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(54) Sorting device for separating cardboard

(57) The invention concerns a separating device for
separating a mixture of cardboard pieces (36) and paper
sheets comprising a sorting belt (13), above the sorting
belt sorting tines (3) mounted in an inner drum (6) and
extending from the inner drum for impaling and picking
up cardboard pieces from the sorting belt (13), and drive
means for driving the sorting belt and rotating the inner
drum so that the sorting tines (3) move approximately

synchronously with the sorting belt.
In accordance with the invention the sorting tines (3)

each have a spring (31) for resiliently pushing the sorting
tine (3) outwards the inner drum and a shoulder (33) for
limiting the extending length to a maximum length and
that the distance between the inner drum and the sorting
belt is smaller than the maximum length and the sorting
belt can push the sorting tines (3) into the inner drum (6).
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Description

[0001] The invention concerns a sorting device in ac-
cordance with the preamble of claim 1. Such a device is
known from EP 1785200. The disadvantage of the known
device is that the sorting belt has ridges that make the
belt fairly thick so that it is difficult to fold and guide the
belt around the rollers due to the required deformations
of the belt, which deformations also lead to undesired
wear of the belt.
[0002] In order to overcome this disadvantage the sort-
ing device is according to claim 1. In this way a simple
and thin sorting belt is used to move the sorting tines in
and out of the inner drum so that the sorting tines pick
up cardboard pieces from the sorting belt.
[0003] The invention further concerns an embodiment
according to claim 2. This improves the sorting of card-
board pieces from a mixed flow of material.
[0004] The invention further concerns an embodiment
according to claim 3. This reduces the number of sepa-
rate springs.
[0005] The invention further concerns an embodiment
according to claim 4. In this way the relative movement
of the sorting tines and the sorting belt can be defined to
obtain the most advantageous movement for selecting
cardboard pieces.
[0006] The invention further concerns an embodiment
according to claim 5. This improves the removing of the
cardboard pieces from the sorting tines as the outer drum
pushes the cardboard piece in axial direction off the sort-
ing tines.
[0007] The invention is explained below with reference
to an exemplary embodiment by means of a drawing, in
which:

Figure 1 shows a diagrammatic side view of an em-
bodiment of the sorting device and a detail of a front
view of the sorting tines and the drum;

Figure 2 shows a cross section of a detail of the em-
bodiment of figure 1 in subsequent steps of interac-
tion of the sorting tines with a front side of a cardboard
piece after the front side has passed the narrowest
part of gap between the drum the a sorting belt; and

Figure 3 shows a detailed view of two embodiments
of a sorting tine.

[0008] The sorting device 1 as shown in figures 1 and
2 comprises a frame 25 having two sidewalls 14 between
which a sorting belt 13 can move in a direction of con-
veyance 32. The sorting belt 13 runs over a drive pulley
20 and a return pulley 20A and is guided by support rollers
21 between 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 paper sheets and cardboard
pieces 36 (see figure 2) to be sorted to the sorting device
1. In order to improve sorting of the cardboard pieces 36

from the paper sheets, the speeds of the supply belt 2
and the sorting belt 13 are selected in such a way that
the supply belt 2 deposits most individual paper sheets
and cardboard pieces 36 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 13 and/or the sorting device 1.
[0009] The mixture of cardboard pieces 36 and paper
sheets 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 an outer drum
5 in a direction of rotation 27. Support rollers 16 support
the outer drum 5 and let the outer drum 5 rotate around
a top axis of rotation 7. The sorting tines 3 extend from
the outside of the inner drum 6 to a maximum radius R
from a bottom axis of rotation 8 that is the centre of the
inner drum 6 and that is located below the top axis of
rotation 7.
[0010] In the area where the inner drum 6 rotates
above the sorting belt 13, the sorting belt 13 is supported
by a support plate 15 that is resiliently supported by
springs 23 that are connected by a bracket 24 to the side
walls 14. The support plate 15 supports the sorting belt
13 so that the paper sheets, cardboard pieces 36 and/or
the sorting belt 13 will press against the sorting tines 3
and force these to retract in the inner drum 6 over a dis-
tance X against the pressure of a spring 31. The spring
31 presses against the sorting tines 3 so that they extend
outside the inner drum 6 to the maximum radius R when
the sorting belt 13 does not push against them and forces
them to retract. The spring 31 is mounted in a holder 30
fixed against the inner surface of the inner drum 6, for
instance by welding. The rotation speed of the inner drum
6 and the speed of the sorting belt 13 are synchronized
so that the tip of the sorting tines 3 at the radius when
the distance X of the retraction has its maximum value,
which means the narrowest part of the gap between the
inner drum 6 and the sorting belt 13, is approximately
equal to the speed of the sorting belt 13.
[0011] In a way described hereafter the sorting tines 3
lift cardboard pieces 36 off the sorting belt 13 and deposit
the cardboard pieces 36 on a first discharge belt 9 and
the paper sheets remain lying on the sorting belt 13 and
are conveyed to a second discharge belt 12. At the point
where the paper sheets fall off the sorting belt 13 onto
the second discharge belt 12, guide plates 11 are pro-
vided in order to prevent the paper sheets from falling
onto the ground. The second discharge belt 12 conveys
the paper sheets to a storage place and/or a place where
the paper is processed further.
[0012] The preceding text has referred to the separa-
tion of paper sheets and cardboard pieces 36. It is pointed
out here that cardboard pieces 36 include corrugated
cardboard and those types of paper that have increased
resistance against tearing, which might include books or
a bundle of paper sheets.
[0013] The cardboard pieces 36 that the sorting tines
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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 has a smaller diameter than the outer
drum 5 rotating with said inner drum 6 and the outer drum
5 has apertures 35 through which the sorting tines 3
project. This causes that at increasing distance from the
bottom area of the inner drum 6 the sorting tines 3, while
they are at their maximum radius R from the bottom axis
of rotation 8, will project increasingly less far outside the
outer drum 5 so that the outer drum 5 pushes the card-
board pieces 36 off the sorting tines 3. As a result, the
cardboard pieces 36 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. The first discharge belt 9 transports the
cardboard pieces 36 to a location where they are further
processed.
[0014] Support rollers 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 6 rotates with
the outer drum 5 around the bottom axis of rotation 8.
[0015] If required in order to 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 provided at the position of the
support rollers 16, each pressure roller 17 being fixed by
means of springs 18 on a support 19. The springs 18
make some movement of the inner drum 6 and/or the
outer drum 5 possible. In the region where the inner drum
6 and the outer drum 5 rotate above the sorting belt 13,
a support plate 15 supports the sorting belt 13, springs
23 mounted upon a support 24 and fixed on the frame
25 resiliently support the support plate 15. Because of
the spring-loaded support plate 15 and also because of
the possibility of movement of the inner drum 6, the ma-
terial on the belt conveyor 13 can have a changing thick-
ness without causing any problem.
[0016] Figure 1 also shows a detail of a front view of
the outer drum 5 and the inner drum 6. The drums 5,6
have a width B that is slightly less than the width between
the sidewalls 14 and the sorting tines 3 are mounted over
the full width B. The sorting tines 3 are mounted in rows
that have a distance A and in the direction of rotation 27
a pitch distance P. The distance A is less than half the
usual width of a sheet of paper and is for instance 50
mm. The pitch P is 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. For different applications with dif-
ferent dimensions of the material to be sorted, the dis-
tance A and the pitch P are adapted accordingly.
[0017] Figure 2 shows the interaction between the sort-
ing tines 3 and the sorting belt 13 on which a cardboard
piece 36 is laying after the sorting tine 3 has passed the
narrowest part of the gap between the sorting belt 13 and
the inner drum 6. The sorting tine 3 can move in axial
direction in a holder 30 and is guided by hole 34 in the
inner drum 6. Inside the holder 30 the tine 3 has a shoul-
der 33, against which the spring 31 can push and which
may guide the tine 3 in the holder 30. A locking pin 32
limits the axial movement of the spring 31 in the holder
30. The hole 34 and the shoulder 33 in the holder 30 act
as a axial bearing for the sorting tine 3, so that axial move-
ment remains possible when there is a transverse force
on a tip 37 of the sorting tine 3. In other embodiments
the hole 34 can be designed as axial bearing or the sorting
tine 3 can be guided a different way, such as by fixing
the sorting tine 3 on a lever and rotating the lever around
a hinge.
[0018] As the cardboard piece 36 approaches the gap
between the outer drum 5 and the sorting belt 13 in a
direction 32 the tip 37 of the sorting tine 3 penetrates the
cardboard piece 36 until the tip 37 pushes against the
sorting belt 13. The sorting belt 13 then pushes the sorting
tine 3 the distance X into the holder 30 against the force
of the spring 31. When the tip 37 is part of the first sorting
tine 3 to penetrate a cardboard piece 36, which means
that it is near the front 38 of the cardboard piece 36, the
cardboard piece 36 will get the same speed as the tip 37
and slide over the sorting belt 13. In the gap between the
outer drum 5 and/or the inner drum 6 and the sorting belt
13, the tip 37 and/or the outer drum 5 and/or the sorting
belt 13 will have the same speed and the distant X will
have its maximum value. Figure 2a shows this situation
where the cardboard piece 36 and the tip 37 of the sorting
tine 3 have the same speed.
[0019] As the cardboard piece 36 continues to move
with the sorting belt 13 through the gap between the sort-
ing belt 13 and outer drum 5, as shown in figures 2b and
2c, it will keep the speed of the sorting belt 13 as following
sorting tines 3 and the outer drum 5 will keep the speed
of the cardboard piece 36 synchronized with the speed
of the sorting belt 13. As the sorting tine 3 moves past
the gap, the width of the gap increases, the spring 31
pushes the sorting tine 3 out and the distance X will de-
crease. As the protruding length of the sorting tine 3 in-
creases the tip 37 moves forward relative to the card-
board piece 36. The tip 37 pulls forward relative to the
cardboard piece 36, deforms the cardboard piece 36 and
creates a hole 39 at the side of the narrowest gap be-
tween the sorting belt 13 and the drums 5,6 and forms a
raised edge 40 at the side away from the gap.
[0020] Figure 2d shows the situation where the sorting
tine 3 has moved further away from the gap and protrudes
its maximum length outside the outer drum 5. The dis-
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tance X is zero. The cardboard piece 36 pulls against the
tip 37. The shape of the tip 37 is such that the direction
of pulling keeps the cardboard piece 36 fixed on the tip
37 and especially keeps the raised edge 40 fixed against
the tip 37. For that the tip 37 can be partly cylindrical
and/or can have a groove 41 as shown in both embodi-
ments of figure 3. The tip 37 of the sorting tine 3 now lifts
the front 38 of the cardboard piece 36 from the sorting
belt 13 and the rest of the cardboard piece 36 follows.
As shown in figure 1 the sorting tines 3 lift the cardboard
piece 36 to above the belt 9 and there the outer drum 5
pushes the cardboard piece 36 off the tip 37. If the tip 37
pushes against a paper sheet on the sorting belt 13 the
tip 37 might create a hole in the paper sheet, but the tip
37 will not get a grip on the paper sheet as the tip 37 will
tear the hole in the paper sheet and there will be no raised
edge 40 that can hold the paper sheet on the tip 37 of
sorting tine 3. The tip 37 will leave paper or other easily
tearing material on the sorting belt 13 but it will lift in the
way described earlier the difficult tearing cardboard piec-
es 36 off the sorting belt 13.
[0021] In another embodiment the cardboard piece 36
can be pushed in other ways from the tip 37, for instance
using a comb in case there is no outer drum 5. In another
embodiment the inner drum 6 has a central axis that is
mounted with spreaders in the inner drum 6 and has bear-
ings in which it rotates. These bearings are so that they
make vertical movement of the inner drum 6 possible, so
that thick stacks of cardboard pieces 36 can move be-
tween the inner drum 6 and the sorting belt 13.
[0022] In the disclosed embodiment each sorting tine
3 is pushed by a separate spring 33. In a further embod-
iment sorting tines 3 that are side by side in the longitu-
dinal direction of the inner drum 3 can be coupled to form
a part that is pushed by a single spring. The part with the
sorting tines can be guided so that they move perpen-
dicular to the surface of the inner drum 6, as shown in
the figures 1 and 2. In a further embodiment the part with
the sorting tines has bars (not shown) that are connected
to hinges (not shown) fastened on the inside surface of
the inner drum 6 whereby a spring pushes the part with
the sorting tines against the inside surface of the inner
drum 6. In this embodiment the sorting tines follow an
additional movement relative to the longitudinal direction
the sorting belt 13 and so relative to the cardboard and
paper on the belt which can improves the sorting of the
cardboard from the paper.

Claims

1. Separating device for separating a mixture of card-
board pieces (36) and paper sheets comprising a
sorting belt (13), above the sorting belt (13) sorting
tines (3) mounted in an inner drum (6) and extending
from the inner drum for impaling and picking up card-
board pieces from the sorting belt (13), and drive
means for driving the sorting belt and rotating the

inner drum so that the sorting tines move approxi-
mately synchronously with the sorting belt charac-
terized in that the sorting tines (3) each have a
spring (31) for resiliently pushing the sorting tine out-
wards the inner drum (6) and a shoulder (33) for lim-
iting the extending length to a maximum length and
that the distance between the inner drum and the
sorting belt is smaller than the maximum length and
the sorting belt can push the sorting tines (3) into the
inner drum.

2. Separating device in accordance with claim 1 where-
in the sorting tine (3) has a groove (41) for holding
a cardboard piece (36).

3. Separating device in accordance with claim 1 or 2
wherein two or more sorting tines (3) have a common
spring for pushing adjacent sorting tines outwards.

4. Separating device in accordance with one of the
claims 1 - 3 wherein the sorting tines (3) have guide
means (30) to guide them when they move inwards
into the inner drum, the guide means preferably
guide the sorting tines perpendicular to the surface
of the inner drum.

5. Separating device in accordance with one of the pre-
vious claims wherein an outer drum (5) surrounds
the inner drum (6) and the sorting tines (3) extend
through holes (35) in the outer drum.
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