, the clamping plate 4 can be
pivoted against the force exerted by the compression
springs 5 to a position (not shown) in which the clamping
nose 8 releases the recesses 9, and the folding tools 3
can be removed in downward direction, seen in Fig. 1,
from the beam 1. Itis also possible to activate the driving
unit 6 only to a small extent, so that the clamping plate
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4 will only pivot about the pivot axis being defined to a
limited extent as well, such that it is not possible to re-
move the folding tools 3 from the recesses 2, whilst on
the other hand it is possible to move the folding tools
with respect to the beam 1 (in a direction perpendicular
to the plane of drawing of Fig. 1).

[0024] Placement of the driving unit 5,6 on the side of
the pivot axis (defined by the shoulders 10 and 11) re-
mote from the end 7 makes it possible to minimise the
distance between said pivot axis and the end 7. Such a
minimisation will also lead to a minimisation of the extent
of torsion of the clamping plate 4, in particular at the end
7 (e.g. in the case of an asymmetric loading). In this way
it is ensured that all folding tools will be effectively en-
gaged, even when the clamping plate 4 is loaded asym-
metrically.

[0025] Fig. 2 shows a front view of a clamping plate 4
that may be used in the press brake that is shown in Fig.
1. A dotted line 16 indicates the location of the pivot axis
(defined by the mating shoulders 10 and 11 of the clamp-
ing plate 4 and the housing 12, respectively). The dotted
circles 5' schematically represent the location at which
two (in this case) compression springs 5 engage the
clamping plate 4. The dotted circle 6' similarly indicates
the location at which a driving unit 6, such as a cylinder-
piston assembly, engages the clamping plate 4 (in a di-
rection opposite to the direction of pressure of the com-
pression springs 5). As Fig. 2 clearly shows, the end 7
of the clamping plate 4 that engages the folding tools is
provided with cuts 13, which extend perpendicularly to
the respective edge 14 of the clamping plate 4. Said cuts
13 define resilient lips 15 lying side by side, which lips
are capable of offsetting possible torsion of the clamping
plate 4, so that an effective engagement of all folding
tools remains ensured.

[0026] While in the embodiment of the press brake ac-
cording to the invention that is shown in Fig. 1 the com-
pression springs 5 pivot the clamping plate 4 to a rest
position, in which the tools 3 are held in position in the
recesses 2 (and the driving unit 6 needs to be activated
in order for the tools 3 to be released from the beam 1),
it is also conceivable to use an arrangement in which
the compression springs 5 are present in the housing
12 and the driving unit 6 is present in the beam 1. In this
way the compression springs 6 load the clamping plate
4 towards a releasing position (in which the folding tools
3 can be removed from the beam 1), and the driving unit
6 must be activated for retaining the folding tools 3 in
their position in the recesses 2.

[0027] It is furthermore noted that the press brake
may be provided with a safety arrangement to prevent
the folding tools 3 from falling out of the beam 1 in the
inoperative position of the clamping plate 4 already.
Such a safety arrangement may e.g. consist of a pro-
jection formed on the folding tools 3, which mates with
a movable projection that is connected to the beam 1 or
to the housing 12.

[0028] Fig. 1 furthermore shows that the clamping
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plate 4 is provided with a bevelled portion 17 near the
end 7. This provides a smooth entry of the folding tools
3 into the recesses 2 of the beam 1.

[0029] Theinventionis notlimited to the embodiments
as described above, which can be varied in many ways
within the scope of the invention as defined in the claims.

Claims

1. A press brake comprising folding tools that can be
fitted in @ movable beam by means of a receiving
and clamping arrangement, which receiving and
clamping arrangement consists at least of recesses
formed in said beam for accommodating the folding
tools, a clamping plate being pivotable about a pivot
axis, which clamping plate has an end intended to
engage the tools present in said recesses, and a
driving arrangement engaging said clamping plate,
which functions to cause the clamping plate to pivot
about its pivot axis, characterized in that the end
of the clamping plate that engages the folding tools
and the point of engagement of the driving arrange-
ment are located on opposite sides of the pivot axis.

2. A press brake according to claim 1, wherein said
engaging end of the clamping plate comprises a
number of resilient lips arranged side by side.

3. A press brake according to claim 2, wherein said
end is provided with a number of spaced-apart cuts
extending perpendicularly to the relevant edge of
the clamping plate.

4. Apress brake according to any one of the preceding
claims, wherein said end of the clamping plate is
bevelled on the side that faces towards the folding
tools.

5. Apress brake according to any one of the preceding
claims, wherein a housing is mounted on the beam
for accommodating at least part of the driving ar-
rangement, which housing comprises a shoulder
extending parallel to the longitudinal direction of the
beam, and thus of the folding tools, which shoulder
forms the pivot axis.

6. Apress brake according to any one of the preceding
claims, wherein the driving arrangement consists of
a number of spring members arranged side by side,
which spring members load the clamping plate to a
pivoted position in which it engages the folding
tools, and a driving unit, e.g. a cylinder-piston as-
sembly, for pivoting the clamping plate against the
spring force of the spring members to a pivoted po-
sition in which the folding tools are released.

7. A press brake according to any one of the claims 1
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- 5, wherein the driving arrangement consists of a
number of spring members arranged side by side,
which spring members load the clamping plate to a
pivoted position for releasing the folding tools, and

a driving unit, e.g. a cylinder-piston assembly, for %
pivoting the clamping plate against the spring force

of the spring members to a pivoted position in which

the clamping plate engages the folding tools.
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