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METHOD AND APPARATUS FOR HANDLING MATERIAL IN A PNEUMATIC
MATERIALS HANDLING SYSTEM

Background of the invention

The object of the invention is a method as defined in the preamble of claim 1.

Another object of the invention is an apparatus as defined in the preamble of claim
11.

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

Systems wherein wastes are conveyed in piping by means of an air current
produced by a pressure difference or suction are known in the art. In these,
wastes are conveyed long distances in the piping. It is typical to these systems
that a partial-vacuum apparatus is used to achieve a pressure difference, in which
apparatus a partial vacuum is achieved in the conveying pipe with partial-vacuum
generators, such as with vacuum pumps or with an ejector apparatus. A conveying
pipe typically comprises at least one valve means, by opening and closing which
the replacement air coming into the conveying 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 conveyed into the system. The system can also
comprise refuse chutes into which material, such as waste material, is fed and
from which the material to be conveyed is conveyed into a conveying 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 conveying 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 conveyed from the refuse chute into
the conveying pipe. The pneumatic waste conveying 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 conveying
system is performed via a refuse chute or other input point arranged in the
building.
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A 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.

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

Publication W0O8203200 A1 discloses a device for fine-grinding, compressing and
outputting a high-volume bulk good, more particularly household wastes, by
means of which device the waste material conducted through the device can be
compacted. In the solution according to the publication high operating 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 cause breakage of the
blades. Known from publications W02011098666, W02011098667,
WQ02011098668 and WO2011098669 are solutions in which rotary shapers are
applied. Sometimes in the upper container, such as in the feeder channel or refuse
chute, of a rotary shaper there is a lot of waste material piled up on itself, the force
effect produced by which pushes the handling means of the rotary shaper. This
requires significant driving force from the drive device of the rotary shaper or it can
also slow down the operation of the rotary shaper.

The aim of the present invention is to achieve a new type of solution in connection
with feeder channels and rotary shapers, by means of which solution the
drawbacks of prior art solutions are avoided.

Brief description of the invention

The invention is based on a concept wherein an arresting device is in the feeder
channel, such as in the input chute or refuse chute, at a distance before the rotary
shaper, which arresting means can be moved between at least two positions, a
first position, in which the arresting means is in the feeder channel, in which case
the arresting means receives at least some of the force effect produced by the
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material that is before the arresting means in the material infeed direction, and
thereby lightens the force effect being exerted on the rotary shaper by the material
in the feeder channel, and a second position, in which the arresting means does
not extend into the feeder channel.

The method according to the invention is mainly characterized by what is stated in
the characterization part of claim 1.

The method according to the invention is also characterized by what is stated in
claims 2 — 10.

The apparatus according to the invention is mainly characterized by what is stated
in the characterization part of claim 11.

The apparatus according to the invention is also characterized by what is stated in
claims 12 — 18.

The solution according to the invention has a number of important advantages. By
means of the invention a particularly efficient solution for the handling, more
particularly for the pneumatic pipe transport, of material is achieved. With the
solution according to the invention, the infeed of material to be handled can be
adjusted in the feeder channel before the rotary shaper. In this case with the
arresting means the weight effect produced by the material to be handled on the
rotary shaper, more particularly the load acting on its handling means, can be
prevented or at least reduced. In this case the power requirement of the rotary
shaper is smaller. In addition, the susceptibility to clogging decreases. With the
arresting means the infeed of material in the feeder channel can also be boosted.
According to one method of use, the arresting means is in the feeder channel
when the rotating handling means of the rotary shaper rotate in a first direction,
and the arresting means is not in the feeder channel when the handling means of
the rotary shaper rotate in a second direction. This is an effective solution
particularly for large quantities of waste and for heavy waste sacks. With the
solution according to the invention, waste material can be efficiently fed to the
rotary shaper and compacted with the rotary shaper, 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 convey the material to be
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handled from the rotary shaper into the transport pipe, an advantageous solution
for a combination of a rotary shaper and pipe transport is achieved.

Brief description of the figures

In the following, the invention will be described in more detail by the aid of an
embodiment with reference to the attached drawing, wherein

Figs. 1 — 8 present an embodiment of the apparatus according to the invention as
a simplified diagram, in different operating modes.

Detailed description of the invention

Figs. 1 — 8 present as a simplified diagram one embodiment of the solution
according to the invention, in which the rotary shaper device 1 is arranged in
connection with a feeder channel, such as a feeder chute, refuse chute or
corresponding, with a fitting part 2, which in the figure is conical. The feeder
channel is e.g. a tubular part, inside the wall 31 of which remains space for
material. The material w, such as household waste, waste paper, cardboard or
other waste, is fed e.g. from an input aperture 17 into the feeder channel 3 and
from there onwards, via the fitting part 2, into a rotary shaper 1. An openable and
closable hatch 18, which is open in the situation of the figure, is in connection with
the input aperture in Fig. 1. The material w to be handled is shaped and
compacted in the rotary shaper and after handling is conducted via an output
coupling 4 into conveying piping 5 by means of the suction and/or a pressure
difference produced by e.g. the drive devices (not presented) 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 conveyance in
transport piping 4, 5. In this case conveying 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
conveying pipe 5. In the embodiment of the invention simultaneous suction can be
used, in which case the material to be handled can be acted upon with suction or
with a pressure difference acting via the conveying pipe 5 and the output coupling
4 when conducting the material through the handling means 10A, 10B, 10C of the
rotary shaper 1. The handling means 10A, 10B, 10C are ring-shaped, each of
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which has an aperture from the first side, from the input side, to the output side. At
least some of the handling means are rotated in the embodiment of the figure
around a vertical axis with the drive device 7. 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. Below the rotary shaper 1 in the output coupling 4 is a valve means 55. The
valve means 55 opens and closes the connection between the rotary shaper 1 and
the conveying pipe 5 and thus with the valve means 55 the suction effect produced
by a partial-vacuum generator of the pneumatic waste transport system from the
conveying pipe 5 into the rotary shaper 1 is adjusted.

A replacement air coupling 56 is connected to the conveying pipe 5. The
replacement air coupling 56 comprises a valve means 58. The replacement air
coupling 56 comprises a filtering means 59. The replacement air coupling
comprises a choke means 57. The replacement air coupling 56 is arranged in the
conveying pipe 5 after the valve means 55 in the conveying direction of the
material.

In Fig. 1 material w has been fed into the feeder channel, such as into the input
chute 3, from the input aperture 17. In Fig. 1 so much material w has been fed into
the input chute 3 that it is almost full. The material w is described in the figures
with balls, but it can be material of many types and shapes, such as e.g.
household waste material packed into bags.

According to an embodiment of the invention, an arresting device 20 is arranged in
the input chute 3 or in the feeder channel before the rotary shaper 1 in the infeed
direction of the material w. The arresting device comprises an arresting means 21
and its drive device 22. The arresting means 21 can be moved between at least
two positions, a first position, in which the arresting device extends a distance from
the edge of the wall 31 of the input chute 3 or corresponding feeder channel into
the input chute (in Fig. 2), preferably essentially across the input chute 3 in the
transverse direction with respect to the direction of travel of its material, and a
second position (Fig. 1), in which the arresting means 21 does not extend into the
input chute 3.

In the first position, i.e. in the active position, the arresting means 21 receives at
least some of the force effect produced by the material w that has collected in the
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input chute 3 or in a corresponding feeder channel before it in the material infeed
direction and/or prevents the entrance of some of the material into the rotary
shaper. In this case the load exerted by the material, which is in the feeder
channel 3 and is intended for handling, on the rotary shaper, on its handling
means 10A, 10B 10C, decreases. On the other hand, the arresting means can
also prevent the material that is in the feeder channel 3 and is between arresting
means 21 and the rotary shaper 1 from rising to above the arresting means in the
feeder channel when the arresting means is in the first position.

According to one embodiment the arresting means 21 is an elongated rod-shaped
part.

According to one embodiment the drive device 22 of the arresting device 20 is a
piston-cylinder combination. The arresting means 21 is arranged on the piston rod
of the piston 23 of the drive device 22 or the arresting means 21 is formed, at least
partly, from piston rod of the drive device 22.

According to one embodiment the arresting means 21 can be of some other
shape, e.g. plate-shaped.

In the situation of Fig. 2 the valve means 55 has been opened and the suction
effect of the conveying pipe 5 extends into the rotary shaper and through it into the
material to be handled. The handled material displaces through the handling
means of the rotary shaper into the conveying pipe 5 and further onwards in the
pneumatic pipe transport system for material.

In the situation of Fig. 3 the material, which is between the arresting means and
the rotary shaper, has been handled and conveyed into the conveying pipe 5. The
arresting means 21 supports on it the material w in the feeder channel, preventing
its entry into the rotary shaper.

In Fig. 4 the valve 55 of the conveying pipe has been closed and the arresting
means has been shifted into the second position with the drive device 22, in which
case the material in the feeder channel is able to go downwards into the rotary
shaper under the effect of gravity. In the figure the rotary shaper is being driven in
the second direction, which is described by the direction (clockwise in Fig. 4) of the
arrow beside the drive device 7 of the rotary shaper.
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The rotary shaper 1 is, according to one embodiment, preferably driven in a
sequence, which has a certain duration ty, for the extent of which the handling
means 10A, 10C are rotated with the drive device 7 in a first direction, after which
the direction of rotation is changed. After this the handling means 10A, 10C are
rotated in the opposite direction for a second period of time t,. The first direction is
the actual handling direction of the shaper. The second direction is that in which
the possible blade part of the handling means is configured to cut the material.
The rotation duration t; of the second direction of rotation is typically shorter than
the duration t; of the first direction of rotation. According to one embodiment
preferably an equation is followed, according to which to = 0,5 * t4.

Typically the rotation duration t of the first handling direction is in the order of 10
seconds and the duration t, of the opposite direction of rotation is 5 seconds.

When the handling means 10A, 10C are rotated in the opposite direction with
respect to the handling direction (e.g. in Fig. 4), the replacement air valve 58 of the
replacement air coupling 56 is kept in the open position, in which case material is
conveyed in the conveying piping 5 at least from the area of influence of the rotary
shaper or from the proximity of it. In this case the arresting means 21 is in the
second position, i.e. out of the feeder channel 3.

The ring-shaped handling means 10A, 10B, 10C, or at least some of them, and the
inner surface of their apertures are patterned and/or arranged to be such in their
shape that their rotational movement simultaneously feeds material onwards from
an aperture towards the output end and the output coupling 4 and the conveying
pipe 5. Typically at least the rotating handling means 10A, 10C are arranged to be
such that they convey material towards the output end and the output coupling 4
and the conveying pipe 5.

In Fig. 5 a new sequence is started, which corresponds to the situation of Fig. 2.
Fig. 6 presents the situation of Fig. 3 and Fig. 7 the situation of Fig. 4. The
situation of Fig. 8 corresponds to the situation of Fig. 2. The amount of material w
to be handled decreases in the feeder channel 3 according to the handling phases
of Figs. 2-8.
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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 the output aperture and
onwards into the conveying pipe 5.

The direction of rotation of the handling means 10A, 10C can be varied. Should
too large a load arise, a handling means stops and the direction of rotation is
changed. When the load increases to be too large for one of the rotatable handling
means, its direction of rotation is changed.

The general operation of a prior-art rotary press is presented e.g. in publications
WO08203200, WO02011098666, WO0O2011098667, WO2011098668 and
W02011098669, and it is not described in more detail in this publication.

The invention thus relates to a method for feeding material into a shaping device in
a pneumatic materials conveying system, in which method material, such as waste
material, is fed into a shaping device 1, and/or through it, in a feeder channel 3 by
the aid of at least partly gravity and at least partly suction and/or a pressure
difference, which shaping device 1 is a rotary shaper, with which the material is
processed so as to be denser and is conveyed onwards. In the material infeed
direction before the rotary shaper 1 is a movable arresting means 21, which
arresting means has a first position, in which it extends into the feeder channel 3,
and in which first position the arresting means 21 receives at least some of the
force effect produced by the material w in the feeder channel 3 and in which the
transfer of the material w in the feeder channel 3 is limited, if necessary, with the
arresting means 21, and which arresting means 21 has a second position, in which
the arresting means 21 does not extend into the feeder channel 3.

According to one embodiment the arresting means 21 is moved between the first
position and the second position with a drive device 22.

According to one embodiment at least some of the handling means 10A, 10C of
the rotary shaper feed the material to be handled through the handling means
when rotating them in the first direction with the drive device 7, in which case the
arresting means 21 is in the first position in the feeder channel 3.
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According to one embodiment with the arresting means 21 the amount of material
being fed to the rotary shaper 1 is limited.

According to one embodiment the direction of rotation of the rotatable handling
means 10A, 10C can be varied, in which case when rotating at least some of the
handling means 10A, 10C in the second direction, the arresting means 21 is taken
into a second position, in which it does not extend into the feeder channel 3.

According to one embodiment the transverse surface area of the arresting means
21 covers some of the transverse surface area of the feeder channel 3 in the
material infeed direction.

According to one embodiment the arresting means 21 is an elongated rod-shaped
means.

According to one embodiment the pneumatic materials conveying system is a pipe
transport system for material, more particularly waste material.

According to one embodiment the rotatable handling means 10A, 10C are driven
in sequences, in which case the handling means 10A, 10C are rotated in a first
direction for a first amount of time t; and after that in the opposite direction for a
second time tz, in which case the arresting means 21 is in the first position when
the rotatable handling means 10A, 10C are rotated in the first direction and the
arresting means 21 is in the second position when the rotatable handling means
10A, 10C are rotated in the second direction.

According to one embodiment the arresting means is moved with a drive device
22, which is a pressure-medium-acting cylinder-piston combination, in which the
arresting means 21 is moved with the piston part 23 of the drive device.

The invention also relates to an apparatus for feeding material into a shaping
device in a pneumatic materials conveying system, which apparatus comprises a
feeder channel 3 for feeding material, such as waste material, into a shaping
device 1, and/or through it, by the aid of at least partly gravity and at least partly
suction and/or a pressure difference, which shaping device 1 is a rotary shaper,
with which the material is processed so as to be denser and is conveyed onwards.
A movable arresting means 21 is arranged before the rotary shaper 1 in the
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material infeed direction, that the arresting means has a first position, in which it
extends into the feeder channel 3, in which first position the arresting means 21
receives at least some of the force effect produced by the material w in the feeder
channel 3, and that the transfer of the material w in the feeder channel 3 towards
the rotary shaper 1 is limited, if necessary, with the arresting means 21, and that
the arresting means 21 has a second position, in which the arresting means 21
does not extend into the feeder channel 3, and that the apparatus comprises a
drive device 22 for the arresting means for moving the arresting means between
the first and the second position.

According to one embodiment the transverse surface area of the arresting means
21 covers some of the transverse surface area of the feeder channel 3 in the
material infeed direction.

According to one embodiment the arresting means 21 is an elongated rod-shaped
means.

According to one embodiment the drive device 22 of the arresting means is a
pressure-medium-acting cylinder-piston combination, with the piston part 23 of
which the arresting means 21 is configured to be moved.

According to one embodiment at least some of the handling means 10A, 10C of
the rotary shaper are configured to feed the material w to be handled through the
handling means when rotating them in a first direction with the drive device 7, in
which case the arresting means 21 is configured to be in the first position in the
feeder channel 3.

According to one embodiment the arresting means 21 is in the first position
configured to limit the amount of material being fed to the rotary shaper 1.

According to one embodiment the direction of rotation of the rotatable handling
means 10A, 10C is configured to be changeable, in which case when rotating at
least some of the handling means 10A, 10C in the second direction, the arresting
means 21 is configured to be in a second position, in which it does not extend into
the feeder channel 3.
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According to one embodiment the arresting means 21 is configured to be movable
between a first position and a second position according to the operating
sequences of the rotary shaper 1.

Typically the material is waste material, such as waste material arranged in bags.
A refuse chute can be configured to be a part of a pneumatic waste conveying
system or it can be a separate part, in which waste material is conducted into a
waste room, waste tank or corresponding.

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 be
used separately to each other.
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Claims

1. Method for feeding material into a shaping device in a pneumatic materials
conveying system, in which method material, such as waste material, is fed into a
shaping device (1), and/or through it, in a feeder channel (3) by the aid of at least
partly gravity and at least partly suction and/or a pressure difference, which
shaping device (1) is a rotary shaper, with which the material is processed so as to
be denser and is conveyed onwards, characterizedinthatin the material
infeed direction before the rotary shaper (1) is a movable arresting means (21),
which arresting means has a first position, in which it extends into the feeder
channel (3) and in which first position the arresting means (21) receives at least
some of the force effect produced by the material (w) in the feeder channel (3) and
in which the transfer of the material (w) in the feeder channel (3) is limited, if
necessary, with the arresting means (21), and which arresting means (21) has a
second position, in which the arresting means (21) does not extend into the feeder
channel (3).

2. Method according toclaim 1, characterizedinthat the arresting means
(21) is moved between the first position and the second position with a drive
device (22).

3. Method accordingtoclaim1or2,characterizedinthat atleast some of
the handling means (10A, 10C) of the rotary shaper feed the material to be
handled through the handling means when rotating them in a first direction with the
drive device (7), in which case the arresting means (21) is in the first position in
the feeder channel (3).

4. Method according to any of claims 1 —3,characterized in that with the
arresting means (21) the amount of material to be fed to the rotary shaper (1) is
limited.

5. Method according to any of claims 1 —4,characterizedin that the
direction of rotation of the rotatable handling means (10A, 10C) can be varied, in
which case when rotating at least some of the handling means (10A, 10C) in the
second direction, the arresting means (21) is taken into a second position, in which
it does not extend into the feeder channel (3).
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6. Method according to any of claims 1 — 5, characterizedin that the
transverse surface area of the arresting means (21) covers some of the transverse
surface area of the feeder channel (3) in the material infeed direction.

7. Method according to any of claims 1 —6,characterizedin that the
arresting means (21) is an elongated rod-shaped means.

8. Method according to any of claims 1 — 7, characterizedin that the
pneumatic materials handling system is a pipe transport system for material, more
particularly waste material.

9. Method according to any of claims 1 — 8, characterizedin that the
rotatable handling means (10A, 10C) are driven in sequences, in which case the
handling means (10A, 10C) are rotated in a first direction for a first period of time
(t1) and after that in the opposite direction for a second period of time (t2), in which
case the arresting means (21) is in the first position when the rotatable handling
means (10A, 10C) are rotated in the first direction and the arresting means (21) is
in the second position when the rotatable handling means (10A, 10C) are rotated
in the second direction.

10. Method according to any of claims 1 —9,characterizedin that the
arresting means (21) is moved with a drive device (22), which is a pressure-
medium-acting cylinder-piston combination, in which the arresting means (21) is
moved with the piston part (23) of the drive device.

11. Apparatus for feeding material into a shaping device in a pneumatic materials
conveying system, which apparatus comprises a feeder channel (3) for feeding
material, such as waste material, into a shaping device (1), and/or through it, by
the aid of at least partly gravity and at least partly suction and/or a pressure
difference, which shaping device (1) is a rotary shaper, with which the material is
processed so as to be denser and is conveyed onwards,characterizedin
that a movable arresting means (21) is arranged before the rotary shaper (1) in the
material infeed direction, in that the arresting means has a first position, in which it
extends into the feeder channel (3), in which first position the arresting means (21)
receives at least some of the force effect produced by the material (w) in the
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feeder channel (3), and in that the transfer of the material (w) in the feeder channel
(3) towards the rotary shaper (1) is limited, if necessary, with the arresting means
(21), and in that the arresting means (21) has a second position, in which the
arresting means (21) does not extend into the feeder channel (3), and in that the
apparatus comprises a drive device (22) for the arresting means for moving the
arresting means between a first and a second position.

12. Apparatus according to clam 11, characterize din that the transverse
surface area of the arresting means (21) covers some of the transverse surface
area of the feeder channel (3) in the material infeed direction.

13. Apparatus according to claim 11 or 12, characteriz e d in that the
arresting means (21) is an elongated rod-shaped means.

14. Apparatus according to any of claims 11 —13,characterizedin thatthe
drive device (22) for the arresting means is a pressure-medium-acting cylinder-
piston combination, with the piston part (23) of which the arresting means (21) is
configured to be moved.

15. Apparatus according to any of claims 11 - 14, characteriz ed in that at
least some of the handling means (10A, 10C) of the rotary shaper are configured
to feed the material (w) to be handled through the handling means when rotating
them in a first direction with the drive device (7), in which case the arresting means
(21) is configured to be in the first position in the feeder channel (3).

16. Apparatus according to any of claims 11 —15,characterizedin thatthe
arresting means (21) is in the first position configured to limit the amount of
material being fed to the rotary shaper (1).

17. Apparatus according to any of claims 11 —16,characterizedin that the
direction of rotation of the rotatable handling means (10A, 10C) is configured to be
changeable, in which case when rotating at least some of the handling means
(10A, 10C) in the second direction, the arresting means (21) is configured to be in
a second position, in which it does not extend into the feeder channel (3).
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18. Apparatus according to any of claims 11 -17,characterizedinthatthe
arresting means (21) is configured to be movable between a first position and a
second position according to the operating sequences of the rotary shaper (1).



