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(54) DEVICE AND METHOD FOR THE TRANSPORT OF FLEXIBLE SHEETS

(57) A device (1) for transporting flexible sheets (2), combining movable support means (3) on which a sheet can
be placed and which are adapted to move the sheet in a direction of displacement; and suction means (5) for maintaining
the sheet placed against the support means, in which the support means are configured so that a sheet placed against
the support means takes on a bent shape in a transverse plane to the direction of displacement. The method for
transporting flexible sheets (2) in a direction of displacement comprises bending the sheets in a transverse plane to the
direction of displacement.
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Description

Technical field of the invention

[0001] The device and method for transporting flexible
sheets of the present invention belongs to those that en-
able transporting flexible sheets of the kind used in the
graphic arts sector or the packaging industry between
different handling stations.

Background of the invention

[0002] In the graphic arts sector or the packaging in-
dustry, it is common practice to transport flexible sheets,
for example between a feeding station and a printing sta-
tion or between a rotary sheeter and a stacking station.
The rotary sheeter formats materials initially wound on a
reel, and therefore flexible, in the longitudinal direction,
such that after the sheets have been cut in a transverse
direction, they must be transported for subsequent stack-
ing or handling. These flexible sheets are made of ma-
terials such as paper, cardboard, plastic or similar, and
particularly of single-sided corrugated cardboard, which
consists of two sheets of paper one flat sheet or "liner"
and one corrugated sheet or "fluting".
[0003] It is important that the transport takes place in
a controlled manner so that the sheets are well positioned
in the stacking station or other handling stations, such
as a printing station, and that they do not curl up on each
other during transport due to lack of rigidity in the longi-
tudinal direction thereof, which at the same time is the
transport direction, instead of remaining flat.
[0004] Devices like those described in patent docu-
ment EP0363662 are known for transporting sheets. This
document presents an assembly of driving rollers com-
bined with an air extractor for transporting sufficiently rig-
id elements, such as double-sided or double/double cor-
rugated cardboard sheets, in suspended manner.
[0005] Nevertheless, when the elements to be trans-
ported are not sufficiently rigid, such as when these ele-
ments are flexible sheets, the device described in this
document does not allow these flexible sheets to be
transported at high speeds, because the air currents gen-
erated while transporting each flexible sheet can sepa-
rate the sheet from the device, initially bending the front
edge thereof and finally separating the sheet from the
device, causing the sheet to move out of the longitudinal
direction of transport and to be arranged obstructing the
passage of other sheets. This situation requires the in-
tervention of an operator in order to remove the sheet
that obstructs the passage, it being necessary to stop
the transport device, thus entailing the corresponding
loss of time.
[0006] One solution to this drawback would be to in-
crease the force exerted on the air extractor in order to
thus achieve that the sheets are more closely adhered
to the driving rollers. However, since the sheets are flex-
ible sheets, there would be a risk of damaging them dur-

ing transport due to the action of the rollers on the sheet,
and furthermore, the sheets would slow down as they
rub against the plate through which the rollers protrude.
[0007] It is therefore an objective of the present inven-
tion to disclose a device for transporting flexible sheets
that allows flexible sheets to be transported at higher
speed without damaging them.

Description of the invention

[0008] The device for transporting flexible sheets of
the present invention belongs to the kind that combines
movable support means on which a sheet can be placed
and which are adapted to move the sheet in a direction
of displacement, preferably straight and preferably hori-
zontal; and suction means for maintaining the sheet
placed against the support means.
[0009] In essence, the device is characterized in that
the support means are configured so that a sheet placed
against the support means takes on a bent shape in a
transverse plane to the direction of displacement, which
can be for example fluted or tile-shaped. Naturally, the
bent shape can be either convex or concave, as well as
being corrugated, having convex sections and concave
sections, enabling advantageously that the sheet be able
to move maintaining the bent shape thus increasing re-
sistance to bending at the front part thereof and support-
ing greater accelerations and speeds, without separating
from the device and without being damaged.
[0010] In a variant embodiment, the bent shape has a
curve, the ratio of which between the chord and the sag-
itta is less than 100, i.e., 100 sagittas or less fit in the
chord, such that the trajectory variation of the curve is
high enough to allow the sheet to be sufficiently bent so
that resistance to bending in the direction of transport is
achieved.
[0011] In another variant embodiment, the bent shape
has a curve, the ratio of which between the chord and
the sagitta is greater than 10, i.e., 10 sagittas or more fit
in the chord, such that the trajectory variation of the curve
is low enough to allow the sheet to be sufficiently bent
but without damaging it.
[0012] Preferably it is foreseen that the bent shape has
a curve, the ratio of which between the chord and the
sagitta is lesser than 100 and greater than 10, i.e., that
between 10 and 100 sagittas fit in the chord, such that it
provides the sheets with good resistance to bending in
the longitudinal direction of transport without damaging
them.
[0013] In a variant of interest, the bent shape has a
curve, the sagitta of which is greater than 20 millimeters,
said shape being suitable for transporting the flexible
sheet of cardboard in bent or fluted shape.
[0014] In a variant of interest, the movable support
means comprise drive shafts that are parallel to each
other, perpendicular to the direction of displacement of
the sheets and that follow a curved trajectory in the trans-
verse plane to the direction of displacement of the sheets,
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said shafts being provided with wheels. Said wheels de-
termine a transport surface of the sheets through which
the sheets can be transported when being pushed by the
wheels. Each drive shaft can be independently actuated
by a motor, thus being able to control the rotational speed
of each shaft such that the sheets can be accelerated or
slowed down, progressively increasing or decreasing the
rotating speed of consecutive shafts, as appropriate. This
speed control can be managed by a computer through
which instructions are sent to the different motors that
actuate the shafts, as well as other support means, such
as a conveyor belt.
[0015] According to a variant embodiment, the curved
trajectory that each drive shaft follows in the transverse
plane thereof to the direction of displacement of the
sheets is equal to the curve of the transport surface on
that same transverse plane.
[0016] In a variant embodiment, the drive shafts com-
prise straight sections, the ends of which are connected
to rotating transmission parts coupled to both sides of a
same wheel, thus allowing the rotation of all the wheels
of a shaft, thus allowing the rotation to be transmitted to
all the wheels of a same shaft.
[0017] In a variant of interest, the wheels are provided
with side inlets for coupling the rotating transmission
parts, which allow the rotation of the section to be trans-
mitted to the wheel and the wheel to transmit the rotation
to the next section through the transmission part thereof.
[0018] In a variant of interest, the profile of the rotating
transmission parts and of the inlets of the wheels is com-
plementary, in a variant of interest the complementary
profile being a gearwheel complementary profile.
[0019] It is also disclosed that in a variant embodiment,
the wheels are made of a material that is more flexible
than the rotating transmission parts, thus allowing the
consecutive straight sections to vary the trajectory of the
shaft when the rotating transmission parts are slightly
deformed by the wheel inlets. In order to achieve this
effect, it is foreseen that, in a variant of interest, the
wheels be made of polyurethane or of any other flexible
material.
[0020] In a variant embodiment, the device further
comprises ejection means of defective sheets, arranged
between the shafts, such that when said ejection means
are actuated by an operator, it pushes a defective sheet
to remove it from the device. It is highlighted that by being
able to slightly separate the sheet from the device, it will
disengage, enabling it to fall into a rejection container
underneath the ejection means. These means of ejection
means should preferably be retractable i.e., being able
to be concealed inside the device and they can comprise
a pneumatic piston which, when actuated, enables quick-
ly pushing out the sheet from the device and removing
the ejection means, thus removing only the defective
sheet and preventing the rest of the sheets, which are
not defective, from being ejected.
[0021] In another variant embodiment, the support
means in the direction of displacement comprise a con-

veyor belt, which allows better control of the sheets, es-
pecially for braking and precise positioning.
[0022] It is also disclosed that the device can comprise
an acceleration section in which the movable support
means comprise drive shafts that are parallel to each
other, perpendicular to the direction of displacement of
the sheets and that follow a curved trajectory in the trans-
verse plane to the direction of displacement of the sheets,
said shafts being provided with wheels, and an end sec-
tion in which the support means comprise a conveyor
belt, thus allowing the sheets to be able to increase or
decrease their speed in the acceleration section accord-
ing to the actuation of the different drive shafts, maintain-
ing the sheets attached to the device, and that, at the
end section, the sheets can be better controlled, held
more firmly and even released by deactivating the suction
means in this end section, for example for stacking there-
of.
[0023] Even when the previously described device
comprises an acceleration section in which the movable
support means comprise drive shafts that are parallel to
each other, perpendicular to the direction of displace-
ment of the sheets, said shafts being provided with
wheels, and an end section in which the support means
comprise a conveyor belt, sufficient transport of the
sheets could be achieved even if these were not bent,
i.e., if they were transported flat, although in this case
they would not withstand speeds and accelerations as
high as when they are bent. Naturally, the previously de-
scribed devices could also be considered, in which the
movable support means on which a sheet can be placed
and which are adapted to move the sheet in a direction
of displacement, would be configured so that a sheet
placed against the support means would take on a flat
shape in a transverse plane to the direction of displace-
ment, although they would not withstand speeds and ac-
celerations as high as when they are bent.
[0024] The device of the present invention therefore
enables carrying out a method for transporting flexible
sheets that comprises placing a flexible sheet against
movable support means that are adapted to move the
sheet in a direction of displacement, and maintain the
sheet against the support means by means of suction
means, such that the sheet takes on a bent shape in a
transverse plane to the direction of displacement, i.e.,
the method for transporting flexible sheets comprises
bending the sheets in a transverse plane to the direction
of displacement, thus providing greater resistance to the
sheets against bending at the front during transport and
allowing them to be transported at higher speeds and
accelerations.

Brief description of the drawings

[0025] As a complement to the description provided
herein and for the purpose of helping to make the char-
acteristics of the invention more readily understandable,
this specification is accompanied by a set of drawings,
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which by way of illustration and not limitation, represent
the following.

Figure 1a shows a bottom view of a variant embod-
iment of the device of the present invention;
Figure 1b shows a sectional view in a transverse
plane of the device of Figure 1a;
Figure 2 shows a diagram of the section in a trans-
verse plane of the device;
Figure 3 shows a sectional view in a transverse plane
of another variant embodiment of the device of the
present invention, and a detail of the sectional view;
Figure 4 shows a sectional view of the wheels of the
device of Figures 3a and 3b in correlative fitting po-
sition;
Figure 5 shows a perspective view of the wheels of
Figures 3a and 3b in correlative fitting position;
Figure 6a shows a bottom view of another variant
embodiment of the device of the present invention;
Figure 6b shows a sectional view in a transverse
plane of the device of Figure 6a; Figure 6c shows a
side view of the device of Figure 6a;
Figure 7 shows a system that incorporates the device
of the present invention between a rotary sheeter
and a stacking station;
Figures 8a, 8b and 8c show the curvature of the
sheets of the device of Figure 7 in different sections;
Figure 9 shows another system that incorporates the
device of the present invention between a stacking
station and a printing station; and
Figure 10 shows another system that incorporates
the device of the present invention between a stack-
ing station and a stack distribution station.

Detailed description of the drawings

[0026] Figures 1a and 1b show a bottom view and a
sectional view of a first variant embodiment of the device
1 for transporting flexible sheets 2 of the present inven-
tion, which has movable support means 3 on which a
sheet 2 can be placed and which are adapted to move
the sheet in a direction of displacement, for transporting
a sheet 2 or a sequence of sheets 2 between different
stations. As shown, and as will be seen further on, the
sheets will be transported preferably suspended or hung
from the device 1, i.e., arranged between the device 1
and the floor, enabling an operator to better visualize the
transport of the sheets from floor level.
[0027] As can be seen, the movable support means 3
are wheels 8 arranged on shafts 7 that enable pushing
the sheets 2 during transport thereof. A plate 19 is ar-
ranged between the shafts 7 and the sheets 2, such that
the wheels 8 traverse the plate 19 through windows 20
suitably performed on the plate 19, which allow the
wheels 18 to protrude and push the sheets 2 in the di-
rection of transport, as shown in Figure 1. It is foreseen
that the same plate 19 has holes 21 through which air
can be sucked in, such that suction means 5, which can

be made up of one or more air extractors 22, allow the
sheets 2 to be placed against the support means 3, i.e.,
against the wheels 8. The plate 19 also has ejection
means 25 of defective sheets 2, which when actuated,
preferably by means of a pneumatic piston that would be
actuated for example when an operator detects a defec-
tive sheet 2, protrude from the plate 18 causing the sheet
2 to be removed from the device 1.
[0028] As can be seen, the movable support means 3
comprise drive shafts 7 that are parallel to each other,
perpendicular to the direction of displacement of the
sheets 2 and that follow a curved trajectory in the trans-
verse plane to the direction of displacement of the sheets
2, said shafts being provided with wheels 8 that determine
the transport surface 4 of the sheets. It is foreseen that
each shaft 7 is actuated by a different motor and can
rotate at different speeds, such that it enables varying
the transport speed of the sheets 2, accelerating or slow-
ing down the sheets 2 so they can be displaced at greater
or lesser speed and separated or joined together, without
the increase in speed causing the sheets 2 to separate
from the device 1 and block the passage of other sheets
2. Thus, it is also possible to sufficiently separate the
sheets 2 between handling stations of the sheets 2, in
which the sheets 2 have to be spaced apart for correct
processing thereof.
[0029] As can be seen, the trajectory of each drive shaft
7 in the transverse plane thereof to the direction of dis-
placement of the sheets 2 is equal to the curve 6 of the
transport surface of that same transverse plane, such
that all the wheels 8 of a same shaft 7, having the same
radius, rotate at the same angular speed and will drive
the sheet 2 at the same speed along the entire shaft 7,
providing the sheet 2 with a curved 6 shape.
[0030] Advantageously, the movable support means 3
are configured so that the sheets 2 placed against the
support means 3 take on a bent or fluted shape in a trans-
verse plane to the direction of displacement, i.e., they
take on a tile shape that provides the sheets 2 with greater
resistance to bending at the front part thereof when being
transported at high speeds between different stations,
without damaging them. The sheets 2 will preferably
maintain an essentially straight shape in a longitudinal
direction to the direction of displacement, so that they do
not offer resistance to transport thereof.
[0031] Therefore, it can be considered that the support
means 3 determine a surface 4 for transport of the sheets
2 which in turn has a bent or fluted shape, the section of
this transport surface 4 determining, in a transverse plane
to the direction of displacement of the sheets 2, a curve
6, which can be either convex or concave, or even a
combination between convex and concave portions that
form a corrugation. Naturally, when a sheet 2 is arranged
on the transport surface 4 through the effect of the suction
means 5, it will take on the same shape as the surface 4.
[0032] It is foreseen that the support means 3 can be
discreet, such as an assembly of wheels 8 shown in Fig-
ures 1a and 1b, the ends of which would determine the
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transport surface 4 as continuous, such as a conveyor
belt 12, which allows air to pass through it and which
would determine the transport surface 4, such as a per-
forated belt or a net or mesh, for example a metallic mesh,
as described below. As can also be seen in Figures 1a
and 1b, the holes 21 in the plate 19 are distributed be-
tween the wheels 8 of the support means 3, thus achiev-
ing that the force exerted by the suction means 5 is dis-
tributed evenly along the shaft 7.
[0033] As can be seen in Figure 1b, in order to achieve
that the sheets take on the bent shape, the support
means 3 are arranged such that the transport surface 4
determines a curve 6, which will be the shape that the
sheets 2 take on during transport thereof. In order to
achieve that the sheets 2 have sufficient resistance to
bending at the front during transport thereof, it is foreseen
that the bent shape they take on has a curve 6, the ratio
of which between the chord c and the sagitta s is less
than 100, i.e., the distance of the chord c is 100 times or
less the distance of the sagitta s, in other words, 100
sagittas or less fit in the cord. As can be seen, the support
means 3 will have this same curved 6 shape and for ex-
ample the shafts 7 will follow the same curve 6 as the
plate 19.
[0034] Although it is foreseen that the sheets 2 are flex-
ible, it is advisable that the sheets 2 do not take on an
excessively bent shape since they could become dam-
aged. In order to avoid damage, especially when the
sheets 2 are made of cardboard, it is advisable that the
bent shape has a curve 6, the ratio of which between the
chord c and the sagitta s is greater than 10, i.e., the dis-
tance of the chord c is 10 times or more the distance of
the sagitta s, in other words, 10 sagittas or more fit in the
chord. Usually, it is foreseen that the bent shape has a
curve 6, the sagitta s of which is greater than 20 millim-
eters, such that the device 1 is especially suitable for
transporting standard sized flexible sheets 2.
[0035] Figure 3 shows a transverse section view of the
device 1 according to the present invention together with
a detail of the device 1 in which it can be seen how the
support means 3 and the suction means 5 are combined.
As can be seen, the drive shafts 7 are mounted passing
through supports 23 of the plate 19 and comprise straight
sections 9, the ends of which are connected to rotating
transmission parts 10 coupled to both sides of a same
wheel 8, said wheels being provided with side inlets 11
for coupling the rotating transmission parts 10, such that
the shaft 7 is curved. This curvature of the shaft 7 is
achieved by slightly deforming, through pressure, the ro-
tating transmission parts 10 of the wheels 8, which are
foreseen to be more flexible than the rotating transmis-
sion parts 10, such as polyurethane. The rotating trans-
mission parts 10 of the wheels are foreseen to be made
of a more rigid material, such as polyethylene, poly-
oxymethylene, and other plastics or even of a metallic
material or also any other material that is more rigid than
the material of the inlets 11 of the wheels 8. It is foreseen
that the deformation exerted by the rotating transmission

parts 10 on the wheels 8 allows consecutive straight sec-
tions 9 to be rotated by approximately 0.5 degrees, such
that the rotation of the straight section 9 is correctly trans-
mitted to the wheels 8. It is also foreseen that the rotating
transmission parts 10 can fit into the side inlets 11 of the
wheels 8 such that the rotating transmission parts 10 can
move axially inside each inlet 11, alternatively inward and
outward of the wheel 8, during the shaft 7 rotation. Nat-
urally, it is foreseen that the entire wheel 8 is not made
of this flexible material, but that it may be sufficient that
only the area of the inlets 11 be made of this flexible
material.
[0036] It is foreseen that the suction means 5 incorpo-
rate an extractor 22 that exerts a suctioning effect through
the holes 21 of the plate 19 that enables maintaining the
sheet 2 against the support means 3. Naturally, it is also
foreseen that the suction means 5 are made up of differ-
ent extractors, such that suction can be controlled in dif-
ferent sections of the device 1, for example by allowing
the sheet 2 to be released at the end of the transport
thereof. It is foreseen that when the support means 3 are
provided with wheels 8, and the plate 19 has windows
20 through which the wheels 8 pass, it is possible that
the plate 19 not require holes 21 if the suction exerted
by the suction means 5 through the windows 20 is suffi-
cient.
[0037] As described above, the sheets 2 can be trans-
ported in a suspended manner, being the movable sup-
port means 3, such as wheels 8, which by rotating enable
the sheets 2 to be displaced along a transport surface 4,
which when taking on a curved or tile shape, advanta-
geously allow the flexible sheets 2 to be transferred at
higher speeds than if the sheets 2 were flat, preventing
them from being separated from the device 1.
[0038] Figure 4 shows a detailed view of the section
of the wheels 8 of the device 1 of Figure 3 in correlative
fitting position with straight segments 9 of the shaft 7. As
can be seen, the ends of the straight sections 9 are pro-
vided with a threaded pin 14, which will pass through an
orifice 15 in each rotating transmission part 10 in which
a nut 13 is secured, such that the straight section 9 is
firmly joined to the rotating transmission part 10, thus
achieving that by rotating the shaft 7, each straight sec-
tion 9 rotates the rotating transmission parts 10 joined to
the ends thereof. The rotating transmission parts 10 are
adapted to fit and be coupled into the side inlets 11 ar-
ranged on both sides of the wheels 8, such that the
straight section 9 that is actuated by a motor transmits
the rotation to the remaining straight sections 9 through
the respective wheels 8. As described previously, it is
foreseen that the material around the side inlets 11 is
flexible and allows successive straight sections 9 to be
slightly inclined to one another when this material around
the side inlets yields, but allowing the rotation to be trans-
mitted correctly both to the wheel 8 and to the next straight
section 9 of the shaft 7. Naturally, it is foreseen that the
securing of the straight sections 9 to the rotating trans-
mission parts 10 can be carried out in other alternative
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ways, which ensure fastening of the straight sections 9
to the rotating transmission parts 10, such as a grooved
shaft, a tapered shaft, or even a shaft integrated during
the molding process of the rotary transmission part 10,
among others.
[0039] As can best be seen in the perspective view
shown in Figure 5, the profile of the rotating transmission
parts 10 and of the inlets 11 of the wheels 8 is comple-
mentary, such that the rotation of the straight sections 9
can be transmitted to the wheel 8, which can transmit it
to the next straight section 9 through the rotating trans-
mission parts 10. A particularly advantageous form of the
profile of the rotating transmission parts 10 and of the
inlets 11 of the wheels 8 is a complementary gearwheel
profile, as shown in Figure 5 and as was also shown in
Figures 3 and 4, although it was not evident from the
sectional views that were provided. Nevertheless, other
complementary profiles that would allow the rotation to
be correctly transmitted could be used, such as geomet-
rical shapes or other irregular shapes that enable the
fitting between the rotating transmission parts 10 and the
inlets 11 of the wheels 8 and the rotating transmission of
the shaft 7. It should also be noted that the profiles of the
inlets 11 of the wheels 8 that are shown are the same
and have a gearwheel on both sides, which makes it pos-
sible to use the same rotating transmission parts 10, one
of the inlets 11 being rotated with respect to the other.
[0040] Figure 6a shows another variant embodiment
of the device 1 in which the support means 3 comprise
a conveyor belt 12, such as a conveyor belt that allows
air to pass through, such that the suction means 5 allow
the sheet to be placed against the conveyor belt 12 and
transferred on the transport surface 4, which in this case
coincides with the conveyor belt 12. Unlike the previous
variants in which the support means 3 were made up by
different shafts 7 that could rotate at a different speed,
in the variant shown in Figure 6a, the conveyor belt 12
will move forward at a same speed, it being impossible
to accelerate sheets to separate them from each other
by means of a single device 1. One option to solve this
drawback would be to arrange different devices 1 in se-
ries, such that the conveyor belt 12 of each device 1 has
a higher or lower speed than the previous one, depending
on whether the sheets 2 are to be accelerated or slowed
down. Naturally, it is also foreseen that the conveyor belt
12 be made up of different longitudinal belts, for example
10 longitudinal belts measuring 40 mm each, provided
with flexible, homokinetic couplings, among them, such
that they follow the bent shape and they can all be
dragged by means of a single motor.
[0041] Naturally, the sectional view of the variant of
Figure 6a in which the support means 3 comprise a con-
veyor belt 12 will also have a curved section that allows
the sheets 2 to be transported in tile shape, such that it
allows greater speed to be achieved without damaging
the sheets 2, as described above, the suction means 5
being adapted to exert a suction force that maintains the
sheet 2 against the conveyor belt.

[0042] As shown in Figure 6c, the conveyor belt 12,
which can be a belt or any other transport surface that
allows air to pass through, such as a mesh or a grille,
may be actuated by means of a single motor.
[0043] Naturally, it is foreseen that the support means
3 can have different sections, i.e., that in certain sections
the support means 3 are made up of shafts 7 provided
with wheels 8, such that the speed of each shaft 7 can
be controlled independently in order to separate or join
consecutive sheets 2, for example in an acceleration sec-
tion T1 and other sections made up of a conveyor belt
12, such that although the speed of the conveyor belt 12
is the same, a single motor can be used to actuate the
belt, for example, in a end section T2, as described below.
[0044] Figure 7 shows a system made up of a device
1 of the present invention for transporting sheets 2 be-
tween a rotary sheeter 16 and a stacking station 17. The
rotary sheeter 16 is adapted to format materials initially
wound on a reel and therefore flexible in the longitudinal
direction, by cutting sheets 2 from the material previously
wound on the reel in the transverse direction thereof.
[0045] The rotary sheeter 16 provides the flexible
sheets 2 to the device 1 one by one, which although in-
itially flat on the support means 3, as indicated in section
A of Figure 8a, the support means 3 will progressively
bend the flexible sheet 2, reaching a curvature as indi-
cated in section B, shown in Figure 8b, until it takes on
the curved tile shape indicated in section C and shown
in Figure 8c. This bent shape will allow transport thereof
at high speed as described above so that, before reach-
ing the stacking station 17 where it should be presented
flat, the sheet 2 returns from its curved transport position
to the final flat position, adapted for storage thereof at
the stacking station 17. The system shown in Figure 7
uses a rotary sheeter 16 and a stacking station 17 of the
kind known in the state of the art that provide and require
straight sheets 2 so it is necessary to make this transition
between the flat and curved transport position of the
sheets 2. However, if the rotary sheeter 16 would already
provide curved sheets 2, similar to section C, the device
1 could take and transport the curved sheets 2 directly
without needing to curve them progressively. The same
would apply to the stacking station 17 if, for example, the
sheets 2 were simply flat when separated from the device
1. Advantageously, when the sheets 2 take on the bent
tile shape, not only do they prevent being separated from
the device 1 during transport thereof, but they also pre-
vent the sheets, obtained from initially wound material,
from having a tendency to rewind.
[0046] As can be seen in Figure 7, the device 1 has an
acceleration section T1 in which the support means 3 will
be made up of shafts 7 provided with wheels 8, such that
the speed of each shaft 7 can be controlled independently
in order to separate or join consecutive sheets 2, and an
end section T2 made up of a conveyor belt 12, such that
although the speed of the conveyor belt 12 is the same,
a single motor can be used to actuate the belt. Naturally,
the support means 3 could also be integrally made up of
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shafts 7 provided with wheels 8 or by one or more con-
veyor belts 12, as well as different combinations of sec-
tions. As shown, the sheets 2 are transported preferably
suspended or hung from the device 1, i.e., arranged be-
tween the device 1 and the floor, enabling an operator
not only to be able to better visualize the transport of the
sheets from the floor, but also enabling the transport of
sheets 2, such as single-sided corrugated cardboard with
the open flute upwards, thus achieving the stacking
thereof with the open flute upwards, which is preferably
how they have to be provided to the end customer.
[0047] Figure 9 shows another system made up of a
device 1 of the present invention for transporting sheets
2 between a stacking station 17, at which an assembly
of flexible sheets 2 is stacked, and a printing station 18
at which the device 1 must transfer the sheets 2. As can
be seen, the stacking station 17 will provide the flexible
sheets 2 to the device 1 one by one, which although in-
itially flat on the support means 3, as indicated in section
A previously shown in Figure 8a, the support means 3
will progressively bend the flexible sheet 2, reaching a
curvature as indicated in section B, shown previously in
Figure 8b, until it takes on the curved tile shape indicated
in section C and previously shown in Figure 8c, which
will allow transport thereof at high speed as described
above so that, before reaching the printing station 18
where it should be presented flat, the sheet returns from
its curved transport position to the final flat position,
adapted for insertion in the printing station. The system
shown in Figure 7 uses a staking station 17 and a printing
station 18 of the kind known in the state of the art that
provide and require straight sheets 2, so it is necessary
to make this transition between the flat and curved trans-
port position. However, if the feeding station would al-
ready provide curved sheets 2, similar to section C, the
device 1 could take and transport the curved sheets 2
directly without needing to curve them progressively. The
same would apply to the printing station 18 if it would
accept bent sheets 2. Thus, it is possible to transport
sheets 2 by placing a flexible sheet 2 against the movable
support means 3 adapted for moving the sheet 2 in a
direction of displacement and holding the sheet 2 against
the support means 3 by means of suction means 5, such
that the flexible sheet takes on a bent shape in a trans-
verse plane to the direction of displacement. Naturally,
it is foreseen that the device 1 of the present invention
can be used for transporting sheets 2 between many oth-
er types of stations, such as laminating stations, among
others.
[0048] Figure 10 shows the device 1 of the present
invention again, now between a stacking station 17 and
a stack distribution station 24, allowing the sheets 2 to
be transported from the stacking station 17 as described
previously but now releasing the sheets 2 after passing
an acceleration section T1 and upon reaching an end
section T2, grouping the sheets two by two or even into
larger groups in order to thus be able to redistribute the
sheets 2, which were previously staked at the stacking

station 17, into different stacks at the stack distribution
station 24, such that the size of each stack is smaller and
the sheets can subsequently be moved more easily. This
way, for example, as shown in Figure 10, the device 1
will wait for three sheets 2 to reach the end section T2
of the device 1 and then the suction means 5 of the end
section T2 will be deactivated, and/or pushing means
such as protrusions that protrude from the transport sur-
face 4 to separate the sheets 2 of the transport surface
4 will be actuated, allowing the sheets 2 to be stacked
up each in a stack of the stack distribution station 24.
Naturally, the device will also allow transport between a
rotary sheeter 16 and a stack distribution station 24, in a
similar way.
[0049] Although in the previously described variants of
the device 1 the flexible sheets 2 are transported in sus-
pended manner, the support means 3 remaining above
the sheets 2, it is also foreseen that in other variant em-
bodiments, the flexible sheets 2 remain above the sup-
port means 3, for example when the device is mounted
directly on the floor. Advantageously, when the flexible
sheets 2 are transported in suspended manner, they can
easily be monitored by an operator, such that defective
sheets 2 can be detected visually. These defective
sheets 2 could be removed from the device 1 by the op-
erator’s actuation of sheet ejection means 25, such as a
pneumatic piston protruding from the support means 3,
such that the defective sheet 2 can be released from the
device 1 and fall into a rejection vessel underneath the
pneumatic piston. Also, if it were not necessary for the
speed or acceleration of the sheets 2 to be high, it would
even be possible to envisage devices similar to those
described above, in which the sheets 2 were transported
flat, i.e., that the support means would determine a flat
transport plane and would be configured so that a sheet
placed against the support means would take on a flat
shape with respect to a transverse plane to the direction
of displacement.

Claims

1. A device (1) for transporting flexible sheets (2) com-
bining:

- movable support means (3) on which a sheet
can be placed and which are adapted to move
the sheet in a direction of displacement; and
- suction means (5) for maintaining the sheet
placed against the support means.

characterized in that the support means are con-
figured so that a sheet placed against the support
means takes on a bent shape in a transverse plane
to the direction of displacement.

2. The device (1) according to the preceding claim,
characterized in that the bent shape has a curve,
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the ratio of which between the chord (c) and the sag-
itta (s) is less than 100.

3. The device (1) according to any one of the preceding
claims, characterized in that the bent shape has a
curve, the ratio of which between the chord (c) and
the sagitta (s) is greater than 10.

4. The device (1) according to any one of the preceding
claims, characterized in that the bent shape has a
curve, the sagitta (s) of which is greater than 20 mil-
limeters.

5. The device (1) according to any one of the preceding
claims, characterized in that the movable support
means (3) comprise drive shafts (7) that are parallel
to each other, perpendicular to the direction of dis-
placement of the sheets and that follow a curved
trajectory in the transverse plane to the direction of
displacement of the sheets, said shafts being pro-
vided with wheels (8).

6. The device (1) according to the preceding claim,
characterized in that the curved trajectory that each
drive shaft (7) follows in the transverse plane thereof
to the direction of displacement of the sheets is equal
to the curve (6) of the transport surface on that same
transverse plane.

7. The device (1) according to any one of claims 5 to
6, characterized in that the drive shafts (7) com-
prise straight sections (9), the ends of which are con-
nected to rotating transmission parts (10) coupled to
both sides of the same wheel (8).

8. The device (1) according to the preceding claim,
characterized in that the wheels (8) are provided
with side inlets (11) for coupling the rotating trans-
mission parts (10).

9. The device (1) according to any one of claims 7 to
8, characterized in that the profile of the rotating
transmission parts (10) and of the inlets (11) of the
wheels (8) is complementary.

10. The device (1) according to the preceding claim,
characterized in that the profile of the rotating trans-
mission parts (10) and of the inlets (11) of the wheels
(8) is a gearwheel complementary profile.

11. The device (1) according to any one of claims 7 to
10, characterized in that the wheels (8) are made
of a material that is more flexible than the rotating
transmission parts (10).

12. The device (1) according to the preceding claim,
characterized in that the wheels (8) are made of
polyurethane.

13. The device (1) according to any one of claims 5 to
10, characterized in that it further comprises sheet
(2) ejection means (25) arranged between the shafts
(7).

14. The device (1) according the preceding claim, char-
acterized in that the ejection means (25) comprise
a pneumatic piston.

15. The device (1) according to any one of the preceding
claims, characterized in that the support means (3)
in the direction of displacement comprise a conveyor
belt (12).

16. The device (1) according to any one of the preceding
claims, characterized in that it comprises an accel-
eration section (T1) in which the movable support
means (3) comprise drive shafts (7) that are parallel
to each other, perpendicular to the direction of dis-
placement of the sheets (2) and that follow a curved
trajectory in the transverse plane to the direction of
displacement of the sheets (2), said shafts being pro-
vided with wheels (8) and an end section (T2) in
which the support means comprise a conveyor belt
(12).

17. A method for transporting flexible sheets (2) in a di-
rection of displacement, characterized in that it
comprises bending the sheets in a transverse plane
to the direction of displacement.
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