A vacuum oper at ed waste coll ection container and a use of the container
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in discharging waste that has been temporarily collected in the storage space. With such screw

tanks it has been possible to increase the temporary storage volume even further.

20 The presently used screw tanks are mostly configured such that the conveyor screw is
supported in a rear wall of the tank and is extended just short of a transition area between the
actual tank storage space and a generally outwardly tapering outlet section. The outlet section
has a discharge opening that is positioned and opens generally in line with the conveyor screw
extension and that communicates with a system transport piping. Such tank configurations may

25 under certain conditions be sensitive to disturbances in the waste discharge, possibly leading to
waste blockage in the outlet section or in the discharge opening. In some cases distribution and
redistribution of the deposited waste inside the tank is used as a means for enabling optimal use
of the storage capacity of the tank. With the present tank configuration, such distribution
sequences will in some applications tend to require the use of a blocking means to avoid the

30 distribution or redistribution of waste into the tapered outlet section and consequently the risk

of waste blockage therein

The generally described tank configuration furthermore requires that service spaces are present

both outside the rear tank wall and around the outlet section and the discharge valve. These service



sequences wWill in some applications tend to require the use of a bl ocking
nmeans to avoid the distribution or redistribution of waste into the tapered
out | et sewOi20rv/@nif4consequent|y the r%sk of wast e bl ockage/SER@p®I2The
general |y described tank configuratiof furthernore requires that service

spaces are present both outside the rear tank wall d ound t he outl et
sect i GPRCEH Ik e Pienar B APsTeRoutqlecionguAks i 8k 4 T FRBGS BRI of

the tapehgd ﬂﬁvfn'lglh haﬁpm%&&ls& 8 €4 EhrlaB ik eld 148 BRGAvAHRACE consuni ng

structure that i n underground applications requireS a conparatively |arge
excavation. Accordingly, there is a general need for solutions enabling

optimal scre ank operation,.as .l as screw.tank design. SUVMARY [t is a
goner DYecTRIED: HETE s Aot gt Tor  BHoRE oDt D B e eTCE Ao s al e
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container design contributing also to a reduction of the space requirement as well as the costs of

the container.

In accordance with other aspects of the invention it is an object of the invention to integrate a
20 waste storage container of the invention in a stationary or a mobile vacuum operated waste

collection system, respectively.
These and other objects are met by the invention as defined by the accompanying patent claims.

25 The invention relates to tanks or containers that are used for temporarily storing deposited waste
in vacuum operated waste collection systems. Specifically, it relates to such tanks or containers
that are provided with a spiral conveyor for assisting the vacuum discharge of the stored waste
from the container to a system transport piping. To achieve disturbance-free waste discharge
from the container, a basic idea of the invention is to provide a container wherein the spiral con-

30 veyor has a screw flight that extends through the waste outlet section. This enables the retrieval
of waste having caused or tending to cause blockage, by reverse operation of the conveyor. By
providing an outlet section comprising a waste discharge opening that opens in a direction
considerably angled relative to a centre axis of the spiral conveyor the need for separate blocking

means will also be eliminated. In this way, the spiral conveyor may be operated effectively to
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coI | ection and nanagenent systens to which the container according to the
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20 Advantages offered by the present invention, in addition to those described above, will be readily

appreciated when reading the below detailed description of embodiments of the invention.
BRIEF DESCRIPTION OF THE DRAWINGS
The invention, together with further objects and advantages thereof, will be best understood by

25 reference to the following description taken together with the accompanying drawings, in which:

Fig.1 is a schematical illustration of vacuum operated waste collection and management

systems to which the container according to the invention may be applied;

30 Fig.2 isaside view of a first embodiment of a storage container of the invention;

Fig.3 is alongitudinal section along line A-A, through the container of Fig. 2;

Fig. 4 is an end view of the storage container of Fig. 2;



Fig. 3 is a longitudinal section along line A-A through the container of
Fig. 2, Fig. 4 is an end view of the storage container of Fig. 2;Fig. 5is
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Figs. 2-4; Fig. 6 is a top perspectivé vi ew of the storage container of
Fig. 2, Fig. 7 is a side view of a second enbodi nent of a storage contai ner
of the invention; Fig. 8 is a cross section through the container of Fig.
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centtal waste collection termnal 3 or of the nobile type where deposited
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figures. A first exemplifying embodiment of the invention is illustrated in Figs. 2-6, and relates

20 to an application of the inventive solution to a storage container intended specifically for use in
a stationary type vacuum operated waste collection system. It shall be emphasized, though, that
the illustrations are for the purpose of describing preferred embodiments of the invention and

are not intended to limit the invention to the details thereof.

25 One type of present day container for the storage of waste in vacuum operated waste collection
systems employs a spiral conveyor for assisting container discharge. As was described briefly in
the introduction and is illustrated schematically in Fig. 1 such a prior container configuration 8 may
typically be received either in a building above ground or in a bunker-like underground chamber
7. The container is integrated in a vacuum operated waste collection and management system 1

30 that has transport piping 2 wherein waste is conveyed from the container 8. The system 1 may
either be of the stationary type where deposited waste is conveyed to a central waste collection
terminal 3 or of the mobile type where deposited waste is conveyed to a docking point 4 to which
a waste truck is connectable. In this container configuration one or several waste inlets 10 are

provided in the upper part of the container 8 for receiving deposited waste and introducing it into
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Presenfy8 section 21 and of the blockage means 6 also adds quite significantly to the production

costs, as does the service space requirement at both ends of the container 8, for access to the
20 conveyor drive motor 27 as well as to the discharge area with its discharge valve 13 and/or
control equipment. Not only does this make the overall container dimensions larger, but it also
adds to the costs for providing the suitable, comparatively large space required for the container
of an indoor application in ground or basement level. The same applies to underground appli-
cations where a comparatively large excavation and a corresponding container accommodating

25 chamber structure are required.

To overcome the above described disadvantages and problems associated with both the discharge
process and the production of the known container and its installation, the present invention
suggests a new approach to such container configuration. In accordance with the solution presented
30 by the invention advantageous improvements are achieved in terms of a practically disturbance-
free discharge and a reduced fabrication and installation cost. Basically, all of the advantageous
effects of the invention are achieved by the unique extension of the spiral conveyor into and
through the container outlet section and by the likewise unique positioning of the discharge such

that it opens in a direction at a considerable angle to the conveyor extension.
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this embodiment the container 108 has a generally elongated basic shape in its extension between

20 rear and front end walls 116 and 117, respectively. These end walls 116, 117 together with side

walls 114 and 115 and top and bottom walls 118 and 119, respectively, enclose a container
storage space or volume 109 (Fig. 5). The side walls 114, 115 are profiled to give the storage
space 109 a generally downwardly tapering shape, forming a lower trough-shaped section 109A
(see especially Figs. 2-4) wherein the spiral conveyor 111 is accommodated. To the top wall 118
25 of the container 108 are connected a number of, here three, waste deposit inlets 110A-C that are
only illustrated by their lowermost container connection in the drawing figures. Through the
waste inlets 110A-C, which may either be a waste chute (indicated in Fig. 1) in a multi-story
building or a free-standing waste deposit inlet (likewise indicated in Fig. 1), waste W (Fig. 5) is
deposited in the storage container 108 through a corresponding waste deposit opening 118A-C
30 (see Fig. 6) in the container top wall 118.

A waste outlet section 120 is in this embodiment part of the actual storage container 108 and is
present adjacent to the container front end wall 117 and mainly in the lower trough-shaped

section 109A. This outlet section 120 comprises a waste discharge opening 121 from which



(see especially Figs. 2-4) wherein the spiral conveyor 111 is accommodat ed.
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may be 'said to open or to be directed in a horizontal Second direction D2
bei'ng djemetemDIyA¢cadisg tr thalinveptiemhéefcpmesyor 111, and specifically its active screw flight
20 111A, extend at least substantially through the entire waste outlet section 120. In the specific
illustrated embodiment the spiral conveyor 111 and its drive motor 127 are supported in the front
end wall 117 of the container 108 that is provided closest to the outlet section 120, such that the
conveyor 111 and its screw flight 111A extend fully through the entire waste outlet section 120
and completely past the waste discharge opening 121. The other free end of the conveyor 111
25 ends just short of the container 108 rear wall 116. As is indicated very schematically in Fig. 2 the
conveyor drive motor 127 may, especially in underground applications, be received in a service

space 130 at said forward container end wall area 117.

An air inlet opening 122 is provided at an opposite position to the discharge opening 121, meaning
30 that it is positioned in a transition area between the bottom wall 119 and the opposite container side
wall 114. Naturally, the discharge opening 121 and the air inlet 122 could switch sides. In fact, this
illustrated air inlet 122 is only one example of several optional single or combined air inlet
positions, such as in the front end wall 117 or as a combination with a waste diverter 125 provided

in the container 108, at a position generally above the spiral conveyor 111 and below the at least



direction DI. According to the invention the conveyor 111, and specifically
iIts active screw flight HA extend at | east substantially through the
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spiral conveyor 111 and that” serves to conduct air froma particular
| ocat iconveyed 111 to mix waste W and introduced air and to thereby obtain an air and waste

ot

20 discharge from the container 108. This introduction of transport air does in combination with the
applied vacuum pressure pull waste out from the container 108. This process may preferably be
supervised in the manner disclosed in our earlier International Patent Application WO

2006/135296 Al.

25 A specific and unique effect of the container configuration of the invention is the above briefly
discussed blockage preventing as well as blockage loosening action of the conveyor 111. This
effect is obtained primarily by the extension of the conveyor 111 through the outlet section 120 and
past the discharge opening 121 that is directed at a considerable angle, in the illustrated embodi-
ment generally transversely, thereto. In particular, blockage tendencies may be effectively avoided

30 by operating the conveyor 111 in opposite directions to redistribute waste W and allow its secure
discharge from the container/discharge opening.

In variations of the described embodiment of Figs. 2-6, details of the container configuration may
be altered to suit specific applications and such variations are likewise covered by the invention.

Some exemplifying examples of such variations will now be given. The waste discharge opening



into the air inlet opening 122. In operation, the spiral conveyor 111
serves on the one hand to advance the coll ected waste Wtowards and into
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continuation of the actual storage container space or chamber 209 (Fig. 10), or specifically of the

e

20 trough-shaped section 209A (Fig. 9) thereof that accommodates the spiral conveyor 211. The
spiral conveyor 211 is again supported in the front end wall 217 of the container 208, or here
actually of the outlet section 220 or of the trough-shaped section 209A accommodating the spiral
conveyor 211 and its screw flight 211A close to the bottom wall 219. The outlet section 220 along
with the drive motor 227, the pipe section means 223 for connection to the waste discharge

25 opening 221 and to a system transport piping 202, the air inlet 222 and its connecting means 224
and, in the applicable case the discharge valve 213, are in this embodiment that is intended for an
underground application, all received in and enclosed by a service space 230 having an access

opening 228 and bushings 229 for electric or other cables.

30 The waste diverter 225 is here provided in the actual container space 209, likewise generally above
the spiral conveyor 211 and below the single waste deposit inlet 210 in the upper wall 218, but in
this case slightly upstream of the waste outlet section 220. The air inlet 222 is provided at and
enters the outlet section 220 at a side wall 214 thereof (or at a transition between the side wall and a



central shaft and being supported at both ends. A slightly nodified second
enbodi nent of the container 208 of the invention is illustrated in Figs.
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mentioned variations of the illustrated containers, nmay be enpl oyed w t hout
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section conprises a waste di scharge opening (121; el ng directed
general | y tr arsatrensial(11X 2aPpofthefwiradbdyvegor.an angl e of between 45 and 90
relative to a centre axis (112; 212) of the spiral conveyor. 2. A contai ner
(108; 208) according to claim1, characterized in that the spiral conveyor

2. A container (108; 208) according to claim 1, characterized in that the spiral conveyor
(111; 211) extends at least substantially through the entire waste outlet section (120; 220).
20
3. A container (108; 208) according to claims 1 or 2, characterized in that the waste outlet
section (120; 220) waste discharge opening (121; 221) has means (123; 223) that are likewise
extended generally transversal to and preferably at an angle of between 45 and 90° relative to
the centre axis (112; 212) of the spiral conveyor (111; 211) and that serve to connect said waste
25 discharge opening to a system transport piping (102; 202), either directly or through a
discharge valve (113; 213).

4. A container (108; 208) according to any of claims 1 - 3, characterized in that the spiral
conveyor (111; 211) with its screw flight (111A; 211A) extends in a generally horizontal first
30 direction (D1) through the waste outlet section (120; 220), approximately at a level with the
waste discharge opening (121; 221) that is formed at least partly in one of two side wall areas
(114, 115; 214, 215) of the container and is directed in a generally horizontal second direction

(D2) being generally transversal to the first direction.
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discharge opening (221).

20 9. A container (108; 208) according to any of claims 1-8, characterized by a waste diverter
(125; 225) provided in the container, at a position generally above the spiral conveyor (111; 211)
and below the at least one waste deposit inlet (110A, 110B, 110C; 210) and at or slightly upstream
of the waste outlet section (120; 220).

25 10." A container (108; 208) according to any of claims 3-9, characterized in that the spiral
conveyor (111; 211) extends close to a bottom wall area (119; 219) of the container and passes
through an imaginary extension (IE) of the system transport piping (102; 202) through a bottom
area of the waste outlet section (120; 220).

30 11. A container (108; 208) according to any of claims 1-10, characterized in that the spiral
conveyor (111; 211) extends completely past the outlet section (120; 220), is supported in a forward
end wall area (117; 217) of the container that is provided closest to the outlet section (120; 220) and
is operated by a conveyor drive motor (127; 227) that is received in a service space (130; 230) at

said forward end wall area.
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