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(54) Press brake

(57) A press brake is described comprising folding
tools (3) that can be fitted in a movable beam (1) by
means of a receiving and clamping arrangement, which
receiving and clamping arrangement consists at least of
recesses (2) formed in said beam for accommodating
the folding tools, a clamping plate (6) being pivotable
about a pivot axis (15), which clamping plate has an end
(9) intended to engage the tools present in said recess-
es, and a driving arrangement engaging said clamping
plate, which functions to cause the clamping plate to piv-
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ot about its pivot axis. In order to prevent excessive tor-
sion of the clamping plate at the engaging end thereof,
the end of the clamping plate that engages the folding
tools and the point of engagement of the driving ar-
rangement are located on opposite sides of the pivot ax-
is. In this press brake, from the centre of the clamping
plate outwardly successive cuts (16) enclose an ever
increasing angle with the perpendicular to the edge (18)
of the clamping plate in such a manner, that the cuts
mutually converge in a direction from said edge towards
said 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 which
comprises a number of resilient lips arranged side by
side and separated from each other by cuts extending
from the edge of the end of the clamping plate, and a
driving arrangement engaging said clamping plate,
which functions to cause the clamping plate to pivot
about its pivot axis, wherein the end of the clamping
plate that engages the folding tools and the point of en-
gagement of the driving arrangement are located on op-
posite sides of the pivot axis.

[0002] Because in a press brake of this type the end
of the clamping plate that engages the folding tools and
the point of engagement of the driving arrangement are
located on opposite sides of the pivot axis, it is possible
to keep the distance between said end of the clamping
plate and the pivot axis very small. Like this it is possible
to minimise the distortion (torsion) of the clamping plate
when the clamping plate is asymmetrically loaded (for
example when folding tools are not provided along the
entire length of the beam in the recesses thereof). This
is of importance, because otherwise the end of the
clamping plate would engage the folding tools in an ir-
regular way, or even part of the folding tools would not
be engaged at all by the clamping plate.

[0003] It is an object of the present invention to im-
prove a press brake of the type referred to in the intro-
duction.

[0004] In view of the above the invention provides a
press brake comprising folding tools that can be fitted
in a movable beam by means of a receiving and clamp-
ing arrangement, which receiving and clamping ar-
rangement 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 which comprises a number of re-
silient lips arranged side by side and separated from
each other by cuts extending from the edge of the end
of the clamping plate, and a driving arrangement engag-
ing said clamping plate, which functions to cause the
clamping plate to pivot about its pivot axis, wherein the
end of the clamping plate that engages the folding tools
and the point of engagement of the driving arrangement
are located on opposite sides of the pivot axis, charac-
terised in that from the centre of the clamping plate out-
wardly successive cuts enclose an ever increasing an-
gle with the perpendicular to said edge of the clamping
plate in such a manner, that the cuts mutually converge
in a direction from said edge towards said pivot axis.
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[0005] Whereas all cuts of a known press brake of the
present type extend in parallel to the said perpendicular
of the clamping plate (thus perpendicularly to said
edge), such that it cannot be avoided completely that
lips present between successive cuts experience differ-
ent deformations and an optimal clamping of the folding
tools cannot be guaranteed, the positioning of the cuts
according to the present invention results in such a
shape of the resilient lips, that these all engage the fold-
ing tools at their ends with a substantially equal clamp-
ing force.

[0006] In a preferred embodiment the distance be-
tween adjacent cuts at said edge remains substantially
unchanged.

[0007] Due to this measure the operation of the press
brake can be optimised further.

[0008] Moreover it is suggested, that the cuts extend
substantially up to the pivot axis. As a result the lips ob-
tain an optimal resilience.

[0009] In correspondence with another preferred em-
bodiment of the press brake according to the invention,
the pivot axis is defined by a shoulder of a housing
mounted on the beam for accommodating at least part
of the driving arrangement and a counter shoulder on
the clamping plate, whereas the shoulder and counter
shoulder are shaped in such a manner that in the clamp-
ing position of the clamping plate a surface contact oc-
curs there between for receiving reaction forces caused
by the clamping force and driving force. The said surface
contact prevents that damage occurs at the cooperating
parts of the shoulder and counter shoulder as a result
of the high reaction forces which may be generated dur-
ing the operation of the press brake.

[0010] When, in accordance with another embodi-
ment of the press brake according to the invention, in
the clamping position of the clamping plate the play be-
tween the side ends of the clamping plate and the hous-
ing is at most 0,5 mm, and preferably is in the magnitude
of 0,1 mm, it can be prevented that the clamping plate
will assume an inclined position (that means that one of
its ends lies at a higher level than its other end). Such
an inclined position of the clamping plate would lead to
irregularly clamping the folding tools. By now minimising
the play between the side ends of the clamping plate
and the housing such an undesired effect can be avoid-
ed.

[0011] 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.

Figure 1 is a schematic cross-sectional view of a
part of the press brake according to the invention;
and

figure 2 is a schematic front view of a clamping plate
used in the press brake according to the invention.

[0012] The press brake according to the invention
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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.

[0013] 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 the illustrated
embodiment the folding tools comprise a transverse pin
4 which engages in a corresponding recess 5 of the
beam 1. When the receiving and clamping arrangement
to be described hereinafter has released the folding
tools, these folding tools 3 can be shifted with their trans-
verse pin 4 in the recess 5 of the beam 1 in a direction
perpendicular to the plane of the drawing, until the fold-
ing tools 3 can be taken away sidewards from the beam
1.

[0014] In order to effect the mentioned 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, apart from the recesses 2 and the combina-
tion of transverse pin 4 and recess 5, also a pivotable
clamping plate 6 and a driving arrangement engaging
the clamping plate 6, which driving arrangement in this
case consists of compression springs 7 and a driving
unit 8.

[0015] The clamping plate 6 has an end 9 intended
for engaging the folding tools 3 that are accommodated
in the recesses 2. Said end 9 is thereto provided with a
nose 10, which can mate with a corresponding cut out
11 in the folding tools 3.

[0016] The clamping plate 6 has a shoulder 12 at a
point some distance away from the aforesaid end 9,
which shoulder rests on a counter shoulder 13 of a hous-
ing 14 mounted to the beam 1. As a result of the mating
interaction of the shoulders 12 and 13, a pivot axis for
the clamping plate 6 is formed at that location, which
pivot axis extends over the entire width of the clamping
plate 6, perpendicularly to the plane of drawing in figure
1.

[0017] The compression springs 7, a number of which
are arranged side by side perpendicularly to the plane
of drawing, load the clamping plate to a pivoted position
(as shown) in which the nose 10 engages the cut-out 11
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 8 (e.g. a cylinder-piston assem-
bly) is activated, the clamping plate 6 can be pivoted
against the force exerted by the compression springs 7
to a position (not shown) in which the clamping nose 10
releases the recesses 11, and the folding tools 3 can be
removed in downward direction, as seenin figure 1, from
the beam 1. In the illustrated embodiment the point of
engagement of the compression springs 7 with the
clamping plate 6 is located below the point of engage-
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ment of the driving unit 8 (thus closer to the pivot axis).
As aresult, when activating the driving unit 10 a moment
is created which promotes the movement of the clamp-
ing plate 6 towards its release position.

[0018] By only activating the driving unit 8 to a small
extend the folding tools 3 are not fully released, however
a shift thereof relative to the beam 1 perpendicular to
the plane of drawing is possible.

[0019] Because the driving arrangement 7, 8 is posi-
tioned at the side of the pivot axis facing away the end
9, as appears clearly from figure 1, the distance between
this pivot axis (as defined by the shoulders 12 and 13)
and the end 9 can be minimised. Thus possible torsions
(for example when the clamping plate 4 is asymmetri-
cally loaded) are limited.

[0020] Now referring to figure 2, the clamping plate 6
as applied in the press brake illustrated in figure 1 is
again visible. The location of the pivot axis has been
indicated by a twin dotted line 15. The circles 7' sche-
matically indicate the location where in this case two
compression springs 7 engage the clamping plate 6. At
a central position the driving unit 8 has been indicated
in dotted lines.

[0021] As appears clearly from figure 2, the end 9 of
the clamping plate 6 engaging the folding tools is pro-
vided with cuts 16. One can see directly, that from the
centre of the clamping plate (dotted line 17) outwardly
successive cuts 16 enclose an ever increasing angle
with the perpendicular to the edge 18 of the clamping
plate 4 (this perpendicular runs in parallel to the indicat-
ed dotted line 17). The cuts 16 converge in a direction
from the edge 18 towards the pivot axis 15.

[0022] The positioning of the cuts is such, that the dis-
tance between adjacent cuts 16 at the edge 18 of the
clamping plate 4 remains substantially unchanged. Fur-
ther it appears clearly from figure 2 that the cuts extend
substantially up to the pivot axis 15.

[0023] Figure 2 further partially shows the beam 1,
which beam 1 comprises mounting arrangements 19 for
the housing 14. For giving room to said mounting ar-
rangements 19 the clamping plate 4 comprises corre-
sponding cut-outs 20 at its side ends. In this particular
case the distance x between the inner end of each outer
cut 16 and the corresponding cut 20 is larger than the
distance y between the inner ends of the two innermost
cuts 16. This ensures, that at the edges 18 of the lips
21 defined between the cuts 16 substantially equal
clamping forces are generated.

[0024] At the left in figure 2 the play z between the
clamping plate 6 and the housing 14 (or its mounting
arrangement 19) has been indicated (the same applies
at the right side). For avoiding an inclined position of the
clamping plate 6 this play should be kept as small as
possible, for example 0,5 mm (or even in the magnitude
of 0,1 mm).

[0025] Finally, again referring to figure 1, it is visible
that in the represented clamping position of the clamp-
ing plate 6 (in which the compression springs 7 have
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moved the upper end of the clamping plate 6 to the right,
while the driving unit 8 is not activated) a surface contact
exists between the clamping plate 6 and the housing 14
in the areas immediately adjacent (partly below and
partly aside) the location of engagement between the
shoulder 12 and counter shoulder 13. As a result of such
a surface contact (in contrast to a line contact) the re-
action forces as a result of the forces generated by the
compression springs and the clamping force at the nose
10 can be accommodated without the risk of damaging
the clamping plate 6 or the housing 14.

[0026] The invention is not limited to the embodiment
as described above, which can be varied widely within
the scope of the invention as defined in the claims.

Claims

1. Press brake comprising folding tools that can be fit-
ted in a movable beam by means of a receiving and
clamping arrangement, which receiving and clamp-
ing 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
which comprises a number of resilient lips arranged
side by side and separated from each other by cuts
extending from the edge of the end of the clamping
plate, and a driving arrangement engaging said
clamping plate, which functions to cause the clamp-
ing plate to pivot about its pivot axis, wherein the
end of the clamping plate that engages the folding
tools and the point of engagement of the driving ar-
rangement are located on opposite sides of the piv-
ot axis, characterised in that from the centre of the
clamping plate outwardly successive cuts enclose
an ever increasing angle with the perpendicular to
said edge of the clamping plate in such a manner,
that the cuts mutually converge in a direction from
said edge towards said pivot axis.

2. Press brake according to claim 1, wherein the dis-
tance between adjacent cuts at said edge remains
substantially unchanged.

3. Press brake according to claim 1 or 2, wherein the
cuts extend substantially up to the pivot axis.

4. Press brake according to one of the previous
claims, in which the pivot axis is defined by a shoul-
der of a housing mounted on the beam for accom-
modating at least part of the driving arrangement
and a counter shoulder on the clamping plate,
whereas the shoulder and counter shoulder are
shaped in such a manner that in the clamping posi-
tion of the clamping plate a surface contact occurs
therebetween for receiving reaction forces caused
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by the clamping force and driving force.

Press brake according to claim 4, wherein in the
clamping position of the clamping plate the play be-
tween the side ends of the clamping plate and the
housing is at most 0,5 mm.

Press brake according to claim 5, wherein in the
clamping position of the clamping plate the play be-
tween the side ends of the clamping plate and the
housing is in the magnitude of 0,1 mm.

Press brake according to one of the previous
claims, wherein the driving arrangement of the
clamping plate comprises at least a compression
spring and an activatable driving means, such as
for example a cylinder-piston assembly, engaging
the clamping plate at opposite sides and mutually
staggered.

Press brake according to claim 7, wherein the com-
pression spring engages the clamping plate closer
to the pivot axis then the driving means.
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