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METHOD AND APPARATUS IN PNEUMATIC MATERIALS HANDLING AND A 

WASTE CONTAINER/SEPARATING DEVICE 

Field of the invention 

5 

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

The object of the invention is an apparatus as defined in the preamble of claim 8. 

10 The object of the invention is also a waste container/separating device as defined 

in claim 22. 

The invention relates generally to material conveying systems, such as to partial-

vacuum transporting systems, more particularly to the collection and conveying of 

15 wastes, such as to the conveying of household wastes. 

Background of the invention 

Systems wherein wastes are conveyed in piping by means of a pressure 

20 difference or suction are known in the art. In these, wastes are conveyed long 

distances in the piping by sucking. It is typical to these systems that a partial-

vacuum apparatus is used to achieve a pressure difference, in which apparatus 

negative pressure is brought about in the conveying pipe with partial-vacuum 

generators, such as with vacuum pumps or with an ejector apparatus. A conveying 

25 pipe typically comprises at least one valve means, by opening and closing which 

the replacement air coming into the conveying pipe is regulated. Inlet points, such 

as refuse chutes, are used in the systems at the material input end, into which inlet 

points 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. 

30 The conveying of wastes occurs mainly by the aid of a pressure difference 

produced by an air flow. The air flow is generally brought about by sucking air 

through the piping. Also known in the art are solutions wherein a pressure 

difference for conveying wastes is achieved with a blowing system. Waste 

material, such as e.g. waste material packed into bags, is conveyed from an inlet 

35 point into a conveying pipe and onwards into a separating device, where the 

wastes are separated from the transporting air. In connection with the separating 

device can be a transfer means, such as a transfer means arranged into a 
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cylinder-piston combination, with which transfer means the wastes are displaced 

from the separating device into a waste container, e.g. into a freight container. 

These types of solutions comprising a separate separating device, e.g. a cyclone 

separator, and a waste container separate to it, are well suited to extensive 

5 systems in which the space requirements of the waste station do not set 

limitations. 	Also 	known 	in 	the 	art 	are 	solutions 	wherein 	waste 	material 	is 

conducted 	in 	a 	conveying 	pipe 	directly 	into 	a 	waste 	container, 	which 

simultaneously functions as a separating device. These are mainly intended for 

rather small systems. This type of waste container/separating device is often 

10 arranged to be a kind of freight container. In the art they are called horizontal 

separator containers. A problem in prior-art combinations of a waste container and 

separating device, more particularly in horizontal separator containers, is that in 

them a part of the material, or certain types of materials, remain in the container 

space loosely packed and thus take up space. 

15 

In addition, the wastes intended for transporting can be different in their properties, 

e.g. very different types of waste allotments to be transported can be arranged in 

waste bags. These have different properties, e.g. mass, which essentially affect 

inter alia the speed at which a waste bag displaces in the conveying piping and 

20 from the piping into the waste container/separating device. The conveying speed 

of the waste material 	in the piping is typically dimensioned according to the 

heaviest in mass. Also the conveying distance in the piping affects the speed 

needed. In this case the speed of light waste material from the piping into the 

waste container/separating device is high, 	in which case the waste material 

25 collides into the container space of the waste container/separating device at a 

speed that causes the waste bag used in transporting the waste material to break. 

This 	is 	detrimental 	particularly 	in 	application 	sites 	in 	which 	different 	waste 

allotments are left to be transported from an inlet point along conveying piping into 

a waste container/separating device and the final sorting of the transported waste 

30 bags occurs e.g. only at the waste station to which the waste container/separating 

device is transported. At the waste station the sorting of waste can be performed 

e.g. with a color identification and/or with an 	RFID 	identification arranged in 

connection with the waste bags and/or in some other suitable manner. It is obvious 

that the breakage of waste bags hampers sorting and also causes hygiene 

35 problems. 



WO 2014/135746 
	

PCT/FI2014/050121 

3 

The aim of the present invention is to achieve an entirely new type of solution in 

connection with a pneumatic wastes conveying system. Another aim of the 

invention is to achieve a solution, by means of which the problems of prior art are 

avoided. One aim of the invention is to achieve a solution by the aid of which the 

5 container space of a waste container/separating device can be efficiently filled with 

material. The aim of the invention is also to achieve an apparatus, by the aid of 

which breakages of the material being transported or breakages of the transport 

container, such as a bag or sack, of the material being transported can be reduced 

when feeding the material into a waste container/separating device. 

10 
Brief description of the invention 

The method according to the invention is mainly characterized by what is stated in 

the characterization part of claim 1. 

15 

The method according to the invention is also characterized by what is stated in 

claims 2 — 7. 

The apparatus according to the invention is characterized by what is stated in 

20 claim 8. 

The apparatus according to the invention is also characterized by what is stated in 

claims 9 — 21. 

25 The waste container/separating device according to the invention is characterized 

by what is stated in claim 22. 

The waste container/separating device according to the invention is additionally 

characterized by what is stated in claims 23 — 37. 

30 

The solution according to the invention has a number of significant advantages. 

With 	the 	solution 	according 	to the 	invention, 	it 	is 	possible 	efficiently fill 	the 

container space of the waste container/separating devices of pneumatic pipe 

transport systems for material. This, inter alia, enhances the efficiency of the 

35 processes for transporting and storing wastes. The solution according to the 

invention enables simpler waste container/separating devices than before, 	in 

connection with which a separate press device is not needed. The solution 
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according to the invention enables the breakage of waste bags to be avoided 

better than before when they are fed into the waste container/separating device 

with 	a 	pneumatic 	pipe 	transport 	system 	for 	wastes. 	This 	has 	significant 

advantages, particularly if the sorting of wastes is performed only at the waste 

5 station. The solution according to the invention is applicable in connection with 

very different containers. By using an impact-damping element according to the 

invention in a waste container/separating device, material can be displaced farther 

in the piping because the impact-damping element effectively prevents breakage 

of lighter material allotments, or of the bags or sacks being used in conveying 

10 them. By using an impact-damping element to be suspended on the waste 

container, 	not only effective impact damping 	but also a simple structure 	is 

achieved. The solution according to the invention also enables efficient emptying 

of the container, because the impact-damping element moves out of the way of 

the material to be emptied. According to the invention effective impact damping is 

15 achieved with an impact-damping partition arranged on the rear part of the waste 

container/separating device, on the bottom end of which partition a weight is 

placed. The solution according to the invention is suited for use in connection with 

many different types of pneumatic pipe transport systems for material. Also, inter 

alia, systems using blowing for the conveying of material are feasible, in addition 

20 to partial-vacuum systems. 

Brief description of the figures 

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

25 embodiment with reference to the attached drawings, wherein 

30 

Fig. 1 presents a simplified and partially cross-sectioned view of an embodiment of 

the invention in connection with a pneumatic conveying system for wastes, 

Fig. 2 presents an embodiment of a waste container/separating device according 

to the invention, from the direction C of Fig. 1 with the top wall removed, in a first 

operating mode, 

Fig. 3 presents an embodiment of a waste container/separating device according 

35 to the invention, from the direction C of Fig. 1 with the top wall removed, in a 

second operating mode, 
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5 

Fig. 4 presents an embodiment of a waste container/separating device according 

to the invention, from the direction C of Fig. 1 with the top wall removed, in a third 

operating mode, 

Fig. 5 presents an embodiment of a waste container/separating device according 

to the invention, cross-sectioned along the line A-A of Fig. 4, 

Fig. 6 presents an embodiment of a waste container/separating device according 

to the invention, from the direction C of Fig. 1 with the top wall removed, in one 

10 

15 

20 

operating mode, 

Fig. 7 presents a simplified and partially cross-sectioned view of an embodiment of 

the invention in connection with a pneumatic conveying system for wastes, 

Fig. 8 presents an embodiment of the invention in one operating mode, 

Fig. 9 presents an embodiment of the waste container/separating device according 

to the invention, from the direction C of Fig. 8 with the top wall removed, 

Fig. 	10 	presents 	an 	embodiment of the waste 	container/separating 	device 

according to the invention, cross-sectioned along the line A-A of Fig. 9, and 

Fig. 	11 	presents 	an 	embodiment of the waste 	container/separating 	device 

according to the invention, cross-sectioned along the line B-B of Fig. 9. 

25 

Detailed description of the invention 

30 

35 

Fig. 1 presents a diagram of part of a pneumatic material conveying system, which 

part comprises a material conveying pipe 100, along the side of which at least one, 

typically many, inlet points 108 are arranged. An inlet point 108 is a feed-in station 

of material, more particularly of waste material, intended to be transported, from 

which station the material W, more particularly waste material, such as household 

waste or recyclable material packed into bags or sacks, intended to be transported 

is fed into the conveying system. An inlet point 108 can also be a refuse chute, 

into which material is fed from inlet apertures on different floors of a building. The 

system can comprise a number of feed-in stations 108, from which the material 

intended to be transported is fed into conveying piping 100, 101A, 101B, 101C. By 
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opening and closing a shut-off means, such as a valve means 104, that is possibly 

in connection with an inlet point, material can be conveyed from the inlet point 108 

into the conveying pipe 100. An inlet point 108 is connected on the valve side to 

the conveying pipe 100 or to an inlet pipe in connection with it. Typically conveying 

5 piping comprises a main conveying pipe 100, to which it has been possible to 

connect a number of branch conveying pipes 101A, 101B, 101C, and to which 

branch conveying pipes it has been possible to connect in turn a number of feed-in 

stations 108. In the embodiment of Fig. 1 the inlet point 108 is an inlet point 107 of 

waste material, said inlet point 107 being disposed on the surface of the ground. 

10 Between an inlet point 108 and the valve means 104 is a feeder channel 106, 

which is configured to function as an intermediate container for the material W 

being conveyed. The conveying piping can be arranged to travel underground. In 

the embodiment of the figure the conveying piping comprises replacement air 

ducts 102, in which a replacement air valve 109 is arranged. 

15 

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. 

Inlet points 108, such as refuse chutes, are used in the systems at the material 

input end, into which inlet points material, such as waste material, is fed and from 

20 which the material to be conveyed is conveyed into a conveying pipe by opening a 

discharge valve means 104. The conveying of wastes occurs mainly by the aid of 

a pressure difference produced by an air flow. The air flow is generally brought 

about by sucking air through the piping. Waste material W, such as e.g. waste 

material packed into bags, is conveyed from an inlet point 108 into the conveying 

25 pipe 100 and onwards into a separating device, where the wastes are separated 

from the transporting air. 

An essential device in the invention is the waste container/separating device 50, 

which is according to the invention a combination of a collection container for 

30 material, which is formed from a container, and of means arranged in it separating 

the transporting air and the material being conveyed from each other. According to 

one 	embodiment 	the 	waste 	container/separating 	device 	50 	is 	a 	movable 

container/separating 	device, 	for 	example 	a 	so-called 	horizontal 	separator 

container. 	The 	conveying 	pipe 	100 	can 	be 	connected 	to 	the 	waste 

35 container/separating 	device 	50, 	in 	which 	the 	material 	being 	transported 	is 

separated from the transporting air. An inlet aperture 55, into which the conveying 

pipe 100 can be fitted, is formed in the wall of the waste container/separating 
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device 50, which wall is an end wall 54 in the figure. In the figure the end of the 

conveying pipe 100 is fitted into the inlet aperture 55, inside the wall 55' of it. A 

joint means can also be formed in the conveying pipe 100 and a counterpart in the 

wall of the container, in the inlet aperture 55, such as a collar formed from the wall 

5 55'. The joint means and the counterpart can in this case together form joint 

means, 	e.g. 	a snap-on coupling. 	A connection 56 	is formed 	in the waste 

container/separating device 50, to which connection a pipe or hose 34 coming 

from a partial-vacuum generator 31 of a partial-vacuum source can be connected 

with the counterpart. 

10 

In the embodiment of the figure, the partial-vacuum source 30 of the pneumatic 

waste conveying system comprises a partial-vacuum generator 31, which is driven 

with a drive device 32. The partial-vacuum generator 31 can be e.g. a vacuum 

pump or some other means achieving negative pressure. The suction side of the 

15 partial-vacuum generator 31 is connected to a waste container/separating device 

50 via a medium pathway 34. In this case the suction/pressure difference needed 

in the conveying of material can be achieved in the waste container/separating 

device 50, in its container part 68, and via the inlet aperture 55 in the conveying 

piping 100, 101A, 101B, 101C. Between the partial-vacuum generator 31 and the 

20 waste container/separating device 50 is a filtering device 35. On the blowing side 

of the partial-vacuum generator 31 is an exhaust duct 33. The partial-vacuum 

source 30, the partial-vacuum generator 31 of it, can be connected from the 

suction side via the medium pathway 34 to the waste container/separating device 

50 with a counterpart arranged in the connection 56. In the medium pathway 

25 between the partial-vacuum source and the waste container/separating device 50 

is a valve means 36, with which the connection from the partial-vacuum source 30 

to the waste container/separating device can be opened and closed. Figs. 2-6 

present an embodiment wherein the medium pathway 34 of the suction side of the 

partial-vacuum generator branches into a second medium pathway 34' and is led 

30 to a connection 56 arranged at another point in the waste container/separating 

device another point. The second medium pathway 34' comprises a second valve 

means 36', for opening and closing the connection to the suction side of the 

partial-vacuum generator. 

35 In the solution according to the figures, the waste container/separating device 50 

comprises a base 52, an end wall 51, a top wall 53, side walls 66, 67 and a 

second end wall 54. The walls 51, 52, 53, 54, 66, 67 bound the container space 
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68. In the embodiment of the figure, the waste container/separating device 50 has 

at least one suction channel 57, which extends from the connection 56 into the 

inside space of the waste container/separating device. In the embodiment of the 

figure, the suction channel 57 is arranged in the top part of the container space 68 

5 of the waste container/separating device in the orthogonal cross-section (Fig. 5) 

with respect to the longitudinal direction of the container in the corner area, or in 

the proximity of same, between the top wall 53 and the side wall 66 and/or 67. In 

the embodiment of the figures, the waste container has two suction channels 57, 

57'. Of these, the first suction channel 57 is arranged in the orthogonal cross- 

10 section (Fig. 5) with respect to the longitudinal direction of the container, in the 

corner area, or in the proximity of same, between the top wall 53 and the side wall 

67, and the second suction channel 57' is arranged in the corner area, or in the 

proximity of same, between the top wall 53 and the second side wall 66. A 

connection to the suction side of the partial-vacuum generator 31, i.e. suction, can 

15 be arranged via either the first suction channel 57 or the second suction channel 

57' or via both suction channels 57, 57'. The connection of the first suction channel 

57 to the suction side of the partial-vacuum generator 31 can be opened and 

closed in the figures with a first valve means 36. The connection of the second 

suction channel 57' to the suction side of the partial-vacuum generator can be 

20 opened and closed with a second valve means 36'. 

In the embodiment of the figures the inlet aperture 55 from the conveying pipe 100 

into the waste container/separating device, into the container space 68 of it, is 

arranged between the first suction channel 57 and the second suction channel 57'. 

25 

At least one suction aperture 58 is arranged in the suction channel 57, 57' for the 

length of it. 	In the embodiment of the figure there are a number of suction 

apertures 58 for the length of the suction channel 57, 57' and possibly also 

arranged on the rim of the wall of the suction channel 57, 57'. A wall part 59, such 

30 as dense netting, that allows air to pass through is also arranged in the container 

space 68, which wall part allows air through but prevents the passage of at least 

large-sized material particles into the suction channel 57, 57' from the suction 

apertures 58. The wall part 59 that allows air to pass through and the top wall 53 

of the container and one of the two side walls 66 or 67 form the longitudinal 

35 chamber space of the container, into which chamber space the suction channel 

57, 57' is arranged. When the suction side of the partial-vacuum generator 31 is 

connected to act via the first medium channel 34 and the connection 56 in the first 
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suction channel 57, the suction acts via the suction apertures 58 of the first suction 

channel, and through the wall 59 that allows air to pass, into the container space 

68 of the waste container/separating device and onwards via the inlet aperture 55 

into the conveying piping 100, 101A, 101B, 101C. The material to be fed into the 

5 container space 68 from the inlet aperture 55 is guided in the container space 68 

to the side where the suction is acting. In Fig. 2 the suction acts in the container 

space via the suction apertures 58 of the first suction channel 57. In this case the 

first valve 36 is open. The second valve 36' closes the medium connection from 

the suction side of the partial-vacuum generator to the second suction channel 57'. 

10 According to Fig. 2 the material units W being conducted into the container space, 

such as bags containing waste material, are guided in the container space from 

the conveying pipe from the direction of the inlet aperture 55 essentially to the first 

suction channel 57 side of the container space. According to one embodiment the 

container space starts to fill from the opposite end of the container space 68 with 

15 respect to the inlet aperture 55. 

Fig. 3 presents an operating mode, in which the suction acts in the container 

space 68 via the suction apertures 58 of the first suction channel 57 and of the 

second suction channel and onwards via the inlet aperture into the conveying pipe 

20 100. In this case the material being fed in from the inlet aperture 55 is guided to 

roughly the center in the container space when the effects of suction via the first 

and second suction channel essentially correspond to each other. 

Fig. 4 presents a situation in which the first valve means is closed and the second 

25 valve means 36' is open, i.e. the medium connection from the suction side of the 

partial-vacuum generator into the container space 68 is open via the suction 

apertures 58 of the second suction channel 57'. The material units W being 

conducted into the container, such as bags containing waste material, are guided 

in the container space from the conveying pipe from the direction of the inlet 

30 aperture 55 essentially to the second suction channel 57' side of the container 

space. 

35 

Material w, such as household waste or recyclable material packed into bags or 

sacks, is fed in from an inlet point 108 into the piping 101A, 101B, 101C, 100, 

where it is conveyed by the aid of suction/a pressure difference and/or transporting 

air flowing in the piping into the waste container/separating device 50 from the inlet 

aperture 55. 
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The material is separated from the transporting air, e.g. by the aid of collision and 

gravity, in such a way that heavier material W travels to the bottom part of the 

container. 	A suction 	channel 	57 	is arranged 	in the top 	part of the waste 

5 container/separating device 50, which suction channel is connected to the suction 

side of the partial-vacuum generator 31. The transporting air leaves the container 

part 68 of the waste container/separating device into the suction channel 57. The 

wall 59 allowing air to pass through prevents the passage of at least the larger 

material particles into the suction channel. The smaller particles are filtered in the 

10 filtering device 35 (Fig. 1). 

When 	the 	material 	collects 	from 	the 	inlet 	aperture 	55 	of 	the 	waste 

container/separating device 50 along with the transporting air, at least a part of the 

material w collides at first with the rear wall 51 	of the container and drops 

15 downwards in the container space 68. This occurs in situations according to Figs. 

2-4 in the initial stage of the filling of the container space 68 of the waste 

container/separating 	device. 	After the filling 	has 	progressed, 	the 	material W 

collides with the material that has already collected in the container earlier. 

20 Fig. 6 presents an operating mode in which a significant amount of material W has 

already collected in the container. When the waste container/separating device 50 

starts to fill, the suction effect increases in those areas that do not yet have any 

material W. According to Fig. 6, the lateral suction effect increases and at the 

same time material displaces at a sharper angle to the suction side. 

25 

One 	apparatus and waste 	container/separating 	device 50 according to an 

embodiment of the invention is presented in more detail in Figs. 7 — 11. In the 

solution 	according 	to 	the figures, 	the waste 	container/separating 	device 	50 

comprises a base 52, an end wall 51, a top wall 53, side walls 66, 67 and a 

30 second end wall 54. The walls 51, 52, 53, 54, 66, 67 bound the container space 

68. At least one impact-damping element 60 is arranged in the container space 68. 

The impact-damping element 60 is configured to reduce the force effect (impact) 

exerted on the material W arriving in the container space along the conveying pipe 

100 into the container space 68 from the inlet aperture 55 when the material W 

35 collides into the structures of the container or into the material that is in the 

container. In the embodiment of the figure the impact-damping element 60 extends 

from the top part of the container a distance towards the bottom part of the 
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container when the impact-damping element 60 is in a vertical position. In the 

embodiment of Figs. 7 - 11, the impact-damping element 60 is arranged at its top 

part 61 	on the upper wall 53 of the container with fixing means 61'. 	In the 

embodiment of Figs. 7 - 11, the impact-damping element 60 is arranged to a part 

5 of the height of the container space 68, in which case a free space is between the 

bottom part 62 of the impact-damping element 60 and the base 52 of the 

container. The impact-damping element 60 is arranged at the point of the inlet 

aperture 55 in the height direction of the container, and at a distance from it in the 

longitudinal direction of the container. 	In the embodiment of the figure, a gap 

10 remains between the side edges of the impact-damping element 60 and the side 

walls 66, 67 of the waste container/separating device. According to one preferred 

embodiment the impact-damping element is a bendable mat. In Fig. 7 the impact-

damping element 60 is mainly planar when hanging free, but it can also be another 

shape, e.g. concave, convex or wavy. According to one embodiment on the 

15 bottom part 62 of the impact-damping element is a weight, or it is of a heavier 

material at its bottom edge. This keeps the impact-damping element straight when 

it is in the rest position. The impact-damping element 60 can be e.g. rubber 

material, plastic material, textile, or wire mesh, or combinations of these. Other 

suitable materials can be considered, depending on the application site. 

20 

The impact-damping element 60 in the container space 68 turns or bends when 

emptying the container of material from the front, in which case emptying can be 

performed 	quickly 	and 	efficiently. 	Friction-reducing 	means, 	e.g. 	roller 	means 

according 	to 	the 	figure, 	which 	facilitate 	the 	moving 	of 	the 	waste 

25 container/separating device, can be arranged on the bottom part of the waste 

container/separating device 50. 

Material w, such as household waste or recyclable material packed into bags or 

sacks, is fed in from an inlet point 108, via a feeder channel 106 by opening the 

30 valve means 104, into the piping 101A, 101B, 101C, 100, where it is conveyed by 

the aid of suction/a pressure difference and/or transporting air flowing in the piping 

into the waste container/separating device 50 from the inlet aperture 55. The 

passage of the waste material in the waste container/separating device is limited 

by at least one impact-damping element 60, into which typically at least a part of 

35 the material W being conducted from the inlet aperture 55 collides and drops from 

the effect of gravity downwards in the container. At least one impact-damping 

element 	60 	is 	arranged 	in 	the 	container 	space 	68 	of 	the 	waste 
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container/separating device transversely with respect to the input direction of the 

material. In the embodiment of the figures the impact-limiting element is arranged 

in the opposite section of the container space 68 with respect to the inlet aperture 

55, in the embodiment of the figure fairly close to the end wall 51. The impact- 

5 limiting element 60 prevents or reduces the collision of material W arriving in the 

container space from the inlet aperture along with the transporting air into the end 

wall 51. Fig. 8 presents a situation according to one embodiment in which material, 

such as a waste bag has been able to hit the impact-damping element. The 

impact-damping element 60 bends and/or flexes and at the same time dampens 

10 the force effect exerted by the material colliding with impact-damping element. 

When 	the 	material 	collects 	from 	the 	inlet 	aperture 	55 	of 	the 	waste 

container/separating device 50 along with the transporting air, at least a part of the 

material w collides with the impact-damping element 60 and drops downwards in 

15 the container space 68. This is what happens in the situation according to Fig. 8 in 

the starting phase of the container space of the waste container/separating device. 

After the filling has progressed, the material collides with the material that has 

collected in the container earlier. 

20 The invention thus relates to a method for filling a waste container/separating 

device 50 of a pneumatic material conveying system, in which method material is 

conducted into a material container from a conveying pipe 100 via an inlet 

aperture 55 and in which method, for bringing about the suction/partial vacuum 

needed in conveying the material, the suction side of a partial-vacuum source 30 

25 is connected to act in the container space of the waste container/separating device 

50 and onwards into the conveying pipe 100. By changing the point at which the 

suction of the partial-vacuum source acts or the strength of its action in the 

container space 68 of the waste container/separating device 50, the input direction 

in the container space of the material W being conducted into the container space 

30 from the inlet aperture 55 is acted upon. 

According to one embodiment the point at which the suction acts is changed by 

changing and/or opening and/or closing the medium connections from the suction 

side of the partial-vacuum generator to the suction aperture 58. 

35 

According to one embodiment in the method at least two suction channels are 

arranged in the container space 68, a first suction channel 57 and a second 
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suction channel 57', in each of which suction channels is at least one suction 

aperture 58, in which case in the method the medium connection from the suction 

side of the partial-vacuum generator to the first and/or second suction channel 57, 

57' is opened and/or closed with the valve means 36, 36'. 

5 

According to one embodiment the container space 68 is filled with material in the 

manner desired by guiding the material W into the desired parts of the container 

space by acting upon the suction. 

10 According to one embodiment in the method the point at which the suction acts is 

changed between suction channels 57, 57' arranged in the top part of the 

container space. 

According to one embodiment the material W is waste material, more particularly 

15 household waste or recyclable material packed into bags or sacks. 

According to one embodiment the collision of the material W is damped in the 

container space 68 with at least one impact-damping element 60. 

20 The invention also relates to an apparatus for filling a waste container/separating 

device 50 of a pneumatic material conveying system, in which material container is 

an inlet aperture 55, to which the material conveying pipe 100 of the conveying 

system can be connected for conducting the material from the conveying pipe into 

the container part of the waste container/separating device, 	and means for 

25 connecting the suction side of a partial-vacuum source 30, for bringing about the 

suction/partial vacuum needed in conveying the material, to the container space 

68 of the waste container/separating device 50 and onwards into the conveying 

pipe 100. The apparatus comprises means 34, 34', 36, 36', 57, 57', 58 for 

changing the point at which the suction of the partial-vacuum source 30 acts or for 

30 changing the strength of its action in the container space 68 of the waste 

container/separating device 50 in such a way that the input direction in the 

container space 68 of the material W being conducted into the container space 

from the inlet aperture 55 is acted upon. 

35 According to one embodiment the means 34, 34', 36, 36', 57, 57', 58 for changing 

the point at which the suction of the partial-vacuum source 30 acts or for changing 

the strength of its action comprise at least two suction channels 57, 57', in which is 
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at least one suction aperture 58, and also valve means 36, 36' for connecting the 

suction channels to the suction side of the partial-vacuum source. 

According to one embodiment at least two suction channels, a first suction channel 

5 57 and a second suction channel 57' are arranged in the container space 68, in 

each of which suction channels is at least one suction aperture 58, in which case 

in the method the medium connection from the suction side of the partial-vacuum 

generator to the first and/or second suction channel 57, 57' is opened and/or 

closed with the valve means 36, 36'. 

10 

According to one embodiment the first suction channel 57 and the second suction 

channel 57' are arranged in the container space 68 on different sides of the inlet 

aperture 55 in the horizontal direction. 

15 According to one embodiment the suction channel 57, 57' extends in the container 

space 68 to at least a part of its length and/or width. 

According to one embodiment a number of suction apertures 58 are arranged in 

the suction channel 57, 57', distributed along the length of it. 

20 

According to one embodiment at least one impact-damping element 60 is 

arranged in the container space 68 of the waste container/separating device 50. 

According to one embodiment an impact-damping element 60 is arranged in the 

25 container space transversely with respect to the input direction of the material. 

According to one embodiment the impact-damping element 60 is arranged at its 

top part 61 on the upper wall 53 of the waste container/separating device or in the 

proximity of said upper wall. 

30 

According to one embodiment a weight is arranged or formed in the bottom part 62 

of the impact-damping element 60. 

According to one embodiment the impact-damping element 60 is arranged to be 

35 turnable or bendable at its top part 61 around the transverse axis. 
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According to one embodiment the impact-damping element 60 extends to a part of 

the height of the container space 68. 

According to one embodiment the impact-damping element 60 extends to a part of 

5 the width of the container space 68. 

According to one embodiment the impact-damping element 60 is arranged in the 

container space 68 at a distance from the inlet aperture 55, preferably close to the 

opposite wall of the container in the direction of movement of the material. 

10 

The invention also relates to a waste container/separating device 50 for pneumatic 

pipe transporting systems for material, which device comprises at least one inlet 

aperture 55 for connecting it to a material conveying pipe 100, and means for 

connecting the suction side of a partial-vacuum generator to the container. A first 

15 suction channel 57 and a second suction channel 57' are arranged in the container 

space 68 of the waste container/separating device, in each of which suction 

channels is at least one suction aperture 58, and means for connecting the suction 

side to the suction channels. 

20 According to one embodiment the first suction channel 57 and the second suction 

channel 57' are arranged in the container space 68 on different sides of the inlet 

aperture 55 in the horizontal direction. 

According to one embodiment the suction channel 57, 57' extends in the container 

25 space 68 to at least a part of its length and/or width. 

According to one embodiment a number of suction apertures 58 are arranged in 

the suction channel 57, 57', distributed along the length of it. 

30 According to one embodiment the waste container/separating device is container 

of the freight container type. 

According to one embodiment at least one impact-damping element 60 is 

arranged in the container space 68 of the waste container/separating device. 

35 

According to one embodiment the impact-damping element 60 is arranged in the 

container space 68 transversely with respect to the input direction of the material. 
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According to one embodiment the impact-damping element 60 is arranged at its 

top part 61 on the upper wall 53 of the waste container/separating device or in the 

proximity of said upper wall. 

5 

According to one embodiment a weight is arranged or formed in the bottom part 62 

of the impact-damping element 60. 

According to one embodiment the impact-damping element 60 extends to a part of 

10 the height of the container space 68. 

According to one embodiment the impact-damping element 60 extends to a part of 

the width of the container space 68. 

15 According to one embodiment the impact-damping element 60 is arranged to be 

turnable or bendable at its top part 61 around the transverse axis. 

According to one embodiment the impact-damping element 60 is arranged to turn 

or bend away from the front when the waste container/separating device 50 is 

20 emptied of material w. 

According to one embodiment the impact-damping element 60 is a mat or 

tarpaulin or corresponding. 

25 According to one embodiment the impact-damping element 60 is a mesh or 

corresponding. 

According to one embodiment the impact-damping element 60 comprises one or 

more of the following: rubber, plastic, textile, wire mesh or some other flexible 

30 material. 

Typically the material is waste material, such as waste material arranged in bags. 

A refuse chute can be configured to be a part of the pneumatic waste conveying 

system or it can be a separate part, in which waste material is conducted into a 

35 waste room, waste container or corresponding. 
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According 	to 	one 	embodiment 	the 	suction 	channel 	is 	a 	pipe, 	hose 	or 

corresponding. 

The waste container/separating device according to the invention is also suitable 

5 in connection with those types of pneumatic pipe transport systems for material in 

which the material is moved by means of a pressure difference. Such types are 

e.g. systems in which the conveying pipe is blown into, for conveying the material 

into the waste container/separating device. In this case the transporting air is 

arranged to be removed from the waste container/separating device e.g. via the 

10 connection 56. 

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 

15 description in conjunction with other characteristic features can if necessary be 

used separately to each other. 
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Claims 

1. Method for filling a waste container/separating device (50) of a pneumatic 

material conveying system, in which method material is conducted into a material 

5 container from a conveying pipe (100) via an inlet aperture (55) and in which 

method, for bringing about the suction/partial vacuum needed in conveying the 

material, the suction side of a partial-vacuum source (30) is connected to act in the 

container space of the waste container/separating device (50) and onwards into 

the conveying pipe (100), characterized in that by changing the point at 

10 which the suction of the partial-vacuum source acts or the strength of its action in 

the container space (68) of the waste container/separating device (50), the input 

direction in the container space of the material (W) being conducted into the 

container space from the inlet aperture (55) is acted upon. 

15 2. Method according to claim 1, characterized in that the point at which the 

suction acts is changed by changing and/or opening and/or closing the medium 

connections from the suction side of the partial-vacuum generator to the suction 

aperture (58). 

20 3. Method according to claim 1 or 2, characterized in that in the method at 

least two suction channels are arranged in the container space (68), a first suction 

channel (57) and a second suction channel (57'), 	in each of which suction 

channels is at least one suction aperture (58), in which case in the method the 

medium connection from the suction side of the partial-vacuum generator to the 

25 first and/or second suction channel (57, 57') is opened and/or closed with the 

valve means (36, 36'). 

4. Method according to any of claims 1 — 3, characterized in that the 

container space (68) is filled with material in the manner desired by guiding the 

30 material (W) into the desired parts of the container space by acting upon the 

suction. 

5. Method according to any of claims 1 — 4, characterized in that in the 

method the point at which the suction acts is changed between suction channels 

35 (57, 57') arranged in the top part of the container space. 
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6. Method according to any of claims 1 — 5, characterized in that the 

material (W) is waste material, more particularly household waste or recyclable 

material packed into bags or sacks. 

5 7. Method according to any of claims 1 — 6, characterized in that the 

collision of the material (W) is damped in the container space (68) with at least one 

impact-damping element (60). 

8. Apparatus for filling a waste container/separating device (50) of a pneumatic 

10 material conveying system, in which material container is an inlet aperture (55), to 

which the 	material 	conveying pipe (100) of the conveying system 	can 	be 

connected for conducting the material from the conveying pipe into the container 

part of the waste container/separating device, and means for connecting the 

suction side of a partial-vacuum source (30), for bringing about the suction/partial 

15 vacuum needed in conveying the material, to the container space (68) of the waste 

container/separating device (50) and onwards into the conveying pipe (100), c h a 

r a c t e r i zed in that the apparatus comprises means (34, 34', 36, 36', 57, 57', 

58) for changing the point at which the suction of the partial-vacuum source (30) 

acts or for changing the strength of its action in the container space (68) of the 

20 waste container/separating device (50) in such a way that the input direction in the 

container space (68) of the material (W) being conducted into the container space 

from the inlet aperture (55) is acted upon. 

25 

9. Apparatus according to claim 8, c h a r a c t e r i zed in that the means (34, 

34', 36, 36', 57, 57', 58) for changing the point at which the suction of the partial-

vacuum source (30) acts or for changing the strength of its action comprise at 

least two suction channels (57, 57'), in which is at least one suction aperture (58), 

and also valve means (36, 36') for connecting the suction channels to the suction 

side of the partial-vacuum source. 

30 

10. Apparatus according to claim 8 or 9, characterized in that at least two 

suction channels are arranged in the container space (68), a first suction channel 

(57) and a second suction channel (57'), in each of which suction channels is at 

least one suction aperture (58), 	in which case in the method the medium 

35 connection from the suction side of the partial-vacuum generator to the first and/or 

second suction channel (57, 57') is opened and/or closed with the valve means 

(36, 36') 
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11. Apparatus according to any of claims 8— 10, ch a r a cter i zed in that a 

first suction channel (57) and a second suction channel (57') are arranged in the 

container space (68) on different sides of the inlet aperture (55) in the horizontal 

5 direction. 

12. Apparatus according to any of claims 8 — 11, characterized in that the 

suction channel (57, 57') extends in the container space (68) to at least a part of 

its length and/or width. 

10 

13. Apparatus according to any of claims 8 — 12, ch a r a cter i zed in that a 

number of suction apertures (58) are arranged in the suction channel (57, 57'), 

distributed along the length of it. 

15 14. Apparatus according to any of claims 8 — 13, ch a r a cterized in that at 

least one impact-damping element (60) is arranged in the container space (68) of 

the waste container/separating device (50). 

15. Apparatus according to claim 14, c h a r a c t e r i zed in that an impact- 

20 damping element (60) is arranged in the container space transversely with respect 

to the input direction of the material. 

16. Apparatus according to claim 14 or 15, c h a r a c t e r i z e d in that the 

impact-damping element (60) is arranged at its top part (61) on the upper wall (53) 

25 of the waste container/separating device or in the proximity of said upper wall. 

17. Apparatus according to any of claims 14— 16, characterized in that a 

weight is arranged or formed in the bottom part (62) of the impact-damping 

element (60). 

30 

18. Apparatus according to any of claims 14 — 17, characterized in that the 

impact-damping element (60) is arranged to be turnable or bendable at its top part 

(61) around the transverse axis. 

35 19. Apparatus according to any of claims 14 — 18, c h a r a c t e r i z e d in that the 

impact-damping element (60) extends to a part of the height of the container 

space (68). 
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20. Apparatus according to any of claims 14 — 19, characterized in that the 

impact-damping element (60) extends to a part of the width of the container space 

(68). 

5 

21. Apparatus according to any of claims 14 — 20, characterized in that the 

impact-damping element (60) is arranged in the container space (68) at a distance 

from the inlet aperture (55), preferably close to the opposite wall of the container in 

the direction of movement of the material. 

10 

22. Waste 	container/separating 	device 	(50) for pneumatic 	pipe transporting 

systems for material, which device comprises at least one inlet aperture (55) for 

connecting it to a material conveying pipe (100), and means for connecting the 

suction side of a partial-vacuum generator to the container and/or for conducting 

15 transporting air out of the container space, c h a r a c t e r i zed in that a first 

suction channel (57) and a second suction channel (57') are arranged in the 

container space (68) of the waste container/separating device, in each of which 

suction channels is at least one suction aperture (58), and means for connecting 

the suction side to the suction channels. 

20 

23. Waste container/separating device according to claim 22, c h a r a c t e r i z e 

d in that the first suction channel (57) and the second suction channel (57') are 

arranged in the container space (68) on different sides of the inlet aperture (55) in 

the horizontal direction. 

25 

24. Waste container/separating device according to claim 22 or 23, c h a r a c t e r 

i zed in that the suction channel (57, 57') extends in the container space (68) to 

at least a part of its length and/or width. 

30 25. Waste container/separating device according to any of claims 22 — 24, c h a r 

a c t e r i zed in that a number of suction apertures (58) are arranged in the 

suction channel (57, 57'), distributed along the length of it. 

26. Waste container/separating device according to any of claims 22 — 25, c h a r 

35 a c t e r i z e d in that the waste container/separating device is container of the 

freight container type. 
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27. Waste container/separating device according to any of claims 22 — 26, char 

a c t e r i z e d in that at least one impact-damping element (60) is arranged in the 

container space (68) of the waste container/separating device. 

5 28. Waste container/separating device according to claim 27, characterize 

d in that the impact-damping element (60) is arranged in the container space (68) 

transversely with respect to the input direction of the material. 

29. Waste container/separating device according to claim 27 or 28, character 

10 i z e d in that the impact-damping element (60) is arranged at its top part (61) on 

the upper wall (53) of the waste container/separating device or in the proximity of 

said upper wall. 

30. Waste container/separating device according to any of claims 27 — 29, char 

15 a c t e r i zed in that a weight is arranged or formed in the bottom part (62) of the 

impact-damping element (60). 

31. Waste container/separating device according to any of claims 27 — 30, char 

a c t e r i zed in that the impact-damping element (60) extends to a part of the 

20 height of the container space (68). 

32. Waste container/separating device according to any of claims 27 — 31, char 

a c t e r i zed in that the impact-damping element (60) extends to a part of the 

width of the container space (68). 

25 

33. Waste container/separating device according to any of claims 27 — 32, char 

a c t e r i z e d in that the impact-damping element (60) is arranged to be turnable 

or bendable at its top part (61) around the transverse axis. 

30 34. Waste container/separating device according to any of claims 27 — 33, char 

a c t e r i z e d in that the impact-damping element (60) is arranged to turn or bend 

away from the front when the waste container/separating device (50) is emptied of 

material (w). 

35 35. Waste container/separating device according to any of claims 27 — 34, char 

a c t e r i zed in that the impact-damping element (60) is a mat or tarpaulin or 

corresponding. 
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36. Waste container/separating device according to any of claims 27 — 35, c h a r 

a c t e r i z e d 	in 	that the 	impact-damping 

corresponding. 

element (60) is a mesh or 

37. Waste container/separating device according to any of claims 27 — 36, c h a r 

a c t e r i z e d in that the impact-damping element (60) comprises one or more of 

the following: rubber, plastic, textile, wire mesh or some other flexible material. 


