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(57) Abrege/Abstract:
An apparatus and a method for handling material in a pneumatic pipe transport system, in which material, such as waste material,

IS Input from the input aperture of an input point, such as from the input aperture of a refuse chute or of some other input point, and
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(57) Abrege(suite)/Abstract(continued):

IS handled with a press device, arranged In connection with the input point or in the proximity of it, to be more compact and
transferred onwards In the transfer piping. The press device Is a rotary press, a part of the rim-like handling means of which are
rotatable, and which handling means comprise an aperture, which is arranged eccentrically with respect to its axis of rotation, and a

part are stationary, in which case the material to be handled is conducted into the rotary press and/or through it at least partly by
means of suction and/or a pressure difference of the pneumatic pipe transport system.
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Abstract

An apparatus and a method for handling material in a pneumatic pipe
transport system, in which material, such as waste matenal, Is input from the
input aperture of an input point, such as from the input aperture of a refuse
chute or of some other input point, and is handled with a press device,
arranged in connection with the input point or in the proximity of it, to be more
compact and transferred onwards in the transfer piping. The press device Is a
rotary press, a part of the rim-like handling means of which are rotatable, and
which handling means comprise an aperture, which is arranged eccentrically
with respect to its axis of rotation, and a part are stationary, in which case the
material to be handled is conducted into the rotary press and/or through it at
least partly by means of suction and/or a pressure difference of the pneumatic

pipe transport system.
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METHOD AND APPARATUS FOR HANDLING MATERIAL IN A PNEUMATIC
PIPE TRANSPORT SYSTEM

Field and Background

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.

Systems wherein wastes are moved in piping by means of a pressure difference
or suction are known in the art. In these, wastes are moved long distances in the
piping by sucking. 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. Refuse chutes are used in the
systems at the material input end, into which refuse chutes material, such as
waste material, is Input and from which refuse chutes 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 means 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.

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
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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 pneumatically transferred 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 transfer system are in normal cases rather large In

diameter, e.g. in the region of 500 mm in their diameter.

Also known in the art are solutions, wherein a waste mill, such as a waste
grinder, with which the wastes to be input are ground into small size, is arranged
iIn 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.

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 waste material conducted through the device can be

compacted.

The aim of the present invention is to achieve a new type of solution In
connection with refuse chutes, by means of which solution the drawbacks of

prior art solutions are avoided.
Summary

Certain exemplary embodiments can provide a method for handling material in a
pneumatic pipe transport system, in which material, such as waste material, is
input from the input aperture of an input point, such as from the input aperture of
a refuse chute or of some other input point, and is handled with a press device,
arranged in connection with an input point or In the proximity of it, to be more
compact and is transferred onwards in the transfer piping, wherein the press

device is a rotary press, a part of the rim-like handling means of which are
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rotatable, and which handling means comprise an aperture, which Is arranged
eccentrically with respect to the axis of rotation, and a part are stationary, In
which case the material to be handled is conducted into the rotary press and/or

through it at least partly by means of suction and/or a pressure difference of the

pneumatic pipe transport system.

Certain exemplary embodiments can provide an apparatus for handling material
in a pneumatic pipe transport system, which comprises at least one input point,
such as a refuse chute or some other input point, and a press device, arranged
in connection with the Input point or in the proximity of it, and means for
transferring material in the transfer piping onwards, wherein the press device is a
rotary press, a part of the rim-like handling means of which are rotatable
handling means, and which handling means comprise an aperture, which is
arranged eccentrically with respect to the axis of rotation of the rotatable
handling means, and a part are stationary handling means, and In that the
material to be handled is adapted to be conducted into the rotary press and
through it at least partly by means of suction and/or a pressure difference of the

pneumatic pipe transport system.

The solution according to the invention has a number of significant advantages.
By means of the invention a very efficient solution for pneumatic pipe transport of
material is achieved. Particularly waste material can, with the solution according

to the invention, be efficiently compacted with the rotary press according to the
invention and efficient transportation can be achieved with a significantly smaller
pipe size compared to uncompressed waste material. By using suction to
transfer the material to be handled from the rotary press into the transport pipe,
an advantageous solution for a combination of a rotary press and pipe transport
is achieved. The handling means of a rotary press are preferably formed from a
number of plate parts fixed to each other and arranged one on top of another, In
which case an advantageous solution that can be easily modified according {o
the application is achieved in order to form a handling means. The shape of the
handling means is additionally such that when changing the direction of rotation

they can also be used as a cutter. In this case clogging of the rotary press can
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be ascertained or prevented by the material to be handled. The handling devices
of a rotary press are preferably driven with a drive device and with 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.
When 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 handleq, the
second motor is also 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, in which case the direction of rotation
can be varied individually, in which case the handling means can also 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 press and the transport pipe, in which compression
phase the press device is a piston-cylinder combination. The transfer of the
handled material into a transfer pipe is also achieved with the second press
device. According to one preferred embodiment, the second press device is two-
phased, in which case the first piston part, which is larger in its cross-section,
compacts the material coming from the rotary press further and the second
piston part, which is smaller in its cross-section, presses, typically with a greater
surface pressure, the material via the output aperture into the piping. The

compressive force of the first piston part is achieved according to some
embodiments e.g. with a preloaded spring element or with a pressure medium,
such as with gas or hydraulically. The first piston part and the second piston part
are connected together such that preferably the operating power of the first
piston part is charged by means of the return movement of the second piston
part. According to one embodiment of the invention, impurities, such as waste

material, built up in the output chamber at the end of the compression surface of
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the piston element are removed by blowing with pressure medium, such as with
gas, liquid or a mixture of them. According to one preferred embodiment, when
using gas as the drive medium of the compressive movement in the cylinder-
piston combination, the exhaust gas of the return movement can be blown
towards the output aperture in the output chamber and can thus be used to
transfer the handled material forward into the transfer pipe/in the transfer pipe.
After the compression the handled material, more particularly waste material, is

transferred in the piping by means of suction or by means of suction and

overpressure.

Brief Description of the Figures

In the following, the invention will be described in more detail by the aid of an

example with reference to the attached drawings, wherein

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

Invention,

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

Invention,

Fig. 3 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,
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Fig. 4d presents a simpiified view of an operating state of the first rotatable
handling means and of the stationary handling means of an apparatus according

to the invention, as viewed in the input direction,

Fig. 4e presents a simplified view of an operating state 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 with the first rotatable handling

means removed,

Fig. 5 presents a second embodiment of an apparatus according to the invention

simplified and partially sectioned,
Fig. 6 presents a third embodiment of an apparatus according to the invention,

Fig. 7 presents an embodiment according to Fig. 6 as viewed from the input

direction,

Figs. 8, 8a present a part of an embodiment of an apparatus according to the

invention and a pneumatic diagram of said part,

Figs. 9, 9a present a part of an embodiment of an apparatus according to the

invention and a pneumatic diagram of said part,

Figs. 10, 10a, 10b present a part of an embodiment of an apparatus according to

the invention and a hydraulic diagram of said part, and

Figs. 11, 11a, 11b present a part of an embodiment of an apparatus according to

the invention and a hydraulic diagram of said part.
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Detailed Description

Fig. 1 presents one embodiment of the solution according to the invention, in
which the rotary press 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, is input into a refuse chute 3
and from there onwards, via a fitting part 2, into the input aperture 6 of the rotary
press 1. The material to be handled is compressed and compacted in the rotary
press and after handling it is conducted via an output coupling 4 into the 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 compacted
shape, in which case a 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 and the output
coupling 4 when conducting material through the handling means 10A, 10B, 10C
of the rotary press 1. The handling means are rim-like, each of which has an
aperture 11A, 11B, 11C (Figs. 4a, 4b, 4c) 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
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, is disposed below the rotary press 1. The valve means 55 opens and
closes the connection between the rotary press and the output coupling 4 and
thus the suction effect from the transfer pipe into the rotary press is regulated

with the valve means 55.
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Correspondingly, according to the second embodiment of the invention, the
rotary press is used in the embodiment of Fig. 2 in connection with an input point
of the materials handling system, such as in connection with an input point of
kitchen waste. The rotary press 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 of the rotary press. In the
rotary press the material is compacted and is conducted from the output coupling
400 to further handling e.g. via the transfer piping 500 of a pneumatic pipe

transport system.

Fig. 3 presents a first rotatable ring-like handling means 10A according to an
embodiment of the invention, which handling means can be adapted to the rotary
press mainly below the input aperture 6. The ring-like handling means 10A
comprises a mainly circular cylindrically-shaped flange 107. A ring-like handling
means can be formed e.g. from a number of plate parts 101, 102, 103, 104, 105
arranged one on top of another and fixed to each other. The plate parts adapted
one above the other to form a ring-like handling means can be adapted among
themselves with respect to each other such that the sections formed by their
inward-pushing part 12A are displaced with respect to each other, in which case
they are e.g. at an angle of 5-30 degrees, preferably at an angle of 10-20
degrees, with respect to each other. In addition, a cutting blade 14A can be

achieved when the direction of rotation changes.

The ring-like handling means or at least a part of them is/are typically formed
from a number of plate parts 101, 102, 103, 104, 105 that are fixed to each other
one on top of the other. The parts 101, 102, 103, 104, 105 can be formed so that
an aligning aperture is arranged in them in the machining phase, in which
aligning aperture the desired displacement of the plate parts with respect to each

other is taken into account and from which aligning aperture the plates can be

fixed to each other e.g. by welding.
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In the embodiment of Fig. 3 a counterpart 108, such as a groove, is arranged In

the ring-like element for the aligning element, for a bearing 26 (Fig. 7) or for

corresponding.

As Is particularly presented in the diagrammatic Fig. 4a, the first handling means
10A is provided with a wing-shaped part 12A pushing inwards towards the center
of the ring, which part takes a part of the surface surrounded by the ring and
which part is shaped with a wing surface 13A facing towards the center axis of
the handling means 10A, the curved shape of which wing surface can preferably
be a so-called Archimedes spiral, i.e. it has an inwardly decreasing radius. The
part 12A pushing towards the center of the handling means thus limits the
eccentric aperture 11A going through the ring. When the handling means 10A is
rotating, the wing surface 13A determines the through-passage aperture 11A
through the handling means, which aperture is free of obstacles. Means, such as
a threaded groove or a band, which when the handling means rotates in the
iInput direction at the same time feeds material to be handled from the aperture
11A onwards in the handling direction, can be formed on the inner surface 13A,

..e. on the wing surface, of the handling means.

In the rotary press according to the invention a non-rotating handling means 10B
that is fixed to the housing 27, 28, 29 with fixing elements 25 I1s adapted below
the topmost rotating handling means 10A and supports it. The non-moving

handling means 10B is typically formed In a corresponding manner to the

rotating ring 10A described earlier. The dimensions of the wing-shaped part 12B
thus decrease inwards as viewed in a direction radially to the center of the ring,
which in one embodiment is opposite with respect to the direction of rotation of

the rotating handling means.

The second handling means, i.e. the stationary handiing means 10B, thus
comprises, as is particularly presented in the diagrammatic Fig. 4b, a wing-
shaped part 12B that comprises a wing surface 13B and that pushes inwards

towards the center of the ring. The wing-shaped part 12B pushes farther in
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towards the center of the handling means than the corresponding part 12A of the

handling means 10A.

In a corresponding manner, the second rotatable handling means 10C also
comprises, as Is particularly presented in the diagrammatic Fig. 4c, a wing-
shaped part 12C that comprises a wing surface 13C. The wing-shaped part 12C
pushes to some extent to even farther in towards the center of the handling
means 10C, so that when the handling means 10C is rotating the through-
passage aperture free of obstacles is determined, which aperture is smaller than
the corresponding free through-passage aperture in connection with the handling
means 10A and 10B. Fig. 4d presents a free passage aperture after the first and
the second handling means 10A, 10B and also an output aperture 37, which is
smaller than the previous aperture, after the compression elements of the press.
Fig. 4e presents an output aperture 37 after the second and the third handling
means 10B, 10C, which output aperture is thus an essentially free through-

passage aperture through the press.

The bottommost rotating handling means 10C is arranged rotatably on the base
28, which comprises an output aperture 37 for feeding out via it bulk good

compressed by means of the rings.

The general operation of the rotary press is presented e.g. in publication
WO8203200 A1, and it is not described in more detail in this publication.

Fig. 5 presents one embodiment of a rotary press 1 with the drive device
removed. The rotary press comprises a frame, onto which ring-like handling

means 10A, 10B, 10C are arranged. In the vertical direction a plurality of ring-like
handiing means 10A, 10B, 10C, which are provided with parts 12A, 12B, 12C
pushing into the aperture 11A, 11B, 11C that leads in a wing-like manner 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 bulk good
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that is input by gravity through the ring-like handling means inwards into the
center of the rings at least by compressing the bulk good simultaneously with the
combined action between the wing-shaped parts of the rings rotating in opposite
directions to each other. The handling means 10A, 10B, 10C can be adapted to
rotate in opposite directions to each other but, as is presented in the preferred
embodiment in Fig. 6, 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

pottormmost handling means) is fixed rotatably.

In the rotary press the material conducted through the handling means 10A, 10B,

10C is compressed and compacted.

If the rotating handling means 10A, 10C stops in the compression phase for a
reason caused by the material, the direction of rotation of the handling means is
changed, in which case the cutting blade 14A arranged in the handling means
cuts the material to be handled and the possible blockage is removed, in which

case the direction of rotation of the handling means is returned to the normal

handling direction.

The ring-like handling means 10A, 10B, 10C or at least a part of them and their
parts 12A, 12B, 12C pushing inwards are 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. Typically at least the rotating

elements 10A, 10C are arranged to be such that they transfer material towards

the output end and the output coupling 4.

The rotatable handling means are rotated with a drive device 7 by means of e.qg.
a transmission means, such as belt transmission 8, 9A, 9C. 21. 22. The outer rim
159A, 15C of the 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 is included in the power transmission

apparatus for bringing about rotation of the ring. The rotation trajectory of the
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ring-like means is achieved by arranging limiting means and/or bearing means
26 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 and/or
bearing means 26 are arranged in a distributed manner. Typicaily 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 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 ring-like parts are arranged to rest on one

another and/or to rest on the frame part.

The rotational movement of the handling means 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
as in Figs. 6 and 7) 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.
When a resistance caused by the material to be compressed occurs in the
compression process, the pressure increases, which is detected with the
pressure sensor P/l in Fig. 10, in which case the second hydraulic motor 7 iIs
switched into use. In this case the speed of rotation of the handling means
halves but the torque doubles. In Fig. 10 the rotation of the motors 7 is controlled

with directional control valves 310, 311.

According to a second preferred embodiment, both rotatable handling means
10A, 10C are driven with their own drive devices, in which case the rotatable
handling means 10A, 10B can also be rotated in different directions, such as in
opposite directions with respect to each other. Thus also the whole power can be

transmitted to only one motor to be used for rotating only one handling means.

The embodiment of Fig. 5 also presents a second press device, i.e. a cylinder-

piston combination 30, which can be used on the output side of the rotary press
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to further compress the handled material to be more compact and/or to transfer
the handled material into the output aperture 42 and onwards into the transfer
pipe 5. The piston-cylinder combination is typically operated by a spring, is
hydraulically operated, or is operated by gas, or is operated by a combination of

these.

The second press device 30, a cylinder-piston combination, is formed according
to a preferred embodiment to comprise two piston parts 32, 33, in which case the
first piston part 32, which is larger in its cross-sectional area, at first compresses
the material that has been transferred from the output aperture 37 of the rotary
press to the output chamber 41 to be more compact, and after that the second

piston part 33 transfers the waste from the output chamber 41 onwards via the

output aperture 42 into the transfer piping 5.

The cylinder-piston unit 30 comprises a cylinder part 31, into which the first
piston part 32 is arranged in a sealed manner onto the wall 35 of the cylinder
space 34 of the cylinder part 31. The first piston part 32 is arranged movably in
the cylinder space 34 to move between a first position, in which the first piston
part 32 Is In a retracted position, and a second position, in which the first piston
part 32 Is pushed outwards to the output chamber 41, extending to at least a part
of the iength of the output chamber 41 in the output direction. The second piston
part 33 is arranged inside the first piston part 32 and is arranged to move at least
between two positions, in the first position of which the second piston part 33 is
In a retracted position, in which case it does not extend essentially from the butt-
end surface 36 of the first piston part 32 towards the output aperture of the
output chamber, and in the second position of which the second piston part 33 is
In a protruded position, extending essentially from the butt-end surface 36 of the

first piston part 32 towards the output aperture 42 of the output chamber 41.

The movement of the first piston part 32 from the first position towards the
second position to be performed in the first phase can be performed with a
preloaded spring means 38 or with a pressure medium, such as with gas or

hydraulic medium.



10

15

20

25

30

CA 02789347 2016-01-20

14

Fig. 5 presents an embodiment in which a spring element 38 is used to move the
first piston part from the first position to the second position. The spring element
Is arranged between the first piston part 32, the butt-end surface 39 of the inside
of the first piston part in the figure, and the end 43 of the cylinder. The spring
element is in a prestressed state in the first position of the piston part, in which
case it has its first length. When the piston part is released, it moves from the
effect of the spring force to the second position in the output chamber 41
towards the output aperture 42. In this case the compressed material coming
from the rotary press via the aperture 37 to the output chamber 41 Is
compressed more in the direction of movement of the first piston part 32 and
moves towards the output aperture 42. After that the second piston part 33,
which has moved along with the first piston part, moves from the first position
towards the second position, typically from the effect of the pressure medium,
which is conducted into the second cylinder space of the cylinder 44, which
space is inside the first cylinder space. The second piston part transfers the
material of the output chamber towards the output aperture. After this the second
piston part 33 returns to the first position and continues to move also the first
piston part along with it to the first position of the first piston part, at the same

time prestressing the spring part 38.

The second piston part 33 can be arranged symmetrically and concentrically with
the first piston part 32 (Figs. 8a, 9a) or eccentrically as in Figs. 10a and 10Db, in

which case the second piston part is arranged downwards from the axis of

movement of the first piston part.

Gas, such as compressed air, can be the drive medium of the second press
device 30. Fig. 8 and Fig. 8a present a diagrammatic embodiment in which a
cylinder-piston combination is driven with gas. The figure presents a pump
device 301, such as a compressor. The movement of the second piston part 33
can be controlled with a valve means 302 by conducting the pressure medium to
the pathway 303 of the medium (on the cylinder side), in which case the piston

part 33 moves outwards (to the right in the figure), or to the pathway 306 of the
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medium on the side of the piston rod 33, in which case the piston part moves
back In (to the left in the figure). In the first phase, however, the first piston part
32 moves (to the right in the figure) from the action of the pressure medium
when the pressure medium is conducted from the pressure chamber 305 along
the pathway 304 of the medium into the cylinder space. After this the second
piston part 33 moves onwards and pushes the material in the output chamber
towards the output aperture. In the return phase the second piston part 33 also
moves the first piston part 32 (to the left in Fig. 8), in which case gas is at least
partly transferred into the chamber 305 and/or conducted to the output, such as
Into the transfer pipe or into its air junction along the pathway of the medium.

The valve 51 of the air junction can also be controlled with the pressure medium.

Figs. 9, 9a present a corresponding arrangement, in which the gas reservoir 305
of Fig. 8 is, however, not presented, but instead a control valve 308 driving the

movement of the first piston is also arranged in the pathway 304 of the medium.

According to Figs. 10 and 10a, 10b, a gaseous pressure medium, instead of a
spring, can be used to move the first piston part 32, and a hydraulic medium to
move the second piston part. The gas can be an incombustible gas, such as
nitrogen, In which case undesired combustion can be prevented. The control of
the hydraulic motors is also presented in the diagram. In this embodiment the
hydraulic medium, such as hydraulic oil or water, is pumped with a pump device
301.

Figs. 11, 11a, 11b present yet another arrangement according to the invention,
In which a spring element 38 Is used to move the first piston part 32 from the first
position to the second position. The spring element is in a prestressed state in
the first position (Fig. 11b) of the first piston part 32, in which case it has its first
length. When the first piston part 32 is released, it moves from the effect of the
spring force to the second position (Fig. 11a) in the output chamber towards the
output aperture. After that the second piston part 33, which has moved along
with the first piston part, moves from the first position towards the second

position, typicailly from the effect of the pressure medium, which is conducted
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into the cylinder space of the second cylinder along the pathway 303 of the

medium. The second piston part 33 transfers the material of the output chamber
towards the output aperture. After this the second piston part 33 returns to the
first position when the pressure medium is conducted along the pathway 306 of
the medium. The embodiment according to Figs. 11, 11a, 11b comprises a
suction valve 309, which ensures that in the second position there is no partial
vacuum In the cylinder of the first piston part. After this the second piston part 33
returns to the first position and continues to move also the first piston part 32
along with it to the first position of the first piston part, at the same time
prestressing the spring part 38. The hydraulics compresses the air in the cylinder
space of the first piston part when the first piston part moves to the first position
along with the movement of the second piston part. The spring 38 ensures that
the first piston part 32 moves from the first position out to the second position
and receives an air replenishment via the suction valve 309. Compressed air can
of course also be charged into the cylinder of the first piston part 32, in which

case the compressive force produced by the first piston part is greater.

According to one embodiment of the invention the cylinder-piston unit 30 can be
provided with a nozzle, in which case impurities possibly built up on the

compression surface of the piston part in the output chamber 41 can be removed

with a medium spray, which can be a gas spray or a liquid spray.

According to a second preferred embodiment gas is used as a compression

medium, in which case the exhaust gas of the movement of the piston-cylinder
unit is blown into the output chamber and/or into the output pipe, in which case

material is transferred onwards in the pipe at least partly from the effect of the

exhaust gas.

After the compression the handled material is transferred in the piping with

suction or simultaneously with suction and overpressure.
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According to one embodiment of the apparatus according to the invention, the

starting of different phases is performed on the basis of the signal given by a

pressure sensor.

The operating power for the simultaneous rotation of the rotating handling means
10A, 10C Is produced via a power transmission apparatus, in the figures with a

drive motor 7.

When the handling means 10A, 10C are made to rotate via the drive device and
the power transmission means, the wing-shaped part 12A pushing towards the
center of the ring in the first ring 10A acts on the material, such as on the
household waste, that flows from the refuse chute 3 into the input chute 2. A bulk
good Is In this case, 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/or from the effect of suction and/or from the effect of the means
transferring 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 wing
surface of the non-moving ring 10B disposed below the ring 10A. The bulk good
IS 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 in the cylindrically-shaped
chamber 41 adapted below the bottommost ring during the simultaneous axial
iInput of the bulk good flow. From the effect of the reciprocal movement of the
piston, the bulk good flow deviates in this cylindrically-shaped chamber in the
direction of the transport pipe 5, in which case the movement of the piston brings

about the compaction of the bulk good during its simultaneous output into the

transfer pipe 5.

The degree of compression can be modified with an advantageous fitting of the
length of the cylinder and of the stroke length of the piston. Household waste

input into the pipe as a compressed flow is transferred onwards in the pipe by
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means of suction and/or a pressure difference to the reception location, such as

to a waste station or corresponding.

The invention thus relates to a method for handling material in a pneumatic pipe
transport system, in which material, such as waste material, is input from an
iInput 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 press device 1,
arranged In connection with the input point or in the proximity of it, to be more
compact and is transferred onwards in the transfer piping. The press device is a
rotary press, a part of the rim-like handling means 10A, 10B, 10C of which are
rotatable and comprise an aperture 11A, 11B, 11C, which is arranged
eccentrically with respect to the axis of rotation, and a part are stationary, in
which case the material to be handled is conducted into the rotary press and/or

through it at least partly by means of suction and/or a pressure difference of the

pneumatic pipe transport system.

According to one preferred embodiment at least a part of the handling means
10A, 10C of the rotary press when rotating feed the material to be handled

through the handling means.

According to one preferred embodiment in the direction of travel of the material
the cross-sectional area of the material pathway passing through the handling

means 10A, 10B, 10C of the rotary press decreases in the direction of travel.

According to one preferred embodiment a rotatable handling means 10A, 10C

compresses material, together with at least one other handling means 10B,

when it is rotated.

According to one preferred embodiment the handling means 10A, 10B, 10C is

used to cut material when the direction of rotation is changed.

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.
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According to one preferred embodiment the direction of rotation of each rotatable

handling means 10A, 10C can be varied individually.

According to one preferred embodiment the drive device 7 is an electric motor, a

pneumatic motor or a hydraulic motor.

According to one preferred embodiment after the rotary press 1 the maternial is
further compressed with a second press device 30, which is a cylinder-piston

combination.

According 1o one preferred embodiment after the rotary press 1 the material is
influenced, particularly in the output coupling 4 or in the output chamber 41, with
pressure medium, more particularly with gas, in which case the material is
transferred from the output coupling or from the output chamber into the transfer
piping 5 at least partly by blowing with pressure medium and further by the
action of the pneumatic'pipe transport system to the material delivery station,
such as {o a waste station. Typically gas, such as compressed air or other gas,
can be used as pressure medium, which is conducted to the output coupling 4
and/or to the output chamber 41 along the pathway of the pressure medium,
such as along the pathway 307 of the pressure medium. Typically material, such

as waste handied with the rotary press 12, is blown for some distance in the
transfer piping, e.g. until the main line (5-50m) and in the main line It iIs sucked to

a reception station, such as to a waste station.

The invention also relates to an apparatus for handling material in a pneumatic
pipe transport system, which comprises at least one input point, such as a refuse
chute 3 or some other input point 200, and a press 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 press device is a rotary press 1,
100, a part of the rim-like handling means 10A, 10B, 10C of which are rotatable
handling means 10A, 10C, and which comprise an aperture 11A, 11B, 11C,

which is arranged eccentrically with respect to the axis of rotation of the rotatable
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handling means, and a part are stationary handling means 10B, and that the
material to be handled is adapted to be conducted into the rotary press and

through it at least partly by means of suction and/or a pressure difference of the

pneumatic pipe transport system.

According to one preferred embodiment at least a part of the handling means
10A, 10B, 10C of the rotary press comprise surface patterning or a
corresponding means, such as a thread section, feeding 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 the rotary press.

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 press decreases in the direction

of travel.

According to one preferred embodiment at least a part of the handling part of the
handing means 10A, 10B, 10C is formed from plate parts 101,102,103, 104, 105

arranged one on top of another.

According to one preferred embodiment a means, such as a groove or a

protrusion, feeding the material onwards is formed on the handling surface 13A,
13C of the handling means 10A, 10C.

According to one preferred embodiment a cutting blade section 14A, 14C, which

Is adapted to cut the material when the direction of rotation of the handling

means 10A, 10C is changed, is arranged on a handling means.

According to one preferred embodiment after the handling means of the rotary
press a second press device 30, which is a cylinder-piston combination, is

adapted on the output side of said handling means.
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According to one preferred embodiment the press device 30 is a cylinder-piston

combination, which comprises two piston parts 32, 33, a first piston part 32 and a

second piston part 33.

According to one preferred embodiment the first piston part 32 is larger in its

cross-sectional area than the second piston part 33.

According to one preferred embodiment the second press device, its first piston
part 32, is at first adapted to compress the material that is transferred from the
output aperture of the rotary press 3 into the output chamber 41 to be more
compact, and after that the second piston part 33 is adapted to transfer the

material from the output chamber via the output aperture 42 onwards into the

transfer piping 5.

According to one preferred embodiment the second press device is operated by

a spring and/or by a pressure medium.

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 a waste room, a waste container 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,

also be used separately to each other.
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Claims

1. A method for handling material in a pneumatic pipe transport system, in which
material is input from an input aperture of an input point, and is handied with a
press device, arranged in connection with an input point or in the proximity of it,
and is transferred onwards in a transfer piping, wherein the press device Is a
rotary press having a ring-like handling means with a rotatable handling means
and at |least one stationary handling means, the ring-like handling means
comprising an aperture arranged eccentrically with respect to an axis of rotation,
the method comprising:

conducting the material at least one of into and through the rotary press at
least partly by means of at least one of suction and a pressure difference of the
pneumatic pipe transport system; and

compressing the material with the rotatable handling means together with
the at least one stationary handling means wherein a direction of rotation of the

rotatable handling means is changed to cut the material.

2. The method according to claim 1, wherein at least a part of the ring-like
handling means of the rotary press when rotating feeds the material through the

ring-like handling means.

3. The method according to claim 1 or 2, wherein in a direction of travel of the

material, a cross-sectional area in the direction of travel of a flow of the material
in @ material pathway passing through the ring-like handling means of the rotary

press decreases.

4. The method according to any one of claims 1 to 3, wherein the rotatable
handling means are driven with a drive device such that a torque can be varied.

5. The method according to any one of claims 1 to 4, wherein the direction of
rotation of the rotatable handling means can be varied individually.

CA 278393477 2017-08-01
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6. The method according to claim 4, wherein the drive device Is selected from

the group consisting of an electric motor, a pneumatic motor and a hydraulic

motor.

/. The method according to any one of claims 1 to 6, wherein after the rotary

press, the material is further compressed with a second press device, which is a

cylinder-piston combination.

8. The method according to any one of claims 1 to 7, wherein after the rotary
press, the material is influenced, with a pressure medium, in which case the
material is transferred from an output chamber into the transfer piping at least
partly by blowing with the pressure medium and further by the pneumatic pipe

transport system to a material delivery station.

9. An apparatus for handling material in a pneumatic pipe transport system,
which comprises at least one input point and a press device, arranged in
connection with the input point or in the proximity of it, and means for transferring
material in a transfer piping onwards, wherein the press device is a rotary press,
having a ring-like handling means with a rotatable handling means and a
stationary handling means, the ring-like handling means comprising an aperture
arranged eccentrically with respect to an axis of rotation of the rotatable handling
means, wherein the material conducted at least one of into and through the

rotary press at least partly by means of at least one of suction and a pressure

difference of the pneumatic pipe transport system, and the material is
compressed with the rotatable handling means and the stationary handling

means, and a cutting blade section is arranged in the ring-like handling means
and cuts the material when a direction of rotation of the rotatable handling

means Is changed.

10. The apparatus according to claim 9, wherein at least a part of the ring-like
handling means of the rotary press comprise surface patterning means, the

surface patterning means being adapted to transfer the material through a
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compression phase formed by the ring-like handling means of the rotary press

when the rotatable handling means is rotated.

11. The apparatus according to claim 9 or 10, wherein in a direction of travel of

the material, a cross-sectional area of a material pathway passing through the

ring-like handling means of the rotary press decreases in the direction of travel.

12. The apparatus according to any one of claims 9 to 11, wherein at least a part

of a handling part of the ring-like handing means is formed from plate parts

arranged one on top of another.

13. The apparatus according to any one of claims 9 to 12, wherein a means for
feeding the material onwards is formed on a handling surface of the ring-like

handling means.

14. The apparatus according to any one of claims 9 to 13, further comprising a
second press device, which is a cylinder-piston combination, on an output side of
the ring-like handling means after the ring-like handling means of the rotary

press.

15. The apparatus according to claim 14, wherein the press device is a cylinder-

piston combination, which comprises a first piston part and a second piston part.

16. The apparatus according to claim 15, wherein the first piston part is larger in

its cross-sectional area than the second piston part.

17. The apparatus according to any one of claims 14 to 16, wherein the second
press device compresses the material that is transferred from an output
chamber, and transfers the material from the output chamber via the output

aperture onwards into the transfer piping.

18. The apparatus according to any one of claims 14 to 17, wherein the second

press device is operated by at least one of a spring and a pressure medium.
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19. The apparatus according to any one of claims 9 to 18, further comprising
means for influencing the material after the rotary press, in an output coupling or

in an output chamber, with a pressure medium, such that the material is

transferred from the output chamber into the transfer piping at least partly by

blowing with the pressure medium.
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