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(57)  The invention concerns a device for separating
cardboard and paper comprising a sorting beltora sorting
roll on which a mixture of cardboard pieces and paper
sheets conveyed in a layer. Above the sorting belt or
sorting roll are sorting tines for impaling and picking up

Device for separating paper and cardboard

cardboard pieces from the conveyed mixture.

In accordance with the invention the sorting belt or
sorting roll comprise a resilient top surface and drive
means move the sorting tines towards the sorting belt till
the sorting tines press a depression in said resilient top
surface.
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Description

[0001] The invention concerns a device in accordance
with the preamble of claim 1 or claim 2. Publication EP
1291092 describes such a device. The disadvantage of
the known device is that the sorting belt and sorting roll
have grooves for the sorting tines and providing these
grooves requires additional measures. Also the grooves
and the sorting tines have to align which leads to addi-
tional costs.

[0002] In order to overcome this disadvantage the de-
vice is according to claim 1 or according to claim 2. It
appeared that the flexible surface under the sorting tines
prevents the paper sheets to be pierced by the sorting
tines that press a depression in the flexible surface so
that paper sheets are not picked up by the sorting tines.
The more stiff cardboard pieces do not bend into the de-
pression and the sorting tines pierce the cardboard piec-
es sufficiently so that the cardboard pieces attach to the
sorting tines and are picked up.

[0003] In accordance with an embodiment, the device
is according to claim 3. This embodiment ensures that
the shoulder of a sorting tine grips the cardboard piece
and this improves lifting the cardboard piece from the
support means.

[0004] In accordance with an embodiment, the device
is according to claim 4. In this embodiment the sorting
belt or the roller keep supporting the paper sheets and
have sufficient flexibility to create a depression under the
sorting tines for the carboard to be penetrated.

[0005] Theinventionis explained below with reference
to an exemplary embodiment by means of a drawing, in
which:

Figure 1 shows a diagrammatic side view of a first
embodiment of the device with a detail of a front view
of the sorting tines and the drum;

Figure 2 shows in cross section a detail of the inter-
action of the sorting tines with a paper sheet;

Figure 3 shows in cross section a detail of the inter-
action of the sorting tines with a cardboard piece; and

Figure 4 shows in a diagrammatic side view a second
embodiment of the device.

[0006] The sorting device 1 as shown in figure 1 com-
prises aframe 25 having two sidewalls 14 between which
a sorting belt 13 can move in a direction of conveyance
32. The sorting belt 13 runs over a drive pulley 20 and a
return pulley 20A and is guided by support rollers 21 be-
tween the sidewalls 14 and held taut by the return pulley
20A. A drive 22 drives the sorting belt 13. A supply belt
2 supplies a mixture of sheets of paper and cardboard
to be sorted to the sorting device 1. In order to improve
sorting of the sheets, the speeds of the supply belt 2 and
the sorting belt 13 are selected in such a way that pref-
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erably the supply belt 2 deposits individual sheets one
after the other in a single layer on the sorting belt 13.
Document EP 1785200 gives a more detailed description
of a similar device and the skilled man can think of many
variations of the design of the sorting belt and/or the sort-
ing device.

[0007] The mixture of pieces of cardboard and sheets
of paper lying on the sorting belt 13 are conveyed along
underneath sorting tines 3 extending from the outside
surface of an inner drum 6 that rotates with the sorting
belt 13 in a direction of rotation 27 around a bottom axis
of rotation 8. The sorting tines 3 extend from the outside
of the inner drum 6 at a radius R from the bottom axis of
rotation 8. In a way described hereafter the sorting tines
3lift pieces of cardboard off the sorting belt 13 and deposit
these on a first discharge belt 9 and the sheets of paper
remain lying on the sorting belt 13 and are conveyed to
a second discharge belt 12. At the point where the sheets
of paper fall off the sorting belt 13 onto the second dis-
charge belt 12, guide plates 11 are provided in order to
prevent the sheets of paper from falling onto the ground.
The second discharge belt 12 conveys the sheets of pa-
per to a storage place and/or a place where the paper is
processed further.

[0008] The preceding text has referred to the separa-
tion of paper and cardboard. It is pointed out here that
the terms cardboard and pieces of cardboard also include
corrugated cardboard and those types of paper that have
an increased stiffness against bending, which might in-
clude books or a bundle of paper sheets.

[0009] The pieces of cardboard that the sorting tines
3 lift off the sorting belt 13 move upwards along with the
sorting tines 3. The inner drum 6, on which the sorting
tines 3 are fixed and an outer drum 5 rotating about said
inner drum and having apertures 26 (see Figures 2 - 3)
through which the sorting tines 3 project, have a different
diameter. This causes during rotation of the inner drum
6 and the outer drum 5, the sorting tines 3 to project
increasingly less far outside the outer drum 5 so that the
outer drum 5 pushes the pieces of cardboard off the sort-
ing tines 3. As a result, the pieces of cardboard fall off
the sorting tines 3 onto the first discharge belt 9 placed
beside the outer drum 5 for that purpose. A guide plate
10 guides the falling pieces of cardboard.

[0010] Supportrollers 16 are provided on the outside
of the sidewalls 14 on the frame 25. On these support
rollers 16 the outer drum 5 can rotate about a top axis of
rotation 7 which is preferably more or less perpendicular
to the direction of conveyance 32 of the sorting belt 13.
The outer drum 5 is completely open on the inside and
has a guide edge 4, as a result of which the outer drum
5 always stays more or less in the same position above
the sorting belt 13. The inner drum 6 rests on the bottom
part of the outer drum 5, which inner drum rotates with
the outer drum 5 about the bottom axis of rotation 8. The
sorting tines 3 are fitted in the inner drum 6 in such a way
that they can be changed easily in the event of wear and
also for the purpose of fitting the inner drum 6 in the outer
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drum 5.

[0011] Ifrequiredin orderto ensure that the inner drum
6 rotates with the outer drum 5 and does not move up-
wards as a result of an upward load on the sorting tines
3, pressure rollers 17 are preferably provided at the po-
sition of the support rollers 16, each pressure roller being
fixed by means of springs 18 on a support 19. The springs
18 make some movement of the inner drum 6 relative to
the outer drum 5 possible. In the region where the inner
drum 6 and the outer drum 5 rotate above the sorting belt
13, the sorting belt 13 is supported by a support plate 15
which by way of springs 23 rests upon a support 24 fixed
on the frame 25. Because of the springloaded support
plate 15 and also because of the possibility of movement
of the inner drum 6, the sheets of paper and cardboard
pieces lying on the belt conveyor 13 can have a changing
thicknesses without causing any problem.

[0012] Figure 1 also shows a detail of a front view of
the drums 5,6. The drums 5,6 have a width B above the
sorting belt 13 in which the sorting tines 3 are mounted.
The sorting tines 3 are mounted in rows that have a dis-
tance A and in the direction of rotation 27 a pitch distance
P. The distance A is preferably less than half the usual
width of a sheet of paper and is for instance 50 mm. The
pitch P is preferably less than half the usual width of a
sheet of paper and is for instance 100 mm in the situation
where the rows of the sorting tines 3 are staggered, so
that the sorting tines 3 of a next row of sorting tines 3 is
between the sorting tines of the first row of sorting tines
3. This means that during rotation of the drums 5,6 every
50 mm a sorting tine 3 contacts the paper or cardboard
on the sorting belt 13.

[0013] Figure 2 showsthe interaction between the sort-
ing tines 3 and the sorting belt 13 on which a sheet of
paper 36 is laying. The sorting belt 13 comprises a stiff
belt part 31 that is strong as in the usual transport belts
and that is looped around the drive pulley 20 and the
return pulley 20A and slides over the support plate 15.
The sorting belt 13 further comprises a resilient belt part
30 fastened on the outside surface of the stiff belt part
31 for instance by gluing or on which it is vulcanized. The
top of the resilient belt part 30 forms a belt top surface
29 that supports the paper or cardboard to be sorted.
The resilient belt part 30 can be from a sheet pararubber,
which is an elastic material that can deform easily.
[0014] The bottom axis of rotation 8 of the inner drum
6 with the sorting tines 3 is located at such height above
the support plate 15 that the radius R at which the sorting
tines 3 rotate intersects the belt top surface 29. The sort-
ing tines 3 have a tine shaft 36, a tine tip 34 with a tip
radius 35 and near the tip a reduction in the diameter of
the tine shaft 36 so creating a tine shoulder 33 near the
tine tip 34. The distance between the tine shoulder 33
and the tine tip 34 is a tip distance T. Where the path of
the sorting tines 3 intersects the belt top surface 29 the
tine tip 34 presses a depression 38 with a depth D in the
resilient belt part 30. In the situation where a paper sheet
37 is on the belt top surface 29, as shown in figure 2, the
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tip 34 presses the paper sheet 37 in the depression 38
as well. This is a result of the flexibility of the paper sheet
37 so that it follows the belt top surface 29 in the depres-
sion 38. Probably because of the support of the paper
sheet 37 by the belt top surface 29, the tine tip 34 does
not penetrate the paper sheet 37. In the situation where
several sheets of paper 37 are on top of one another, the
tine tip 34 might penetrate one or more sheets. As aresult
of the limited penetration, the ease with which paper
shears and/or possibly the conical surface of the tine tip
34 the sorting tine 3 does not grip the paper sheet 37 and
the paper sheet remains lying on the belt top surface 29.
[0015] Figure 3 shows the interaction of the sorting
tines 3 with the sorting belt 13 on which a cardboard piece
39is transported. The sorting tines 3 impress the depres-
sion 38 with the depth D in the resilient belt part 30 in the
same manner as indicated in figure 2. As a result of the
stiffness of cardboard, the cardboard piece 39 does not
bend into the depression 38 and the tine tip 34 makes a
hole 40 in the cardboard piece 39. When the sorting tine
3 moves upwards, the cardboard piece 39 remains fas-
tened around the sorting tine 3 and/or hooks behind the
shoulder 33 and so the sorting tines 3 move the card-
board piece 39 further upwards and lift the cardboard
piece 39 from the belt top surface 29. Figure 3 shows a
single cardboard piece 39 that has a certain thickness
compared to the paper sheet 37 shown in figure 2. It will
be clear from the earlier description that the sorting tines
3 also will pick up thicker cardboard pieces and thicker
stacks of paper, for instance sheets or folded boxes from
corrugated cardboard, books, etc.

[0016] The sorting tines 3 create the depression 38
with the depth D in the belt top surface 29. In order to
prevent damage to the belt top surface 29 the tip radius
34 is preferably at least 4 mm. In another way to prevent
damage to the belt top surface 29 this surface can have
a tear resistant coating.

[0017] The height ofthe bottom axis of rotation 8 above
the belt top surface 29 is such that the depression 38 has
a depth D of approximately 5 mm whereby the depth D
is approximately similar or preferably greater than the tip
height T so that a the cardboard piece 39 hooks behind
the shoulder 33. In order to make this depression possible
without undue stress under the tip 34 of the sorting tine
3 the resilient belt part 30 has a thickness that is more
than 2 - 3 times the depth D of the depression or approx-
imately 15 mm, although there might be circumstance in
which there is an increased thickness. In order to reduce
tension in the resilient belt part 30 at the location where
the sorting belt is looped around the drive pulley 20 or
return pulley 20A there might be relief slits (not shown)
in the resilient belt part 30 perpendicular to the length of
the belt.

[0018] In the disclosed embodiment, the rotation
speed of the inner drum 6 with the sorting tines 3 is such
that the tips 34 do not move relative to the belt top surface
29. Preferably, the belt top surface 29 drives the rotation
ofthe inner drum 6 although coupled drives for the sorting
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belt 13 and the drums 5,6 are also possible.

[0019] Figure 4 shows a further embodiment of sorting
device whereby a sorting roll 41 has a metal cylinder 42
that rotates around an axis and that is covered with a
thick flexible layer 43 of pararubber or a similar material.
The sorting tines 3 of the inner drum 6 press a depression
in the flexible layer 43. A belt 44 can transport paper
sheets 37 or cardboard pieces 39 to the sorting roll 41.
The sorting tines 3 pick the cardboard pieces 39 up in
the similar way as described in figure 3 and the sorting
tines 3 do not pick paper sheets 37 up for the same rea-
sons as described with figure 2 and the paper sheets 37
fall downwards from the sorting roll 41.

Claims

1. Device for separating cardboard and paper compris-
ing a sorting belt (13) on which a mixture of cardboard
pieces (39) and paper sheets (37) conveyed in a
layer, above the sorting belt (13) sorting tines (3) for
impaling and picking up cardboard pieces (39) from
the conveyed mixture, the sorting belt (13) support-
ing the conveyed mixture under the sorting tines (3),
and further comprising drive means for moving the
sorting tines (3) synchronously with the conveyed
mixture and towards and from the sorting belt (13)
for impaling and picking up the cardboard pieces
characterized in that the sorting belt (13) compris-
es a resilient top surface (30) and the drive means
move the sorting tines (3) towards the sorting belt
(13) till the sorting tines (3) press a depression (38)
in said resilient top surface (30).

2. Device for separating cardboard and paper compris-
ing a sorting roll (41), a transport belt (44) on which
a mixture of cardboard pieces and paper sheets is
conveyed in a layer to the sorting roll (41), above the
sorting roll (41) sorting tines (3) forimpaling and pick-
ing up cardboard pieces from the conveyed mixture,
the sorting roll (1) supporting the conveyed mixture
under the sorting tines (3), and further comprising
drive means for moving the sorting tines (3) synchro-
nously with the conveyed mixture and towards and
form the sorting roll (41) for impaling and picking up
the cardboard pieces, characterized in that the
sorting roll (41) comprises a resilient top surface (43)
and the drive means move the sorting tines (3) to-
wards the sorting roll (41) till the sorting tines (3)
press a depression (38) in said resilient top surface.

3. Device in accordance with claim 1 or 2 wherein the
sorting tines (3) have a tip (34) and a shoulder (33)
at a tip distance (T) from the tip wherein the tip dis-
tance (T) is preferably less than a depression depth
(D) of the depression (38) in said resilient top surface
(30;43).
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4. Device in accordance with any of claim 1 - 3 wherein
said resilient top surface (30;43) is from rubber pref-
erably with a thickness of more than 15 mm.
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