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(57) Abréegée/Abstract:
This device for breaking the nicks connecting two edges of a line of cut of stacked sheets of cardboard (5) placed on horizontal
support and transportation means (8, 9, 34a, 6, 30) for moving the said sheets In a longitudinal direction, comprises upper
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(57) Abrege(suite)/Abstract(continued):

clamping means (21, 22, 32) for clamping the stacked sheets (5) against the said support means (8, 9, 34a), first means (35) for
longitudinally moving apart the said support and transportation means (8, 9, 34a, 6, 30) and the said clamping means (21, 22, 23)
on both sides of a transverse line of cut of the said stacked sheets, and second means for moving apart transversely a part of the
sald support and clamping means (8, 9, 21, 22) on both sides of a longitudinal line of cut. It further includes second horizontal
support and transportation means for moving the said stacked sheets (5) In a transverse direction.
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ABSTRACT

This device for breaking the nicks connecting two edges of a line of
cut of stacked sheets of cardboard (5) placed on horizontal support and
transportation means (8, 9, 34a, 6, 30) for moving the said sheets in a
longitudinal direction, comprises upper clamping means (21, 22, 32) for
clamping the stacked sheets (5) against the said support means (8, 9, 34a),
first means (35) for longitudinally moving apart the said support and
transportation means (8, 9, 34a, 6, 30) and the said clamping means (21, 22,
23) on both sides of a transverse line of cut of the said stacked sheets, and
second means for moving apart transversely a part of the said support and
clamping means (8, 9, 21, 22) on both sides of a longitudinal line of cut. It
further includes second horizontal support and transportation means for moving
the said stacked sheets (5) in a transverse direction.

(Fig. 1)
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DEVICE FOR BREAKING THE NICKS CONNECTING THE BLANKS OF A
PILE OF CARDBOARD SHEETS

The present invention relates to a device for breaking the nicks
connecting two edges of a line of cut of stacked sheets of cardboard placed on
horizontal support and transportation means for moving the said sheets in a
longitudinal direction, comprising upper clamping means for clamping the
stacked sheets against the said support means, first means for longitudinally
moving apart the said support and transportation means and the said clamping
means on both sides of a transverse line of cut of the said stacked sheets, and
second means for moving apart transversely the said support and clamping
means on both sides of a longitudinal line of cut.

The devices of this type are used in particular during manufacture
of cardboard boxes obtained by folding pre-cut and grooved cardboard blanks
formed from sheets of cardboard.

Such devices for separating stacks of pre-cut sheets by clamping
the stacks of sheets on both sides of the pre-cutting line and exerting traction to
break the the nicks connecting these sheets exist. One of the them is
described, for example in FR 2'372'025. However, this device is limited to the
cutting of stacks of sheets on both sides of a transverse line. However, in most
cases, In particular during manufacture of small packages a plurality of
cardboard blanks are disposed side by side in the direction of both the length
and the width of the cardboard sheet so that it is necessary to be able to
separate the stacked sheets of cardboard not only in the transverse direction
but also in the longitudinal direction of these sheets.

In CH 646°665 a device has already been proposed which permits
separations to be carried out in two directions perpendicular to each other in the
direction of the length of the cardboard sheets and in the transverse direction
without needing to turn the sheets by 90° after a first cutting procedure. To this
end this device has four support tables aligned two by two transversely and
longitudinally with respect to the direction of movement of the stacks of
cardboard sheets. These four tables are associated with four pressing
members and can be moved apart from each other both longitudinally and
transversely in order to effect separations between the stacks of sheets.
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This device has certain drawbacks and limitations.
These drawbacks include the fact that the separation along

two lines perpendicular to each other 1s carried out by

moving the tables and pressing members 1n a direction

forming an angle of 45° with respect to the two lines of

separation. The force required 1s greater than i1t would be
if it were directed perpendicular to each of the lines of
separation. Consequently the stacks must be clamped more
strongly and this poses a risk of marking the cardboard

sheets which are at the extremities of the gstacks.

The limitations of the device result from the fact

that 1t does not permit a separation to be carried out

transversely to the direction of movement of the sheets of

cardboard. However, 1t 1s frequently the case that it 1is

p—

necessary to effect a greater number of separations

especially when small packages, for cigarette packets or

boxes for bottles of perfume for example, are being

produced.

The aim of an embodiment of the present invention
1s to overcome at least partially the drawbacks of the

above-mentioned solutions.

According to an aspect of the invention, there 1is

provided apparatus for breaking nicks that connect a

longitudinal line of cut and a transverse line of cut in

each sheet of a stack of sheets of material, the apparatus
comprising: a longitudinal transport device supporting the
sheets and for moving the sheets 1n a longitudinal
direction, the longitudinal transport device comprising a
longitudinal support below the stack and an upper clamp
above the stack for clamping the stack of sheets against the
longitudinal support; a first separating device for

longitudinally separating both the longitudinal support and
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the upper clamp in the longitudinal direction at both

opposlite sides of a transverse line of cut of the stacked
sheets when the longitudinal transport device has moved the
sheets so that the transverse line of cut is at a location
of longitudinal separation; both the longitudinal support
and the upper clamp include a first respective part thereof
which 1s movable transversely of the longitudinal direction
with respect to a second respective part thereof; a
transverse movement device for moving transversely apart the

first and second parts of the longitudinal support and of

the upper clamp at both sides of a location of transverse

1

separation along a longitudinal line of cut in the stacked
sheets when the longitudinal line of cut is placed at the
transverse location of separation of the first and second
parts of the longitudinal support and the upper clamp; the
transverse movement device 1ncluding a transverse transport
device at the sheets for moving the stacked sheets in a
direction transversely of the longitudinal direction to
enable positioning of the stacked sheets with the
longitudinal line of cut at the transverse location of

separation.

The main advantage of an embodiment of this

1)

1nventlion resides in the fact that it permits production of
an unlimited number of cardboard blanks in the direction
transverse to the main or longitudinal direction of movement

of the stacks of sheets.

The transverse transportation means for the

stacked sheets are preferably flexible elements, of which

the two ends are attached to the supports of the

longitudinal conveyor and pass over the transverse supports

after having been passed around two sheaves fixed to the

ends of these transverse supports.
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For this reason, when the supports of the
longitudinal conveyor are moved laterally in one direction,
the part of the flexible element passing over the transverse
supports moves in the opposite direction. By reason of
these movements 1n opposite directions the length of the

transverse movement of the
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supports of the longitudinal conveyor is added to that of the movement of the
stacked sheets so that the relative displacement for bringing the lines of
separation of the stacked sheets between the two supports of the longitudinal
conveyor In order to separate them is twice as great as the actual displacement
of each one of them. This permits a reduction in the width of the device for
breaking the the nicks between the stacked sheets with respect to a system in
which the support of the longitudinal conveyor would be fixed in the lateral
direction, or a system in which the stacked sheets would be fixed in the lateral
direction.

Other features and advantages of the device which is the object of
the present invention will become clear during the following description which
will be given with the aid of the attached drawings which illustrate schematically
and by way of example an embodiment of the device for breaking the nicks
connecting two edges of a line of cut of stacked sheets of cardboard.

Figure 1 Is a lateral elevational view of this embodiment;

Figure 2 is a transverse cross-sectional view of Figure 1;

Figure 3 Is a block diagram of Figure 2 showing the breakage of the
the nicks extending in an essentially longitudinal line in the direction of travel of
the stacked sheets;

Figure 4 is a view similar to Figure 3 showing the movement of the
stacked sheets transversely to the direction of travel of the stacked sheets:

Figure S is a view similar to Figure 3 showing the breakage of the
nicks in a line essentially parallel to that of Figure 3;

Figure 6 Is a functional diagram of the arrangement of Figure 1
showing the breakage of the the nicks extending along a line essentially
transverse to the direction of travel of the stacked sheets.

The device illustrated by Figures 1 and 2 has a frame 1 on which
are mounted endless belt conveyors 2, 3 and 4. The conveyors 3 are disposed
side by side in the transverse direction with respect to the direction of
movement of the stacked sheets 5 as shown by Figure 1. The conveyor 4
extends over the whole width of the conveyors 3, downstream of the conveyor
2.
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The conveyor 2 has an endless conveyor belt 6 shown in Figure 1
which is driven by a motor 7. The conveyors 2, 4 each also have a support
chassis 8 and 9 respectively, which is mounted so as to slide by means of
rollers 10 in engagement with a transverse guide and support rail 11 fixedly
attached to the frame 1. These two support chassis 8, 9 are connected to each
other transversely by means of a jack 12 (see Figure 2). A motor 13 fixedly
attached to the support chassis 8 drives a wheel 14 in engagement with a rack
15 fixedly attached to the transverse rail 11 thus permitting the two support
chassis 8, 9 to be moved along this transverse rail 11.

As shown by Figure 1 the horizontal parts of the conveyor belts 6 of
the conveyors 2, 4 forming the support and transportation part of the stacked
sheets 5 are guided by a series of rollers 37 disposed so as to create a
succession of open loops 6a which extend below the upper support surface of
the chassis 8, 9 and these chassis are also formed to leave the spaces inside
these open loops 6a free. Support members 16 and transverse transportation
members 3 for the stacked sheets 5 are housed in these loops 6a. The
horizontal portions of the conveyor belts 6 which extend between the guide
rollers 37 rest on support surfaces 38 fixedly attached to the chassis 8, 9 of the
conveyors 2, 4. By means of this arrangement the abutment surfaces of the
stacked sheets 5 is higher than that provided by rollers alone, which makes it
possible to reduce the risk of marking the sheets of cardboard as a resuit of
clamping the stacks 5.

These support members 16 and transverse transportation members
3 are in the form of elongate plates which extend over the whole width of the
conveyors 3 disposed side by side and the two ends of these conveyors 3 are
fixedly attached to two supports 17a, 17b which are connected to jacks 18a,
18b, of which only two are visible in Figure 2. Each plate or support member 16
IS shaped to guide a flexible transportation element 19 formed, in this example,
by a belt segment with a circular cross-section, of which the two ends are fixed
respectively to the chassis 8 and 9 after this belt has been passed around two
sheaves 20a, 20b, fixedly attached to the supports 17a and 17b respectively.

By means of this arrangement the upper part of the belts forming
the flexible transportation elements 19 is driven by the chassis 8, 9 which are
moved by the action of the motor 13 and the wheel 14 in engagement the rack
15 in the opposite direction of movement of these chassis 8, 9. In this way the
relative displacement between the stacked sheets 5 and the chassis 8, 9 which
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support them is double the actual displacement of these chassis 8, 9 and of the
flexible transportation elements 19.

This multiplication by two between the length of the actual
displacement and that of the relative displacement permits the length of the
device in accordance with the invention to be substantially reduced. Thus in
one practical embodiment where maximum travel of 160 cm is required, the
actual displacement is only 80 cm so that the width of the device is reduced by
80 cm.

The upper part of the device is practically symmetrical with respect
to the lower part which has just been described. It has two clamping members
21, 22 disposed on both sides in the transverse direction of the device, as
shown by Figure 2, and connected by a jack 25. The dimensions of these
clamping members 21, 22 preferably correspond respectively with those of the
chassis 8, 9 so as to permit them to press the stacked sheets 5 against these
chassis 8, 9.

To this end these clamping members 21, 22 are mounted so as to
slide by means of rollers 24 on two transverse rails 23a, 23b mounted
respectively on two opposite sides of the frame 1. Each transverse rail 23a, 23b
s itself mounted so as to slide vertically and is controlied by two jacks 26a, 26b.

In the same way as the chassis 8, 9, the clamping members 21, 22
are fixedly attached to a motor 27 which drives a toothed wheel 28 in
engagement with racks 29 fixedly attached respectively to the transverse rails
23a, 23b. The motors 13 and 27 are controlled with respect to each other so
that each movement of the chassis 8, 9 corresponds to a movement of the
same magnitude and direction of the clamping members 21, 22.

The conveyor 4 located at the output of the conveyors 2 also has
an endless conveyor belt 30 extending over the whole width of the conveyors 2,
3. This conveyor belt 30 is driven by a motor 31. This conveyor 4 also has a
clamping member 32. The whole assembly is fixedly attached to a chassis 34a,
34b articulated about a transverse axis 33 fixedly attached to the guide rail 23a.
A jack 35 serves to cause the chassis 34a, 34b to pivot about the transverse
axis 33.

In order to permit movement of the clamping member 32 with
respect to the upper horizontal part of the conveyor belt 30, the chassis 34a,
34b is formed from two parts, a lower part 34a, carrying the conveyor 4, and an
upper part 34b carrying the clamping member 32. The lower part 34a has, on
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each side of the conveyor 4, four guide rollers 36 defining a vertical slide,
between which guide rollers the upper part 34b is mounted in a sliding manner,
permitting on the one hand this upper part 34b to slide with respect to the lower
part 34a when the clamping member 32 is to clamp stacked sheets 5 against
the conveyor beit 30 and on the other hand permitting the lower and upper
parts of the frame 34a, 34b to tilt about the transverse axis 33 under the action
of the jack 35.

The operation of the device just described will now be explained
with the aid of Figures 1 and 2. With respect to the various possibilities offered
by the mechanism described in detail with reference to Figures 1 and 2, these
will be explained with the aid of the simplified diagrams of Figures 3 to 6, it
being understood that it is still possible to refer to Figures 1 and 2 for details of
how the device is constructed.

When a stack of pre-cut sheets 5 to be separated IS brought onto
the conveyors 2 and 3, these conveyors are located in the position illustrated by
Figure 2, centred in the direction of the width of the frame 1. If the stack 5 must
first be separated into two equal parts in the width direction it merely has to be
clamped between the conveyors 2, 4 and the clamping members 21, 22 using
the four jacks 26a, 26b. Once a suitable clamping force is exerted the jacks 12
and 25 are actuated to move apart the chassis 8 and 9 of the conveyors 2, 4
and the clamping members 21 and 22. The force thus exerted on the stack 5
makes it possible to break the the nicks left when the stacked sheets of card
are pre-cut, as shown in Figure 3. '

When each half of the stack 5a, 5b must itself be subdivided into
two or more parts then the procedure will be as follows. Firstly the clémping
members 21, 22 are raised by means of the jacks 26a, 26b. Then the plates 16
fixedly attached to the support bars 17a, 17b are raised us'ing the jacks 18a,
18b (Figure 2) so as to separate the stacks 5a, 5b from the longitudinal
conveyors 2, 4. The stacks 5a, 5b then rest on the conveyors belts 19
supported by the plates 16.

The chassis 8, 9 are then moved by means of the motor 13 and of
the wheel 14 in engagement with the rack 15, as well as the clamping members
21, 22 using the motor 27 and the wheel 28 in engagement with the rack 29.
These two movements are in the same direction and cover the same length.
This length corresponds to half the transverse distance betw_een the line of cut
along which the stack 5 has just been separated and the line of cut along which



CA 02430757 2003-06-02

-7 - JBF280

the following separation must take place. In fact, given that the ends of the
conveyor belts 19 are fixedly attached to the chassis 8, 9 and pass over the
sheaves 20a, 20b, the movement of the chassis 8, 9 in one direction causes
the oppositely-directed movement of the upper parts of the belts 19 on which
the stacks 5a, 5b rest so that these stacks move in the opposite direction from
the chassis 8, 9. For this reason the relative transverse displacement between
the stacks 5a, 5b and the chassis 8, 9 is two times greater that the actual
displacement of each one of them.

This position is, for example, the position illustrated by Figure 4. A
new separation of the stack 5a can then be carried out as described above, the
stack 5b then not being separated, as shown by Figure 5.

Other separations are possible. In the case illustrated the stack 5b
could then also be separated into two. The chassis 8, 9 would then merely have
to be moved in the opposite direction to bring the middle of the stack 5b
between the two chassis 8, 9 and between the two clamping members 21, 22.
By means of this device it is possible to produce small stacks of boxes from a
stack of wide sheets since the stack will then merely have to be divided into as
many smaller stacks as there are lines of cut in the width of the initial sheet.

In order to divide the stacks thus formed along the lines of cut which are
essentially transverse to the longitudinal direction of travel of the stacks 5a, 5b,
5c, 5d... these stacks will then merely have to be advanced in order to bring a
line of cut between the longitudinal conveyors 2, 4 and the transverse conveyor
3. Then as in the previous case the procedure continues with the clamping
members 21, 22 and 32 being lowered using the jacks 26a, 26b. The jack 35 is
then actuated to cause the chassis 34a, 34b to pivot about the axis 33 in order
to bring it into the position illustrated in Figure 6 and thus cause the breakage of
the the nicks to form a new stack 5'a at the output of stack 5a. At the same time
the stacks 5’b, 5'c, 5'd, not shown, are formed. The following separations are
obtained by bringing the conveyor 4 into a horizontal position by causing the
spindle of the jack 35 to be retracted into its piston and by raising the clamping
members 21, 22, 32 then removing the stacks 5'a, 5'b, 5'c, 5'd and advancing
the remaining stacks located on the conveyors 2, 4 as far as the next line of cut
and recommencing the same operation.
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CLAIMS:
1. Apparatus for breaking nicks that connect a

longitudinal line of cut and a transverse line of cut in
each sheet of a stack of sheets of material, the apparatus
comprising: a longitudinal transport device supporting the
sheets and for moving the sheets i1n a longitudinal
direction, the longitudinal transport device comprising a
longitudinal support below the stack and an upper clamp

above the stack for clamping the stack of sheets against the

longitudinal support; a first separating device for
longitudinally separating both the longitudinal support and
the upper clamp in the longitudinal direction at both
opposite sides of a transverse line of cut of the stacked
sheets when the longitudinal transport device has moved the
sheets so that the transverse line of cut i1s at a location

of longitudinal separation; both the longitudinal support

and the upper clamp 1nclude a first respective part thereof
which 1s movable transversely of the longitudinal direction

wlth respect to a second respective part thereof; a

transverse movement device for moving transversely apart the

first and second parts of the longitudinal support and of
the upper clamp at both sides of a location of transverse
separation along a longitudinal line of cut in the stacked
sheets when the longitudlinal line of cut is placed at the
transverse location of separation of the first and second
parts of the longitudinal support and the upper clamp; the
transverse movement device 1ncluding a transverse transport
device at the sheets for moving the stacked sheets in a
direction transversely of the longitudinal direction to
enapbple positioning of the stacked sheets with the
longitudinal line of cut at the transverse location of

separation.
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2. The apparatus of claim 1, further comprising a
vertical motion device connected with the transverse
movement device and operable for moving the transverse
movement device vertically between a lower position at which

the transverse movement device 1s at a lower level than the

longitudinal transport device and an upralsed position at
which the transverse movement device i1s at a higher 1level

than the longitudinal transport device; the transverse

movement device being operable for setting the transverse
location of separation where the first and second parts of
the longitudinal transport device separate from each other
with respect to the longitudinal 1line of cut in the stack of

sheets.

3. The apparatus of claim 2, wherein the transverse
movement device has a longitudinal length and comprises a
flexible element sized and shaped to extend over the

longitudinal length of the transverse movement device; the

transverse movement device having lateral ends; sheaves at
the lateral ends of the transverse movement device about
which the flexible element passes; the flexible element
having ends which are attached to the longitudinal transport
device such that upon motion of the longitudinal transport
device transversely in a direction, a part of the flexible

element extending over the transverse movement device moves

transversely 1n an opposite direction.

4. The device of claim 1, further comprising: the
transverse movement device being operable for setting the
transverse location of separation where the first and second
parts of the longitudinal transport device separate from
each other with respect to the longitudinal line of cut in
the stack of sheetg; the transverse movement device has a
longitudinal length and comprises a flexible element sized

and shaped to extend over the longitudinal length of the
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transverse movement device; the transverse movement device
has a longitudinal length and having lateral ends; sheaves

at the lateral ends of the second transverse movement device
about which the flexible element passes; the flexible
element having ends which are attached to the longitudinal
transport device such that upon motion of the longitudinal
transport device transversely 1n a direction, a part of the
flexible element extending over the transverse movement

device moves transversely 1n an opposite direction.

5. The apparatus of claim 1, further comprising; the
transverse movement device being operable for setting the
transverse location of sgseparation where the first and second
parts of the longitudinal transport device separate from
each other with respect to the longitudinal 1line of cut in
the stack of sheets; the longitudinal transport device
comprising at least two endless conveyor belts oriented and
operated for conveying stacked sheets in the longitudinal
direction and the belts being located on both sides of the

transverse location of separation.

6. The apparatus of claim 5, further comprising

supports for the at least two conveyor belts and which

define a path for the belts, each conveyor belt having an

upper part extending over the longitudinal transport device
and forming the conveyor belts i1nto open loops which loop

below the level of the longitudinal transport device.

7 . The apparatus of claim 6, wherein the transverse

movement device 1s disposed 1n the open loop of the conveyor

belt.

8. The apparatus of claim 6, further comprising
planar abutment surfaces attached to the longitudinal

transport device; and the conveyor belts include horizontal
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portions between the loops thereof which rest on the planar

abutment surfaces.

9. The apparatus of claim 1, further comprising two

of the longitudinal transport devices and two of the
cooperating upper clamps disposed side by side on both sides
of the longitudinal line of cut; a second longitudinal
transport device and a respective cooperating second upper

clamp cooperating for clamping a stack of sheets between

them, and the second longitudinal transport device and the
cooperating second upper clamp extendlng transversely over

the width of the longitudinal transport device at least

sufficiently to extend over the longitudinal line of cut,
the second longitudinal transport device being downstream in

the longitudinal direction from the longitudinal transport

device for further moving the sheets in the longitudinal

direction; the separation of the longitudinal and transport

device along a transverse line of cut of the stacked sheets
1is comprised of moving the second longitudinal transport
device and the respective second clamp longitudinally away
from the longitudinal transport device for separating the
stacked sheets along a transverse cut line between the
transport devices; and a longitudinal separation device for

separating the longitudinal transport device and the second

longitudinal transport device.
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