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DESCRIPTION

Background of the invention

[0001] The invention relates to a method as defined in the preamble of claim 1.
[0002] The invention also relates to an apparatus as defined in the preamble of claim 12.

[0003] The invention relates generally to materials handling systems, such as to partial-
vacuum conveying systems, more particularly to the collection and moving of wastes, such as
to the moving of household wastes.

[0004] Systems wherein wastes are moved in piping by means of an air current produced by a
pressure difference or suction are known in the art. In these, wastes are moved long distances
in the piping. It is typical to these systems that a partial-vacuum apparatus is used to bring
about a pressure difference, in which apparatus a partial vacuum is achieved in the transfer
pipe with partial-vacuum generators, such as with vacuum pumps or with an ejector apparatus.
A transfer pipe typically comprises at least one valve means, by opening and closing which the
replacement air coming into the transfer pipe is regulated. Input points at the input end of the
material are used in the systems, from which input points the material, such as wastes, is
transferred into the system. The system can also comprise refuse chutes into which material,
such as waste material, is input and from which the material to be transferred is transferred
into a transfer pipe by opening a discharge valve means, in which case, by means of the
sucking effect achieved by the aid of the partial vacuum acting in the transfer pipe and also by
means of the surrounding air pressure acting via the refuse chute, material such as e.g. waste
material packed into bags, is transferred from the refuse chute into the transfer pipe. The
pneumatic waste transfer systems in question can be utilized particularly well in densely
populated urban areas. These types of areas have tall buildings, in which the input of wastes
into a pneumatic waste transfer system is performed via a refuse chute arranged in the
building.

[0005] The refuse chute is a vertical pipe, preferably comprising a number of input points,
which are typically arranged in the wall of the refuse chute at a distance from each other. Tall
buildings can comprise many tens, even hundreds, of storeys, in which case the refuse chute
forms a very high pipe.

[0006] Wastes are transferred pneumatically in a closed system to the reception station, in
which the wastes are compressed with a press only after transportation. The pipes of a
pneumatic transfer system are in normal cases rather large in diameter, e.g. in the region of
500 mm in their diameter.

[0007] Also known in the art are solutions wherein a waste mill, such as a waste grinder, with
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which the wastes to be input are ground into small size, is arranged in connection with or in the
proximity of a waste input location. A waste mill grinds wastes but does not compress the
wastes. In the solution in question the blades of waste mills are also subjected to large
stressing, in which case they must be replaced often.

[0008] Publication WO8203200 A1 discloses a method according to the preamble of claim 1
and an apparatus according to the preamble of claim 12. This document discloses a device for
fine-grinding, compressing and outputting a high-volume bulk good, more particularly
household wastes, by means of which the waste material conducted through the device can be
compacted. In the solution according to the publication large output powers are typically
needed, especially in situations in which the device is used to cut or fine-grind a material, in
which case the energy consumption of the drive devices and the costs of the drive devices are
high. In addition, the passage of stones or other corresponding material between the cutting
blades can produce breakage of the blades.

[0009] The aim of the present invention is to achieve a new type of solution in connection with
input points of wastes, or in connection with refuse chutes or waste bins, by means of which
the drawbacks of prior art will be avoided.

Brief description of the invention

[0010] The method according to the invention is defined in claim 1.
[0011] Preferred features of the invention are defined in claims 2-11.
[0012] The apparatus according to the invention is defined in claim 12.
[0013] Preferred features of the invention are defined in claims 13 - 23.

[0014] The solution according to the invention has a number of important advantages. By
means of the invention a particularly efficient solution for the handling of material, more
particularly for pneumatic pipe transport, is achieved. With the solution according to the
invention the material to be handled is made to be centered, i.e. is brought towards the center,
in which case the material can be efficiently fitted into a transport pipe or a container. More
particularly, waste material can with the solution according to the invention be efficiently
compacted with the rotary shaper according to the invention and efficient transportation can be
achieved with a significantly smaller pipe size compared to unshaped waste material. By using
suction, in addition to gravity, to transfer the material to be handled from the rotary shaper into
the transport pipe, an advantageous solution for a combination of a rotary shaper and pipe
transport is achieved. By forming the output aperture of the rotary shaper to be to some extent
smaller than the cross-sectional area of the transport pipe, effective transfer of the handled
material into the transport pipe by means of suction can be achieved. By forming the shape of
the aperture of the handling means, an extremely efficient shaping of the material to be
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handled for onward transportation can be achieved. With a certain magnitude of the angle
between the edges of the apertures of consecutive handling means, effective operation of the
apparatus is achieved. Via the pathway of the medium, some medium, such as gas and/or
liquid, can be conducted to the butt-end surfaces of the handling means. Typically the medium
is air. The medium can, on the other hand, facilitate the rotation of the handling means by
reducing friction between them and the surfaces supporting them. It can also be conceived that
the air functions as some kind of bearing for the handling means. By means of the medium,
more particularly with compressed air blowing, stone chips, glass chips and other such chips
that cause wear can be prevented from going between the handling means and the support
surfaces. The medium can also function as a type of air bearing for the shaping means.
Further, it can be advantageous to bring about an air current by directing at least a part of the
replacement air via the medium channels and/or from between the handling means such that
in suction the seals admit inward air. In this case the air assists the transfer of the material to
be handled in the rotary shaper towards the output aperture and onwards into the output
aperture. Replacement air can be brought into the rotary shaper e.g. in a corresponding
manner to what has been done in connection with refuse chutes, e.g. by applying the solution
of publication WO/2009/130374 in connection with the rotary shaper.

[0015] The handling devices of a rotary shaper are preferably driven with a drive device and
with an applicable power transmission means. According to one preferred embodiment a belt
transmission is used to transmit force. There can be one or more drive devices. VWhen using
hydraulic motors, the available torque can be increased by using two motors. The motors can
be controlled on the basis of pressure, in which case at first both the rotatable handling means
are driven with one shared motor and when the pressure of the system grows, owing to the
material to be handled, the second motor is connected into use. In this case, according to the
embodiment, the torque increases, e.g. doubles, and the speed of rotation decreases, e.g.
halves. According to a second preferred embodiment, the drive devices can be connected so
that each rotatable handling means can, if necessary, be rotated with its own motor(s), in which
case the direction of rotation can be changed individually, in which case the handling means
can be rotated, if necessary, in opposite directions with respect to each other. Additionally, if
necessary, the whole output power can be connected to drive only just one rotatable handling
means. On the other hand, the material to be handled can be further compressed with a
second compression phase arranged between the output aperture of the rotary shaper and the
transport pipe, in which compression phase the compression device is a piston-cylinder
combination. With the second compression device also the transfer of handled material into a
transfer pipe is achieved.

Brief description of the figures

[0016] In the following, the invention will be described in more detail by the aid of an example
of its embodiment with reference to the attached drawings, wherein

Fig. 1 presents a simplified embodiment of an apparatus according to the invention,
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Fig. 2 presents a simplified embodiment of an apparatus according to the invention,

Fig. 3 presents a simplified and partially sectioned embodiment of an apparatus according to
the invention,

Fig. 3a presents a handling means of an apparatus according to the invention, sectioned along
the line A-A of Fig. 3b,

Fig. 3b presents a handling means of an apparatus according to the invention,

Fig. 4a presents a simplified first rotatable handling means of an apparatus according to the
invention,

Fig. 4b presents a simplified first stationary (non-rotatable) handling means of an apparatus
according to the invention,

Fig. 4c presents a simplified second rotatable handling means of an apparatus according to
the invention,

Fig. 5a presents a simplified view of one operating state of the first rotatable handling means,
of the stationary handling means and of the second rotatable handling means of an apparatus
according to the invention, as viewed in the input direction,

Fig. 5b presents a simplified view of a second operating state of the first rotatable handling
means, of the stationary handling means and of the second rotatable handling means of an
apparatus according to the invention, as viewed in the input direction,

Fig. 5¢ presents a simplified view of a third operating state of the first rotatable handling
means, of the stationary handling means and of the second rotatable handling means of an
apparatus according to the invention, as viewed in the input direction,

Fig. 6a presents a simplified embodiment of a first rotatable handling means of an apparatus
according to the invention,

Fig. 6b presents a simplified embodiment of a first stationary (non-rotatable) handling means
of an apparatus according to the invention,

Fig. 6¢c presents a simplified embodiment of a second rotatable handling means of an
apparatus according to the invention,

Fig. 7a presents a simplified view of one operating state of the first rotatable handling means,
of the stationary handling means and of the second rotatable handling means of an
embodiment of an apparatus according to the invention, as viewed in the input direction,

Fig. 7b presents a simplified view of a second operating state of the first rotatable handling
means, of the stationary handling means and of the second rotatable handling means of an
apparatus according to the invention, as viewed in the input direction.
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Detailed description of the invention

[0017] Fig. 1 presents one embodiment of the solution according to the invention, in which the
rotary shaper device 1 is arranged in connection with a refuse chute 3 or corresponding with a
fitting part 2. Only a part of the refuse chute is presented. The material, such as household
waste, waste paper, cardboard or other waste, is input into a refuse chute 3 and from there
onwards, via a fitting part 2, into an input aperture 6 of the rotary shaper 1. The material to be
handled is shaped and compacted in the rotary shaper and after handling is conducted via an
output coupling 4 into transfer piping 5 by means of suction and/or a pressure difference
produced by e.g. the drive devices of a pneumatic pipe transport system. One advantage of
the embodiment of the invention is that the waste material is made into a suitable shape, in
which it fits for transferring in transport piping 4, 5. In this case transfer piping 5 that is
significantly smaller in diameter can be used. According to one embodiment e.g. a pipe with a
diameter in the region of 150-300 mm, preferably in the region of 200 mm, can be used as a
transfer pipe 5. According to the invention simultaneous suction is used in the embodiment, in
which case the material to be handled can be influenced with suction or a pressure difference
acting via the transfer pipe 5 and the output coupling 4 when conducting the material through
the handling means 10A, 10B, 10C of the rotary shaper 1.

[0018] The handling means are rim-like, each of which has an aperture 11A, 11B, 11C (Figs.
4a, 4b, 4c, 6a, 6b, 6¢) from the first side, from the input side, to the output side. At least a part
of the handling means are rotated in the embodiment of the figure around the vertical axis with
the drive device 7 and with the transmission means 8, 9A, 9C. In the figure the topmost
rotatable handling means 10A and the bottommost rotatable handling means 10C are rotated,
and between them remains a non-rotating, stationary handling means 10B. A valve means 55,
such as a disc valve, which is driven with a drive device 56 of the valve, can be below the
rotary shaper 1. The valve means 55 opens and closes the connection between the rotary
shaper and the output coupling 4 and thus with the valve means 55 the suction effect from the
transfer pipe into the rotary shaper is adjusted. Correspondingly, according to the second
embodiment of the invention, the rotary shaper is used in the embodiment of Fig. 2 in
connection with an input point of the materials transfer system, such as in connection with an
input point of kitchen waste. The rotary shaper 100 is adapted in connection with the feeder
hopper 200 of an input point, in which case the material to be handled is input from the feeder
hopper 200 into the input aperture 6 of the rotary shaper. In the rotary shaper the material is
shaped into a suitable shape for transportation in piping and is conducted from the output
coupling 400 to further handling, e.g. via the transfer piping 500 of a pneumatic pipe transport
system.

[0019] Fig. 3 presents a simplified and partially sectioned embodiment of one rotary shaper
according to an embodiment of the invention. In the figure the rotary shaper is presented

without any drive devices and transmission means of the shaping means and with one drive
device of the embodiment of the rotary shaper 1 removed. The rotary shaper comprises a
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frame, onto which ring-shaped handling means 10A, 10B, 10C are arranged. In the vertical
direction a plurality of ring-like handling means 10A, 10B, 10C, which comprise an aperture
11A, 1B, 11C leading from the first side to the second side of the ring, are arranged below the
input aperture 6 of the material to be handled. The ring-like handling means are adapted in
connection with a relative rotational movement around a geometric axis, which is mainly
identical with the geometric axis of an input chute, to transfer an inputted bulk good into the
center of the rings through the ring-like handling means by gravity and by

means of the suction/pressure-difference produced by the partial-vacuum generators of a
pneumatic materials handling system, such as of a pipe transport system, at least by shaping
the bulk good simultaneously with the combined action of the rotating rings and at least one
stationary (non-rotating) ring. The handling means 10A, 10B, 10C can be adapted to rotate in
opposite directions to each other, but as is presented in the figures in the preferred
embodiment, every second ring-like handling means 10B (in the figure, the centermost
handling means 10B) is fixed immovably to the frame and every second ring-like handling
means 10A, 10C (in the figure, the topmost and the bottommost handling means) is fixed
rotatably. The speed of rotation and the direction of rotation of the rotatable handling means
can be varied. Additionally, according to one embodiment the rotary torque can be varied. The
handling means 10A, 10C can be rotated individually according to one embodiment, in which
case each handling means has its own drive device.

[0020] The ring-like handling means 10A, 10B, 10C, or at least a part of them, and the inner
surface 13A, 13B, 13C of their apertures 11A, 11B, 11C are patterned and/or arranged to be
such in their shape that their rotational movement simultaneously feeds material onwards from
an aperture 11A, 11B, 11C towards the output end and the output aperture 37. Typically at
least the rotating handling means 10A, 10C are arranged to be such that they transfer material
towards the output end and the output coupling 4.

[0021] The material conducted through the handling means 10A, 10B, 10C in the rotary
shaper is compressed and compacted. The output aperture 37 of the rotary shaper is,
according to one embodiment, arranged to be to some extent smaller than the diameter of the
next pipe, such as of the transfer pipe 4, 5. By forming the output aperture of the rotary shaper
to be to some extent smaller than the diameter of the transport pipe, effective transfer of the
handled material into the transport pipe by means of suction can be achieved.

[0022] The rotatable handling means are rotated by a drive device 7, e.g. by means of a
transmission means, such as a belt transmission 8, 9A, 9C. The outer rim 15A, 15C of a ring-
like handling means 10A, 10C is adapted to function as a countersurface of the transmission
means of the power transmission of the drive device, e.g. for a belt means, which
countersurface is included in the power transmission apparatus for bringing about rotation of a
ring. The outer rim 15A, 15C of the handling means 10A, 10C can be shaped suitably. For
example, a cambered or barrel-like shape has been observed to be very effective in one
embodiment. The rotation trajectory of a handling means is achieved by arranging e.g. limiting
means and/or bearing means and a countersurface to the ring-like handling means, most
suitably a rim-like rolling surface or sliding surface, onto the rim of which the limiting means or
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bearing means are arranged in a distributed manner.

[0023] Typically the limiting means and/or bearing means are arranged between the
bottommost ring-like handling means 10C and the base part 28 of the frame part, between the
bottommost ring-like handling means 10C and the centermost, most suitably non-rotating,
handling means 10B, and between the non-rotating handling means 10B and the topmost
handling means 10A. It can also be conceived that separate rolling means are not used, but
instead the handling means are arranged to rest on one another and/or to rest on the base
part 28 of the frame part. In this case the bringing of the medium to between the handling
means and the support surfaces that is described below can be utilized.

[0024] In the embodiments of Figs. 3, 3a and 3b the rotary shaper is provided with means for
leading the medium to the butt-end surfaces of the handling means. According to Fig. 3,
pathways 70, 71, 72 of the medium are formed in the non-rotating lid plate and in the base
plate of the device as well as in the non-rotating handling means, with which pathways medium
can be conducted to the surface that is against the rotatable handling means 10A, 10C.
According to Figs. 3a and 3b, the pathway of the medium is in connection with a groove 74
opening towards the surface. The handling means and/or the lid part and the base part
comprise a sealing means 75. Via the pathway of the medium, some medium, such as gas
and/or liquid, can be conducted to the butt-end surfaces of the handling means. Typically the
medium is air. The air can come as replacement air under the effect of suction produced by the
pneumatic system into the piping 4, 5 of or it can be delivered with a pump device, such as with
an air compressor (not shown). The medium can, on the other hand, facilitate the rotation of
the handling means by reducing friction between them and the surfaces supporting them. It
can also be conceived that the air functions as some kind of bearing for the handling means.

[0025] By means of the medium, more particularly with compressed air blowing, stone chips,
glass chips and other such chips that cause wear can be prevented from going between the
handling means and the support surfaces. As explained above, this can also function as a type
of air bearing.

[0026] Further, it can be advantageous to bring about an air current by directing at least a part
of the replacement air via the medium channels 70, 71, 72, 73, 74 and/or from between the
handling means such that in suction the seals 75 admit inward air. In this case the air assists
the transfer of the material to be handled in the rotary shaper towards the output aperture and
onwards into the output aperture 37.

[0027] The diameter of the output aperture 37 is thus in one embodiment to some extent
smaller than the diameter of the section of transfer pipe 4, 5 following it. According to one
embodiment the diameter of the output aperture is at least 2 - 20 percent, preferably 4-15
percent, smaller than the section of transfer pipe following it. In this case, when the suction is
on, the material to be handled does not stick to the inside wall of the pipe, but instead
immediately accelerates into motion. According to a second embodiment the output aperture is
at least 5 percent smaller than the section of transfer pipe following it. In one embodiment the
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diameter of the output aperture 37 is 180 mm, in which case the diameter of the transfer pipe
is 210 mm.

[0028] The rotational movement of the handling means 10A, 10C can be achieved e.g. with an
electric motor or with other arrangements. According to one preferred embodiment the
rotational movement is achieved with a hydraulic motor such that both the rotatable handling
means 10A, 10C are rotated with two shared hydraulic motors 7. In this case in the normal
operating process both the handling means 10A, 10C can be rotated with one motor.

[0029] In the embodiment according to Figs. 4a, 4b, 4c, handling means that have a round
shape of the aperture 11A, 11B, 11C are presented. The apertures are arranged eccentrically
with respect to the axis of rotation of the handling means. The aperture 11A, 11B, 11C of each
handling means has an inner surface 13A, 13B, 13C. The inner surface of the apertures of the
handling means shape the material to be handled. Figs. 5a, 5b, 5c illustrate different situations
when the shaping means are moved during the handling of the material.

[0030] The rotary shaper thus functions in a way as a re-arranger and compactor (i.e. as a
formatter). Under the effect of suction the handling means 10A, 10C of the rotary shaper
shape the material to be handled so that it fits into an output aperture 37.

[0031] In the case of Figs. 4a-4c, the shape of the aperture 11A, 11B, 11C of the handling
means is a symmetrical hole (shape), e.g. round. It can be conceived that it is also some other
shape, such as oval. In this case the direction of rotation can be varied. Should too large a load
arise, the wheel stops and the direction of rotation are changed. When the load increases to be
too large for one of the rotatable handling means, its direction of rotation is changed. The
rotation is preferably detected with a motion sensor, e.g. from the diverting pulleys of the drive
apparatus and/or from a pressure sensor of the hydraulics.

[0032] The apertures of the handling means can be of different sizes and in a different position
with respect to the center, so that the loading can be efficiently distributed and that a
sufficiently large aperture for waste is obtained.

[0033] It has been shown that the power required is extremely small, e.g. in the region of only
2-3 kW.

[0034] The handling means 10A, 10C can thus be rotated in opposite directions with respect to
each other, in which case the material to be handled does not start to rotate along with the
handling means. Rotation of the material would disrupt shaping of the material into the desired
shape.

[0035] It is also advantageous to rotate the handling means at a different speed, because then
the compression on each cycle changes at different points and a suitable compression for
each waste is always obtained at some point.
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[0036] With specific types of material, such as with cardboard and paperboard, a compressor
means (not presented in the figures) can also be used, which compressor means compresses
the wastes against the handling means from above.

[0037] This waste type probably also requires the aforementioned inner surface 13A, 13B, 13C
of the shaped apertures 11A, 11B, 11C, which inner surface partly rips apart the cardboard and
feeds it onwards.

[0038] Cardboard or other corresponding material types are typically challenging for
pneumatic transportation, because a bent sheet easily opens and spreads against the inner
surface of the piping and allows the air to pass it. With the apparatus according to the invention
it is compacted and shaped into a suitable "cartridge", which is suited to the transport piping.

[0039] When the handling means 10A is rotating, the inner surface 13A determines the
through-passage aperture 11A through the handling means that is free of obstacles. Means,
such as a threaded groove or a band, which when the handling means rotates in the input
direction at the same time feeds the material to be handled from the aperture 11A onwards in
the handling direction, can thus be formed on the inner surface 13A of a handling means.

[0040] In the rotary shaper according to an embodiment of the invention a non-rotating
handling means 10B

is adapted below and supports the topmost rotating handling means 10A, which non-rotating
handling means is fixed to the housing with fixing elements. The non-moving handling means
10B is typically formed in a corresponding manner to the rotating ring 10A described earlier.

[0041] In a corresponding manner the second rotatable handling means 10C also comprises
an aperture 11C, which comprises an inner surface 13C, as is seen especially from the
diagrammatic Fig. 4c.

[0042] According to one embodiment the aperture 11A, 11B, 11C of each consecutive handling
means is smaller in the transport direction of the material than the aperture of the preceding
handling means, in which case the pathway towards the output aperture 37 narrows.

[0043] The bottommost rotating handling means 10C is arranged rotatably on the base 28,
which comprises an output aperture 37 for feeding out via it the bulk good compressed by
means of the rings.

[0044] Figs. 6a, 6b, 6¢ present still another embodiment, in which the apertures 11A, 11C of
the handling means, of at least the rotatable handling means, are different to those in Figs. 4a,
4b, 4c.

[0045] The edge 13A of the aperture 11A of the first handling means 10A presented by Fig. 6a
has a shape containing an outer curved section 13A1 and a second inner curved section 13A3.
A mainly straight section 13A2 connects these curved sections. There are two straight
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sections, in which case the shape of the aperture narrows from the side of the outer curved
section 13A1 towards the inner curved section. The radius of curvature of the first curved
section is greater than the radius of curvature of the second curved section.

[0046] Fig. 6b presents a first stationary, non-rotatable handling means 10B, which in the
figure comprises a round aperture 11B, which has an edge 13B.

[0047] Fig. 6¢ presents a second rotatable handling means 11C, which has an aperture 11C,
the edge 13C of which has a shape containing an outer curved section 13C1 and a second
inner curved section 13C3. A mainly straight section 13C2 connects these curved sections.
There are two straight sections, in which case the shape of the aperture narrows from the side
of the outer curved section 13C1 towards the inner curved section 13C2. The radius of
curvature of the first curved section is greater than the radius of curvature of the second
curved section. The size of the aperture of the second rotatable handling means is typically
smaller than the size of the aperture of the first rotatable handling means.

[0048] Figs. 7a and 7b present in simplified form a few different situations, as viewed in the
input direction of the material, of the operation of the handling means 10A, 10B, 10C of Figs.
6a, 6b, 6¢.

[0049] When the handling means 10A, 10C are made to rotate via the drive device and the
power transmission means, the inner surface 13A of the aperture 11A of the ring in the first
ring 10A acts on the material, such as on the household waste, that flows into the input chute 2
from the refuse chute 3. A bulk good in this case is, on the one hand, pushed inwards towards
the center of the ring and, on the other hand, downwards in the axial direction from the effect
of gravity and from the

effect of suction and from the effect of the means transferring the material,

which means is achieved on the inner surface of the handling means. The bulk good in this
case is forced into the grip of the inner surface 13B of the non-moving ring 10B disposed below
the ring 10A. The bulk good becomes shaped, compressed and in this case also transfers in
this ring, on the one hand, inwards towards the center of the ring and, on the other hand, in the
axial direction towards the next rotating ring 10C. Radial variations are thus produced in
connection with the transfer through all the rings during the simultaneous axial feed of the bulk
good flow.

[0050] An angle a (alfa) forms between the inner surface 13A of the aperture 11A of the first
handling means 10A and the inner surface 13B of the aperture 11B of the second handling
means 10B at the point of their intersection point. Fig 7a presents the angle a (alfa) on one
side at the point of intersection of the edges 13A, 13B of the apertures 11A, 11B, but there is
also an angle (not marked in the figure) on the second edge of the walls of the apertures, for
which angle the same marking can be used generally in this context. It has been observed in
tests that the angle a (alfa) between the edges of the apertures of handling means that are
one above the other is in one embodiment larger than 45 degrees. In this case when at least
the other of the handling means rotates the material behaves in the desired manner, shaping
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and transferring towards the center and not remaining "jammed" between the handling means
at the point of the angle a (alfa) at the intersection point. WWhen the edge of the aperture of the
handling means is curved, the angle a (alfa) can be conceived to be formed between the
straight tangents passing via the intersection points of the edges of the apertures.

[0051] Correspondingly, an angle B (beta) forms at the intersection point between the edges
13B and 13C of the apertures 11B, 11C of the second handling means 10B and the third
handling means 10C. Fig. 7a presents the angle B (beta) on one side at the point of
intersection of the edges 13B, 13C of the apertures 11B, 11C, but there is also an angle (not
marked in the figure) on the second edge of the walls of the apertures, for which angle the
same marking can be used generally in this context. It has been observed in tests that the
angle B (beta) between the edges of the apertures of handling means that are one above the
other is in one embodiment larger than 45 degrees. In this case when at least the other of the
handling means rotates the material behaves in the desired manner, shaping and transferring
towards the center and not remaining "jammed" between the handling means at the point of
the angle (alfa) at the intersection point. When the edge of the aperture of the handling means
is curved, the angle B (beta) can be conceived to be formed between the straight tangents
passing via the intersection points of the edges of the apertures.

[0052] The magnitude of the angles a, B; alfa and beta remains in the desired range,
according to one embodiment, although the direction of rotation of the rotatable handling
means is varied.

[0053] The general operation of a prior-art rotary press is presented e.g. in publication
WO08203200 A1, and it is not described in more detail in this publication.

[0054] The degree of shaping can be influenced with the size and shape of the apertures of
the shaping means, and also with the patterning on the inner edge of the aperture. Household
waste input as a shaped stream into the transfer pipe is transferred in the pipe onwards by
means of suction and/or a pressure difference to the reception location, such as to a waste
station or corresponding.

[0055] The invention thus relates to a method for handling material in a pneumatic materials
handling system, in which material, such as waste material, is input from an input aperture of
an input point, such as from the input aperture of a refuse chute 3 or of some other input point
200, and is handled with a shaping device 1 arranged in connection with the input point or in
the proximity of it, to be more compact and is transferred onwards. The shaping device 1 is a
rotary shaper, which comprises rotatable handling means 10A, 10C, which comprise an
aperture 11A, 11C, which is arranged eccentrically with respect to the axis of rotation, and
which rotary shaper comprises at least one stationary handling means 10B, in which case the
material to be handled is conducted into the rotary shaper and/or through it at least partly by
means of gravity and at least partly by suction and/or a pressure

difference.
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[0056] According to one preferred embodiment at least a part of the handling means 10A, 10C
of the rotary shaper when rotating feed the material to be handled through the handling
means.

[0057] According to one preferred embodiment the rotatable handling means 10A, 10C shapes
the material, together with at least one other preferably non-moving handling means 10B.

[0058] According to one preferred embodiment in the direction of travel of the material to be
handled the cross-sectional area of the material flow passing through the handling means 10A,
10B, 10C of the rotary shaper is decreased such that the material can be conducted into the
material transfer pipe 4, 5 disposed after the rotary shaper.

[0059] According to one preferred embodiment the direction of rotation of the rotatable
handling means 10A, 10C can be varied.

[0060] According to one preferred embodiment the rotatable handling means 10A, 10C are
driven with a drive device 7 such that the torque can be varied.

[0061] According to one preferred embodiment the direction of rotation of each rotatable
handling means 10A, 10C can be varied individually.

[0062] According to one preferred embodiment the drive device 7 of a rotatable handling
means is an electric motor, a pneumatic motor or a hydraulic motor.

[0063] According to one preferred embodiment the pneumatic materials handling system is a
pipe transport system of material, more particularly of waste material.

[0064] According to one preferred embodiment medium is brought to the gap between at least
a part of the handling means 10A, 10B, 10C and/or to the gap between the handling means
10A, 10B and the parts 27, 28 supporting them.

[0065] According to one preferred embodiment the mutual shape of the edges 13A, 13B, 13C
of the apertures of the handling means 10A, 10B, 10C is adapted such that they center the
input material independently of the direction of rotation of the rotatable handling means 13A,
13C.

[0066] The invention also relates to an apparatus for handling material in a pneumatic
materials handling system, such as in a pipe transport system, which comprises at least one
input point, such as a refuse chute 3 or some other input point 200, and a shaper device 1
arranged in connection with the input point or in the proximity of it, and means for transferring
material onwards in the transfer piping. The shaper device is a rotary shaper 1, 100, a part of
the rim-like handling means 10A 10B 10C of which are rotatable handling means 10A, 10C,
and which handling means comprise an aperture 11A, 11B, 11C, which is arranged
eccentrically with respect to the axis of rotation of the rotatable handling means, and a part are
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stationary handling means 10B, and that the material to be handled is adapted to be
conducted into the rotary shaper and through it at least partly by means of gravity and at least
partly by suction and/or a pressure difference.

[0067] According to one preferred embodiment at least a part of the handling means 10A, 10B,
10C of the rotary shaper comprise surface patterning or a corresponding means, such as a
thread section, that feeds material, which surface patterning is adapted, when the handling
means 10A, 10C is rotated, to transfer the material to be handled through the compression
phase formed by the handling means of a rotary press.

[0068] According to one preferred embodiment in the direction of travel of the material the
cross-sectional area of the material pathway 11A, 11B, 11C passing through the handling
means 10A, 10B, 10C of the rotary shaper decreases in the direction of travel of the material.

[0069] According to one preferred embodiment the apparatus comprises channel means 70,
71, 72 arranged in connection with the shaping means for bringing medium to the support
surface 12A, 12B, 12C; 14A, 14B, 14C of at least a part of the shaping means 10A, 10B, 10C.

[0070] According to one preferred embodiment an input coupling 70, 71, 72 for medium and
channeling 73, 74 for leading medium to the support surfaces 12A, 12B, 12C; 14A, 14B, 14C of
a handling means or to between the handling means are arranged in the shaping means.

[0071] According to one preferred embodiment the output aperture 37 of the rotary shaper is
smaller than the cross-sectional area of the transfer pipe 4, 5 following it in the material
transfer direction.

[0072] According to one preferred embodiment the aperture 11A, 11B, 11C of the handling
means is disposed eccentrically with respect to the axis of rotation.

[0073] According to one preferred embodiment at least in the input direction of the material the
angle qa, B; alfa, beta formed by the edges 13A, 13B; 13B, 13C of the apertures 11A, 11B; 11B,
11C of two consecutive handling means 10A, 10B; 10B, 10C is greater than 45 degrees.

[0074] According to one preferred embodiment the mutual shape of the edges of the apertures
of the handling means is adapted such that they center the input material independently of the
direction of rotation of the handling means.

[0075] According to one preferred embodiment the aperture 11A, 11B, 11C of the handling
means is round or oval in shape.

[0076] According to one preferred embodiment the edge 13A, 13C of the aperture 11A, 11C of
a handling means has a shape containing an outer curved section 13A1, 13C1 and a second
inner curved section 13A3, 13C3, which curved sections are connected with a mainly straight
section 13A2, 13C2.
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[0077] According to one preferred embodiment the radius of curvature of the first curved
section 13A1, 13C1 is greater than the radius of curvature of the second curved section 13A3,
13C3.

[0078] Typically the material is waste material, such as waste material arranged in bags. The
refuse chute can be adapted to be a part of a pneumatic waste transfer system or it can be a
separate part, in which waste material is conducted into the waste room, waste container or
corresponding.

[0079] It is obvious to the person skilled in the art that the invention is not limited to the
embodiments presented above, but that it can be varied within the scope of the claims
presented below. The characteristic features possibly presented in the description in
conjunction with other characteristic features can, if necessary, also be used separately to
each other.
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Fremgangsmade til héndtering af materiale 1 et pneumatisk

materialehandteringssystem, i hvilken fremgangsméade
materiale, sasom affaldsmateriale, tilfores fra en
indgangsabning i et indgangspunkt, f.eks. fra en

indgangsabning i en affaldsskakt (3) eller et andet
indgangspunkt (200), og hé&ndteres med en
formgivningsindretning (1), der er arrangeret 1 forbindelse
med indgangspunktet eller i nerheden af dette, til at blive
mere kompakt og at blive fort videre i en
transportrgrfering, hvilken formgivningsindretning (1) er
en roterende shaper, der har ringlignende héndteringsmidler
(10A, 10B, 10C) med roterbare handteringsmidler (10A, 10C)
og et stationert h&dndteringsmiddel med ringlignende
handteringsmidler, der omfatter en abning (11A, 11B, 11C)
arrangeret excentrisk i forhold til de roterbare
handteringsmidlers rotationsakse, i hvilket tilfaelde
materialet, der skal handteres, fgres ind 1 den roterende
shaper og/eller gennem den, 1 det mindste delvist ved hijelp
af tyngdekraft, kendetegnet ved at fremgangsméden omfatter:
at fgre materialet, der skal handteres, ind i1 den roterende
shaper o0og gennem den roterende shapers ringlignende
handteringsmidler (10A, 10B, 10C), i det mindste delvist
ved hijelp af sugning og/eller en trykforskel, og under
pavirkning af sugning, at formgive materialet med den
roterende shapers roterbare héandteringsmidler (10A, 10C)
til at passe ind i1 en udgangsabning (37) 1 den roterende

shaper.

Fremgangsmade ifglge krav 1, kendetegnet ved at ndr i det
mindste en del af den roterende shapers roterbare
handteringsmidler (10A, 10C) roterer, fores materialet, der

skal handteres, gennem de ringlignende handteringsmidler.

Fremgangsmade ifeglge krav 1 eller 2, kendetegnet ved at de

roterbare handteringsmidler (10A, 10C) formgiver materialet
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sammen med mindst et andet, fortrinsvis ikke-bevageligt,

handteringsmiddel (10B).

Fremgangsmade ifglge ethvert af kravene 1-3, kendetegnet
ved at 1 Dbevaegelsesretningen for materialet, der skal
handteres, formindskes tversnitsarealet af
materialestrgmmen, der passerer gennem den roterende
shapers ringlignende handteringsmidler (10aA, 10B, 10C),
sédledes at materialet kan fgres ind i overfegringsrgret (4,

5), der er anbragt efter den roterende shaper.

Fremgangsmade ifglge ethvert af kravene 1-4, kendetegnet
ved at de roterbare handteringsmidlers (10A, 10C)

rotationsretning varieres.

Fremgangsmade ifglge ethvert af kravene 1-5, kendetegnet
ved at de roterbare handteringsmidler (10A, 10C) drives med
en drivindretning (7), saledes at drejningsmomentet kan

varieres.

Fremgangsmade ifglge krav 5, kendetegnet ved at de
roterbare handteringsmidlers (10A, 10C) rotationsretning

kan varieres individuelt.

Fremgangsmade ifglge krav 6, kendetegnet ved at et
roterbart héandteringsmiddels drivindretning (7) er en
elektrisk motor, en pneumatisk motor eller en hydraulisk

motor.

Fremgangsmade ifglge ethvert af kravene 1-8, kendetegnet
ved at det pneumatiske materialehandteringssystem er et

rgrtransportsystem til materiale, iser af affaldsmateriale.

Fremgangsmade ifglge ethvert af kravene 1-9, kendetegnet
ved at medium bringes til mellemrummet mellem i det mindste

en del af de ringlignende handteringsmidler (102, 10B, 10C)
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og/eller til mellemrummet mellem de ringlignende
handteringsmidler (104, 10B) og dele (27, 28), der
understegtter dem, og ved hijalp af mediet kan spaner, der
kan forarsage slid, forhindres 1 at g& mellem de
ringlignende héandteringsmidler og stegtteflader, eller
rotationen af de roterbare handteringsmidler lettes ved at
reducere friktion mellem de roterbare hé&ndteringsmidler og
overfladerne, der understaegtter de roterbare

hadndteringsmidler, eller at mediet er erstatningsluft.

Fremgangsmade 1fglge ethvert af kravene 1-10, kendetegnet
ved at formen pa kanterne (134, 13B, 13C) af de
ringlignende héandteringsmidlers (10A, 10B, 10C) é&bninger,
gensidigt er tilpasset til at centrere materialet
uafhengigt af de roterbare h&dndteringsmidlers

rotationsretning.

Apparat til héndtering af materiale 1 et pneumatisk
materialehdndteringssystem, sasom 1 et rortransportsystem,
som omfatter mindst ét indgangspunkt, sasom en affaldsskakt
(3) eller et andet indgangspunkt (200), og en
formgivningsindretning (1), der er arrangeret 1 forbindelse
med indgangspunktet eller i ne®rheden af det, og midler til
at transportere materialet videre 1 transportrgrfgringen,
hvilken formgivningsindretning er en roterende shaper (1,
100), der har ringlignende héandteringsmidler (10A, 10B,
10C) med roterbare handteringsmidler (104, 10C) og et
stationert h&dndteringsmiddel (10B), de ringlignende
handteringsmidler (10A, 10B, 10C) omfatter en abning (114,
11B, 11C) arrangeret excentrisk i forhold til de roterbare
handteringsmidlers rotationsakse, apparatet er konfigureret
sdledes, at materialet, der skal héandteres, fgres ind 1 den
roterende shaper og gennem den 1 det mindste delvist ved
hjelp af tyngdekraften, kendetegnet ved, at apparatet er
konfigureret sdledes, at materialet, der skal handteres,

fores 1ind i den roterende shaper og gennem den roterende
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shapers ringlignende handteringsmidler (10A, 10B, 10C), 1
det mindste delvist wved hijelp af sugning og/eller en
trykforskel, 0g at den roterende shapers roterbare
handteringsmidler (10A, 10C) er indrettet til at formgive
materialet til at passe ind 1 en udgangsabning (37) i den

roterende shaper under indvirkning af sugning.

Apparat ifglge krav 12, kendetegnet ved at i det mindste en
del af de den roterende shapers ringlignende
handteringsmidler (10A, 10B, 10C) omfatter overflademgnstre
eller et tilsvarende midler, sasom en gevindsektion, der er
tilpasset til at fogre materialet gennem kompressionsfasen
formet af den roterende shapers ringlignende
hadndteringsmidler, nar de roterbare handteringsmidler (104,

10C) roteres.

Apparat ifeglge krav 12 eller 13, kendetegnet ved at i
materialets bevagelsesretning, mindskes et tvarsnitsareal
af materialebanen (11A, 11B, 11C), der passerer gennem den
roterende shapers ringlignende handteringsmidler (10A, 10B,

10C), i materialets bevagelsesretning.

Apparat ifglge ethvert af kravene 12-14, kendetegnet ved
at apparatet omfatter kanalmidler (70, 71, 72) arrangeret i
forbindelse med formgivningsmidlerne til at bringe medium
til en stgtteflade (122, 12B, 12C; 14A, 14B, 14C) til i det
mindste en del af de ringlignende formgivningsmidler (104,
10B, 10C), og ved hijzlp af mediet kan spaner, der kan
forarsage slid, forhindres i at g& mellem de ringlignende
handteringsmidler og stegtteflader, eller rotationen af de
roterbare handteringsmidler lettes ved at reducere friktion
mellem de roterbare handteringsmidler og overfladerne, der
understegtter de roterbare handteringsmidler, eller at

mediet er erstatningsluft.
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Apparat ifeglge krav 12 eller 15, kendetegnet ved at en
indgangskobling (70, 71, 72) til medium og kanalisering
(73, 74) til at fegre medium til stettefladerne (124, 12B,
12C; 14A, 14B, 14C) pa de ringlignende héndteringsmidler
eller til mellem de ringlignende handteringsmidler, er
arrangeret 1 formgivningsmidlerne, og ved hijzlp af mediet
kan spaner, der kan forarsage slid, forhindres 1 at ga
mellem de ringlignende handteringsmidler og stegtteflader,
eller rotationen af de roterbare handteringsmidler lettes
ved at reducere friktionen mellem de roterbare
handteringsmidler og overfladerne, der understotter de
roterbare handteringsmidler, eller at mediet er

erstatningsluft.

Apparat ifglge ethvert af kravene 12 - 16, kendetegnet ved,
at den roterende shapers udgangsabning (37) er mindre end
tversnitsarealet af overfgringsrgret (4, 5) der kommer

efter den 1 materialeoverfgrselsretningen.

Apparat ifelge ethvert kravene 12-17, kendetegnet ved at i
det mindste i materialets indgangsretning er vinklen (a; PB)
(alfa, beta), der er dannet af kanterne (134, 13B; 13B,
13C) af to pa hinanden faglgende ringlignende
handteringsmidlers (10A, 10B; 10B, 10C) &abninger (11A, 11B;
11B, 11C), stgrre end 45 grader.

Apparat ifelge krav 18, kendetegnet ved at formen pa
kanterne (134, 13B, 13C) af de ringlignende
handteringsmidlers (10A, 10B, 10C) 4&bninger er gensidigt
tilpasset til at centrere indgangsmaterialet uafhangigt af
de roterbare handteringsmidlers (10A, 10C)

rotationsretning.

Apparat 1ifglge ethvert af kravene 12-19, kendetegnet ved
at de ringlignende héndteringsmidlers &bning (112, 11B,

11C) har en rund eller oval form.
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Apparat ifglge ethvert kravene 12-20, kendetegnet ved
at kanten (13A, 13C) af de roterbare handteringsmidlers
abning (11A, 11C) har en form indeholdende en ydre buet
sektion (13A1l, 13Cl) og en anden indre buet sektion (13A3,
13C3), hvilke buede sektioner er forbundet med en

hovedsagelig lige sektion (13A2, 13C2).

Apparat ifeglge krav 21, kendetegnet ved at
krumningsradiussen for den fgrste buede sektion (1341,
13C1) er stgrre end krumningsradiussen for den anden buede
sektion (13A3, 13C3).

Apparat ifglge ethvert af kravene 12-22, kendetegnet ved at
de roterbare handteringsmidlers (10A, 10C) ydre kant (154,

15C) har en hvelvet eller tgndelignende form.
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