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(57) Abstract: In a method of stowing waste (W) deposited into a vacuum operated waste collection system (101), wherein de-
posited waste is introduced through a waste infeed opening (105) in an infeed area (103) of a waste storage tank (102), is stored in a
waste collection volume (104) of the tank, is emptied from the tank by vacuum applied to a lower discharge area (109) of the waste
collection volume of the tank, assisted by the operation of an emptying screw (108) in a bottom area (106) of the waste collection
volume during an emptying phase, and is periodically distributed in distribution sequences (DS) performed during periods outside
said emptying phase; the bottom screw (108) is periodically activated at least in a direction for feeding waste in the waste collection
volume (104) towards the discharge area (109; 209; 309) during the distribution sequences (DS) and packing and compression of
waste in the discharge area during said distribution sequences is prevented by at least partly blocking a transition area between the
a collection volume of the tank (102) and the discharge area during optional distribution sequences.
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TITLE: WASTE STORAGE

TECHNICAL FIELD
The present invention relates to waste collection and specifically concerns waste storage
arrangements used for the temporary storage of waste collected at waste deposit points of

waste collection systems of the vacuum operated type.

BACKGROUND

Today, vacuum operated waste collection systems are frequently used for collecting mainly
domestic or office waste in residential or business areas, but also for collecting hospital waste,
waste from care centers for elderly people etc. In such systems, deposited waste is transported
in a pipe system by air flow. In particular, the deposited waste is sucked from separate, spaced
deposit or collection points and either to a central collection station - in what is normally
referred to as a stationary system - or to a vacuum truck - in what is referred to as a mobile
system. In line with a continuing demand for increased waste volumes to be managed in such
systems, it has been common for several years to increase the temporary storage capacity at the
deposit points by providing waste storage tanks or containers. With the use of such waste
storage tanks the manageable waste volumes may be increased without shortening the emptying
intervals for the individual deposit points, or, in the relevant case, including an increased

number of deposit points in a system.

One general problem related to storage tanks of the traditional type having an inlet opening for
deposited waste near one end of the storage tank, spaced from the tank outlet end, is that normally
only a fraction of the total tank capacity can be used. This is especially so for indoor storage tanks,
such as tanks positioned in a basement, a parking garage or at any other indoor location, where
such a single inlet opening is directly connected to a single waste chute. The circumstances are
normally such that it is simply not possible or is not cost effective to make room for more than

one inlet into the tank.

For outdoor applications, above or below ground, several separated waste inlets leading to the
tank have been provided, thereby improving the possible degree of filling without endangering

effective emptying of the tank. However, such multiple waste inlets are often not desirable,
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either for purely esthetical reasons, for cost reasons or due to spatial limitations for the site of

the tank or for an entire area.

Furthermore, all storage tanks of such vacuum systems have a practical maximum volume,

length and/or height, above which effective and complete emptying can no longer be secured.

In SE437504 B is disclosed a waste storage compartment formed directly below a waste chute
of a building and communicating with a waste suction system. Said publication is mainly
directed to solving problems of the suction system that are related to the varying distance of
different storage compartments from a suction terminal. The disclosed storage compartment is
provided with a storage emptying feed screw that may be driven att different speeds depending
upon the position of the compartment in the suction system. It is also disclosed that the feed
screw may be reversed to move waste back from an outlet opening of the compartment. Such
reversing of the screw may be sufficient to even out the stored waste in the disclosed environ-
ment where the storage compartment has only slightly larger dimensions than the outlet from
the chute. However, the reversing function is not provided for, and would certainly not allow

for, any substantial expansion of the storage compartment.

The technique of said SE437504 B, and even further of the recently developed waste storage
tank that includes a screw in the bottom area of the tank, has to a considerable extent
improved the emptying conditions of the tank. The screw is operated during emptying and
allows secure waste discharge without blocking tendency even from larger sized tanks, by
advancing deposited waste towards an outlet during the actual emptying phase, so that it can
be sucked away by the vacuum air flow applied thereto. This developed screw tank has to
some degree further contributed to increasing the practical tank size. However, it is only
concerned with the rapid and secure emptying and does not solve any problems related to the

attainable degree of filling or to the required number of inlets to tanks.

In a related technical field that does not utilize the waste suction technique, document
JP550800603 A discloses a temporary waste storage tank that is intended for a waste truck.
This waste storage tank is provided with a storage chamber accommodating a main feed

screw for feeding waste directly to a compactor or similar equipment on board the truck and
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also with a waste hopper into which waste is supplied manually and from which waste is fed
to the storage chamber through a separate feed screw. In this known arrangement the purpose
is not to expand the storage capacity but quite to the contrary to minimize the storage tank to
fit the confined space available on the truck, primarily by providing the feed screws in sharply

inclined positions.

SUMMARY

It is a general object of the present invention to suggest improvements that enable an increase

of the useful storage capacity of a waste storage tank.

In particular, an object of the present invention is to provide a method for enhancing the degree

of filling for a waste storage tank of a vacuum waste collection system.

In particular it is a further object of the invention to suggest an improved waste collection and
storage tank for a vacuum waste collection system, providing effective stowing of waste deposited

therein to enhance the effective use of the tank storage capacity.

These and other objects are met by the invention as defined by the accompanying patent claims.

The invention generally relates to waste collection systems of the kind wherein deposited waste is
stored in a waste storage volume of a waste storage tank having one single inlet opening and a
bottom emptying screw, and is intermittently transported by partial vacuum from a tank discharge
area to a vacuum truck or to a central collection station. Briefly, to achieve the above stated
objects, the invention provides methods and storage tanks for efficiently stowing the deposited
waste with a high degree of filling in the tank by periodically distributing the introduced waste in
the tank during periods outside a tank emptying phase and simultaneously preventing packing

and compression of introduced waste in the discharge area during such waste distribution.

In one aspect of the invention a considerable improvement of the ratio of waste volume to tank
volume is achieved by using the conventional emptying screw as a distribution and stowing screw

to move waste within the waste storage volume in the time span between tank emptying cycles
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and by providing a waste blocking member at or immediately upstream of the tank discharge area,

said blocking member being activated during stowing operation of the emptying screw.

In one embodiment of this aspect of the invention the fill level of the tank is enhanced even
further by combining the stowing operation of the bottom emptying screw with the use of a
waste transit space below the single insert opening, but spaced upwardly from the bottom

screw, and a feed screw accommodated in the transit space.

In another aspect of the invention a considerable improvement of the ratio of waste volume to
tank volume is achieved by arranging at least one transit space accommodating an additional
feed screw below the inlet opening but at a substantial distance above the emptying screw and by

intermittently activating the feed screw to feed pre-stored waste in the transit space into the tank.

In one embodiment of this aspect of the invention the fill level of the tank is enhanced even
further by combining the pre-storage of the deposited waste in the transit space with the use of
the conventional emptying bottom screw for performing a redistributing stowing operation of

the waste in the tank storage volume during the time between successive tank emptying phases.

Preferred further developments of the basic inventive idea as well as embodiments thereof are

specified in the dependent subclaims.

Advantages offered by the present invention, in addition to those described above, will be readily

appreciated upon 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

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

Fig. 1 is a schematical and partly sectioned illustration of examples of prior art temporary

waste storage tank units;

Fig. 2 is a schematical and partly sectioned illustration of a basic embodiment of a waste

collection tank installation according to a first aspect of the invention;
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Fig. 3

Fig. 4

Fig. 5A

Fig. 5B

Fig. 6

Fig. 7

Fig. 8

Fig. 9

Fig. 10

Fig. 11

Fig. 12

Fig. 13

5

is a schematical diagram of a stowing operation control system for the bottom screw

of the tank installation of Fig. 2;

is a schematic flow diagram of a method of stowing waste in the tank of Fig. 2;

is a partial perspective view of the discharge area end with blocking device, of the

tank of Fig. 2;

is a end view of the discharge area end with blocking device, of the tank of Fig. 2;

is a schematical and partly sectioned illustration of a basic embodiment of a waste

collection tank installation according to a second aspect of the invention;

is a partial top view of an infeed area of the tank of Fig. 6;

is a partial end view of a transit space in the tank of Fig. 6, with a forward part of

the tank removed,;

is a perspective view from above of the tank infeed area and transit space of Fig. 6,

likewise with a forward part of the tank removed;

is a schematical view from above of the infeed area of the tank of Fig. 6, indicating

the relative horizontal dimensions of the inlet opening and the transit space;

is a schematical diagram of a control system for the transit space feed screw of the

tank installation of Fig. 6;

is a schematic flow diagram of a method of stowing waste in the tank of Fig. 6;

is a schematical and partly sectioned illustration of an alternative embodiment of a

waste collection tank installation according to the second aspect of the invention;
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Fig. 14A is a schematical side view of a further embodiment of the waste tank of the second

aspect, with a side wall of the tank removed; and

Fig. 14B is a schematical top view of the embodiment of the waste tank according to Fig.

14A, with a top wall of the tank removed.

DETAILED DESCRIPTION

The invention will now be explained with reference to exemplifying embodiments thereof that
are illustrated in the accompanying drawing figures 2-14. The illustrated exemplifying
embodiments relate to the application of the inventive solution to a waste storage tank of a
general configuration that may be employed in a current stationary or mobile type vacuum
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 or to the application thereof to any specific type of system.

Fig. 1 illustrates variants of a partially and very schematically outlined conventional vacuum
waste storage tank or container 2 serving as a waste collection point of a waste collection system
1. The system may be of the mobile type where waste is sucked from the tank 2 into a mobile
vacuum truck (not shown) through a transfer pipe 20A or to a central collection station (likewise
not shown) through an underground transport pipe system 20B. In such systems, waste W is
deposited through opening waste inlets 10A provided in one or several waste chutes 10 communi-
cating with an upper part of the tank 2. The deposited waste W enters the tank 2 through an inlet
or infeed opening 5 and is collected and stored in an internal storage volume 4 of the storage tank
2 until it is emptied from a discharge area 9 thereof using the vacuum truck or the system vacuum
from the station. In systems comprising several such waste collection points the stored waste is

normally emptied from the respective tanks through a controlled waste discharge valve 7.

In order to secure effective and trouble-free emptying the temporary waste storage tank 2
includes a waste agitating and/or feeding means 8 that is positioned close to a bottom area 6
thereof that rests on a base B, such as a basement floor or a bottom wall of a plastic or
concrete cistern. The agitator 8 is supported for rotation in a rear tank wall 2A that also

supports an agitator drive motor 8A.
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In such a conventional tank 2, the dimensions of the tank largely affect the possible degree of
filling of the tank with introduced waste W. As is indicated with full lines in Fig. 1, the use of
only one waste chute 10 to introduce deposited waste into the tank tends to cause a pile up of
waste W in the vicinity of the tank rear wall 2A. This in turn means that a very large part of
the tank volume 4 may not be used for the storage of waste. In a typical prior tank con-
figuration of reasonable size and having a single inlet opening 5, the attainable degree of
filling is only about 40%, which is far from acceptable, not least from a cost efficiency
viewpoint. The only practical solution to this problem has, for single insert opening tanks, so

far been to provide smaller sized storage tanks requiring frequent emptying.

However, larger tanks are frequently desired in order to meet increasing waste deposit volumes.
The use of larger volume tanks requires the use of several waste chutes 10 that are spaced from
each other along the length of the tank 2. This means that the introduced waste is piled up in
several piles along the length of the tank 2, as is illustrated in dash-dot lines in Fig. 1. In the latter
example, using multiple insertion chutes 10, a degree of filling of up to approximately 75% may
at best be obtained. This option of providing multiple waste chutes is many times unavailable for

lack of necessary space or for aesthetical reasons, as was briefly discussed in the introduction,

To overcome the above described disadvantages and problems with the known waste storage
tanks, the present invention suggests a novel approach for a storage tank as well as for its
method of operation and aims at achieving degrees of filling for a single inlet opening tank of
at least 75%. This is basically achieved by means of the solution according to the present
invention, which briefly involves performing periodical distribution sequences DS in the time
span between successive tank emptying phases to accomplish improved stowing of the waste in
the tank, and by simultaneously preventing packing and compression of waste during said distri-
bution sequences DS. With such an approach it will be possible to increase the degree of filling
for a single inlet tank up to between 75% and theoretically 100%, thereby making the storage

tank extremely cost efficient in comparison with prior art.

A basic embodiment of the invention will now be described with reference to the illustrations in
Figs. 2-4 and 5A-5B. In this embodiment the distribution sequences DS are performed in a

waste collection system 101 that generally resembles that of Fig. 1, especially with regard to the
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overall configuration of the waste storage tank 102 having a bottom agitating screw 108 that is
rotated by a drive motor 108A supported in a tank wall 102A and extended close to a tank
bottom 106. Waste W that is deposited through inlets 110A of a waste chute 110 is introduced
into the tank 102 collection volume 104 through an inlet opening that is positioned at an infeed
area 103 close to the tank end wall 102A. The collected waste W is then emptied from a tank
discharge area 109 by vacuum applied through a transport pipe 120A and 120B, respectively,
and possibly through a discharge valve 107. As described so far, the tank 102 is very similar to
that of Fig. 1.

As described above the bottom screw 108 is conventionally operated solely during emptying of
the tank, in order to speed up and generally secure a problem free discharge. In accordance with
this basic embodiment of the invention the bottom screw 108 is additionally, periodically operated
for performing a distribution and thereby improved stowing of the waste W collected in the tank
collection volume 104. This distribution is performed periodically in distribution sequences DS
during periods outside said emptying phases and is basically performed by rotating the bottom
screw 108 in a direction for feeding waste W in the waste collection volume 104 in a direction
towards the discharge area 109. However, the invention likewise covers additional intermittent
operation of the bottom screw 108 in the opposite direction, for feeding waste W towards the tank
end wall 102A, during at least some of the distribution sequences DS outside said emptying
phase. The operation of the bottom screw 108 in the latter direction may normally only be

performed with a few full turns, in order to avoid locking of the screw against the end wall 102A.

To provide secure stowing without creating blockage, the tank 102 is furthermore provided with a
blocking device 130 for preventing packing and compression of introduced and collected waste
W in the discharge area 109 during said distribution sequences DS. The blocking device (see
especially Figs. 5A-B) is here schematically illustrated as a blocking beam or bar 131 that is
provided close to a transition area between the tank collection volume 104 and the normally
conical discharge area 109. The blocking beam 131 is here operated by a pneumatic cylinder
132 and is specifically extendable to at least partly block said transition area between the
collection volume 104 of the tank 102 and the discharge area 109, in order to prevent waste
from entering the discharge area 109 during all or optional distribution sequences. It will be

appreciated that when not activated the blocking beam will be retracted by the cylinder 132.
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The activation or starting of the distribution sequences DS may be implemented in different ways,
such as by means of a level sensor (normally an analogous sensor) 116 provided in the infeed area
103 closely below the infeed or inlet opening 105. In other words, in this case, a distribution
sequence DS is initiated in response to an input from such a level sensor 116, indicating that waste
W has piled up to such a level that it may cause blockage of the infeed opening 105. In such a
case, and with reference to Figs 3 and 4, an output signal from the level sensor 116 is fed to a
control box 140, normally the control box for controlling the different tank operations, including
the emptying sequences. This control box 140 normally contains a bottom screw motor control
means 119 that controls the transfer of a motor power supply to the bottom screw motor 108A for
the activation thereof in the requested direction. It will now be appreciated that the sensor signal is
input to the motor control means 119 to start the motor 108A for the distribution sequence DS. In
a further development, further level sensors (not illustrated) may be provided at other locations in

the tank 102 to give an indication of the fill level in other areas of the tank volume 104.

Alternatively or additionally, starting of the distribution sequences DS may be initiated based on
input from sensors 117A and/or 117B provided to detect opening of waste deposit inlets 110A or
to detect actual waste items falling through the inlet chute 110. As will be seen in Fig. 3, this
sensor input is fed to a counter 118 that signals the motor control means 119 when a preset

number of input signals have been registered.

In a further alternative, the distribution sequences DS may be controlled based on the elapsed
time since a previous distribution sequence DS and specifically, the activation of said distri-
bution sequences may be controlled by a DS-timer 115 that after a selected and preset time sends

an activation signal to the motor control means 119.

Deactivation of the distribution sequence DS may similarly be initiated based on a freeing
signal from a further, not illustrated, lower level sensor or based on a fixed, predetermined
sequence time and will naturally be initiated when an emptying sequence is due. The control of
the operation of the blocking device 130 is not specifically illustrated in Fig. 3, but is normally
controlled in direct response to the activation and deactivation of a distribution sequence DS, as
indicated in Fig. 4, so that the blocking device 130 is in blocking position shortly prior to or at

the start of a distribution sequence DS.
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In Fig 4 is illustrated the general procedure of a distribution sequence DS. After a performed
emptying sequence there is continuous build-up of waste in the tank through successive deposits
in what is denoted step S1. In step S2 there is an activation of a distribution sequence DS
through a level sensor output, a preset counter output or alternatively a preset timer output. This
causes activation of the bottom screw 108 distribution or stowing sequence in step S3 and
simultaneous activation of the blocking device 130. Finally, in step 4, the distribution sequence
DS is stopped, stopping the bottom screw 108 and deactivating the blocking device 130. Then,
after an optional number “N” of stowing or distribution sequences DS, the tank 102 will be ready
for emptying again. As was mentioned before, the described inventive distribution operation of
the tank of the invention, having only one inlet opening, will lead to a continuous increase of the
attainable degree of filling, and tests have shown that with the now described embodiment a

degree of filling of at least 70-75% will be obtained.

Another basic embodiment of the invention will now be described with specific reference to the
schematic illustrations in Figs. 6-12. In this basic second embodiment the distribution sequences
DS are likewise performed in a waste collection system 201 that generally resembles that of Fig.
1, as well as Fig. 2, especially with regard to the overall configuration of the waste storage tank
202. The parts and components being common to the tanks of Figs 2 and 6 will therefore not be
specifically described again. Such common parts have been denoted using the same basic
reference numerals, but are in Fig. 6 numbered in a 200-series as compared to the corresponding

parts of Fig. 2 that are numbered in a 100-series.

In the second basic embodiment illustrated in Fig. 6, the bottom screw 208 is used as a con-
ventional emptying screw and the distribution and thereby improved stowing of waste collected
in the tank 202 collection volume 204, is initiated generally at an upper area of the tank 202.
Specifically, the waste that is introduced through the infeed or inlet opening 205 is received in a
transit space 213 that is formed in the upper infeed area 203 of the tank 202, directly below said
infeed opening 205. The deposited waste is maintained in the transit space 213 for a pre-storage
period PSP. Distribution sequences DS are activated by periodically feeding the received and pre-
stored waste from the transit space 213 and into the tank collection volume 204 upon expiry of the
pre-storage period PSP. This periodic feeding of the pre-stored waste is performed by means of an

upper feed or stowing screw 211 that is likewise supported for rotation in a rear end wall 202A of
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the tank 202. In the distribution sequences DS that may or may not be performed only during
periods outside said emptying phases, the upper feed screw 211 is rotated in a direction for
feeding waste in the transit space 213 generally in a direction towards the discharge area 209. This

rotation is caused by a feed screw motor 212, likewise supported in the rear end wall 202A.

With specific reference also to Figs. 7-9, it will be seen that the transit space 213 is formed by a
trough-like channel 214 that is secured to the tank 202 in said upper infeed area and into which
the infeed opening 205 opens. The upper feed screw 211 is accommodated for rotation within the
transit space channel 214, such that rotation thereof will feed the pre-stored waste out through a
discharge opening 221 at an open discharge end thereof, and into the tank collection volume 204.
In this exemplifying embodiment the introduced waste is received and pre-stored directly under-
neath the waste infeed opening 205 and the transit space 213 has a restricted shape, with its
horizontal dimensions HD, in other words its width W and length L (see Fig. 10), being only
slightly larger than the area A of the waste infeed opening 205. By providing the discharge end
opening 221 in such a way, well spaced in a vertical as well as horizontal direction from the tank
discharge area 209 packing and compression of waste in the discharge area 209 will be avoided.

This is true also for all further variants of this second embodiment that are described below.

The activation or starting of said distribution sequences DS may in this embodiment also be
implemented in different ways, such as by controlling feed screw 211 operation depending upon
sensed waste deposit parameters of the system 201. Thus, in this case, the volume or the level
of waste received in the transit space 213 may be registered by means of a level sensor 216
provided in the transit area 213 closely below the infeed opening 205. A distribution sequence
DS will then be initiated in response to an input from such a level sensor 216, indicating that
waste has piled up to such a level that it may cause blockage of the infeed opening 205. With
reference to Figs 11 and 12, an output signal from the level sensor 216 is then fed to a control
box 240, again normally the control box for controlling different tank operations, including the
emptying sequences. Apart from the mentioned emptying screw controls, the control box 240 in
this embodiment contains also a feed screw motor control means 219 that controls the transfer of
a motor power supply to the upper feed screw motor 212 for the activation thereof. It will now be
appreciated that the sensor signal is input to the motor control means 219 to start the motor 212

for the distribution sequence DS.
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Alternatively, the starting of the distribution sequences DS may in this embodiment also be
initiated based on input from sensors 217A and/or 217B provided to detect opening of waste
deposit inlets 210A or to detect actual waste items falling through the inlet chute 210. As will be
seen in Fig. 11, such sensor input is fed to a counter 218 that signals the motor control means 219
when a preset number of input signals have been registered. In a further alternative, the
distribution sequences DS may also be controlled based on the elapsed time since a previous
distribution sequence DS and specifically, the activation of said distribution sequences may be
controlled by a DS/PSP-timer 215 that after a selected and preset time sends an activation signal
to the motor control means 219. Deactivation of the distribution sequence DS may similarly be
initiated based on a freeing signal from a further, not illustrated, lower level sensor or based on

a fixed, predetermined sequence time.

In Fig 12 is illustrated the general procedure of an actual distribution sequence DS of the second
embodiment. In this case an emptying sequence is not indicated, but it should be obvious that
such emptying is performed in the conventional manner as the tank becomes full. Again, there
is a continuous build-up of waste in the tank 202 through successive deposits in what is denoted
step S1. In step S2 there is a start of a distribution sequence DS through a level sensor output
“1”, a preset counter output “1” or alternatively a preset timer output “1”. This causes activation
of the upper feed screw 211 distribution or stowing sequence in step S3. Finally, in step 4, the
distribution sequence DS is stopped, stopping the feed screw 211. Then, after an optional number
of distribution sequences DS, the tank 202 will be ready for emptying again. This described
second embodiment of the inventive distribution or stowing operation in a tank of the invention,
having only one inlet opening, will again lead to a continuous increase of the degree of filling, up
to and above 70-75%. By locating the transit space discharge opening 221 at a level well above
the transition area between the tank collection volume 204 and the tank discharge area 209, the
waste fed from the transit space 213 will fall loosely down onto waste already present in the
collection volume 204, and packing or compression of the waste in the discharge area 209 will

effectively be avoided.

An even further increase of the degree of filling of the tank 202 may be obtained by combining
the first and second embodiments, as is indicated by steps SN+2 and SN+3 illustrated in dash-dot
lines in Fig. 12. Specifically this means that the bottom screw 208 of Fig. 6 is also used for the
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stowing screw function previously described in connection with Figs. 2-5 and the tank 202 may
comprise the likewise described blocking device 230-232. In such a case both motor control
means 119 and 219 would be present in the tank control box 240, connected to their respective
detecting and/or registering means, as described. In such a combination it may be especially
advantageous to employ both the normal forward distributing action (step SN+3) of the bottom
screw 208 and the previously described additional intermittent operation of the bottom screw 208
in the opposite direction (step SN+2), for feeding waste W towards the tank end wall 202A,
during at least some distribution sequences DS outside the emptying phase. This operation of the
bottom screw 108 in the latter direction will serve to stow waste effectively in under the transit
space 213. In practical operation, the bottom screw 208 is normally operated for a selected time
in the direction for feeding waste in the waste collection volume 204 generally rearwardly, away
from the discharge area 209, after a fixed or controlled number “SN” of operations of positively
feeding pre-stored waste from the transit space 213 into the tank waste collection volume 204.
After operating the bottom screw 208 in the rearward feeding direction for the selected time, it
may be reversed to feed waste in the collection volume 204 in a forward direction, towards the
discharge area 209. Such control of the bottom screw operation is normally performed in the
ordinary bottom screw control system. With the described combination it will be possible to

obtain a degree of filling of close to 100%.

In Fig 6 is also illustrated, with dash-dot lines, possible variations of the actual configuration of
the transit space 213’, 213"’ and feed screw 211°°. Specifically, the transit space channel 214°,
214> and feed screw 211’ may be designed having optional length and with one or several
horizontally 221° or vertically 221’ directed discharge openings in the channel. In one variant the
transit space 213’ is extended across the full length of the tank 202 collection volume 204. In
such a case the transit space channel 214’° may preferably be made having a bottom side formed
by spaced bars allowing waste to fall down at optional longitudinal positions through the
discharge opening 221”* formed there between.

A further possible variation of the general embodiment of Fig. 6 is illustrated in Fig. 13. Here,
parts common to the embodiment of Fig. 6 have been denoted using the same basic reference
numerals, but are in Fig. 13 numbered in a 300-series as compared to the corresponding parts of

Fig. 6 that are numbered in a 200-series. In this variation, transit spaces 313A, 313B with feed



10

15

20

25

30

WO 2009/038531 PCT/SE2008/051037

14

screws 311A, 311B and their respective drive motors 312A, 312B are supported at different
levels, in the illustrated example two, above the tank 302 bottom 306. Preferably, the transit
spaces 313A, 313B and their feed screws 311A, 311B are designed so that they have an
increasing length the closer to the bottom of the tank 302 they are positioned. The transit space
discharge openings 321A, 321B are likewise positioned at different levels, but both at a level well
above the tank discharge area 309. With such a variation of the invention, the advantageous
degree of filling may be maintained even in single inlet tanks 302 having an increased height. In
this variant the transit space distribution may likewise be combined with a bottom screw 308

stowing operation.

Finally, in Figs. 14A and 14B is illustrated a further variation of the tank of Fig. 6. Here, the
transit space 413 is formed in several, here three, sections by separate channel parts 415, 416
and 417 secured to the tank 402, in the upper area thereof. The channel parts 415-417 all
accommodate a section of the feed screw 411 that extends the full length of the tank collection
volume 404. Between the channel parts are formed discharge openings 421A, 421B. In this
embodiment the feed screw 411 may preferably be rotated in either direction, for providing an
excellent distribution of the waste. The tank may again have an infeed opening 405’ close to the
tank end wall, above one channel side part 417, but for outdoor applications the inlet opening
405 is preferably provided above, and communicating with the central channel part 415. In this
case, the central channel 415 part may also be provided with an additional bottom discharge
opening 421C generally aligned with the inlet opening 405. This will, together with a feed
screw 411 operation in two opposite directions, provide extremely good conditions for waste
distribution, again optionally in combination with a bottom screw 408 stowing operation.

Although the invention has been described and illustrated with specific reference to practical
embodiments thereof as well as to exemplary applications thereof, the invention is in no way
restricted to such embodiments or to such applications. The basic principles of the invention
may therefore be applied to any type of present or future vacuum waste collection system where
a temporary storage space is required and in underground applications as well as in applications

above ground.

In alternative, but not specifically illustrated embodiments of the invention variations of the

different illustrated parts of the tanks may be employed without departing from the scope of the
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invention. One example thereof is the use of the present invention, as described above, in a
storage tank having a single inlet opening located in a different position, such as in an upper
area of the rear end wall (end wall 102A in Fig. 2) of the tank or in any other upper area of the

tank, above the bottom screw.

The invention has been described in connection with what is presently considered the most
practical and preferred embodiments, but it is to be understood that the invention is not limited to
the disclosed embodiments. The invention is therefore intended to cover various modifications

and equivalent arrangements included within the spirit and scope of the appended claims.



10

15

20

25

30

WO 2009/038531 PCT/SE2008/051037

16
PATENT CLAIMS

1. A method of stowing waste (W) deposited into a vacuum operated waste collection
system (101; 201; 301; 401), wherein deposited waste is introduced through a waste infeed
opening (105; 205; 305; 405) in an infeed area (103; 203; 303) of a waste storage tank (102;
202; 302; 402), is stored in a waste collection volume (104; 204; 304; 404) of the tank, and is
emptied from the tank by vacuum applied to a lower discharge area (109; 209; 309) of the
waste collection volume of the tank, and assisted by the operation of an emptying screw (108;
208; 308; 408) in a bottom area (106; 206; 306) of the waste collection volume during an
emptying phase, whereby the introduced waste in the tank is periodically distributed in
distribution sequences (DS) performed during periods outside said emptying phase,
characterized by periodically activating the bottom screw (108; 208; 308; 408) at least in a
direction for feeding waste in the waste collection volume (104; 204; 304; 404) towards the
discharge area (109; 209; 309) during the distribution sequences (DS) outside said emptying
phase and by preventing packing and compression of introduced waste in the discharge area
during said distribution sequences by at least partly blocking a transition area between the
collection volume of the tank (102; 202; 302; 402) and the discharge area during optional

distribution sequences.

2. A method according to claim 1, characterized by activating the bottom screw (108;
208; 308; 408) both in a direction for feeding waste in the waste collection volume (104; 204;
304; 404) towards the discharge area (109; 209; 309) and in an opposite direction during at

least some of the distribution sequences (DS) outside said emptying phase.

3. A method according to claims 1 or 2, characterized by performing the steps of:
- receiving introduced waste in a transit space (213; 213°; 213°°; 313A, 313B; 413) in
the upper infeed area (203; 303) of the tank (202; 302; 402);
- maintaining the received waste in the transit space for a pre-storage period (PSP); and
- activating a distribution sequence (DS) by feeding the received and pre-stored waste
from the transit space into the tank collection volume (204; 304; 404) upon expiry of

the pre-storage period.
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4. A method according to any of claims 1-3, characterized by:
- receiving introduced waste in several transit spaces (313A; 313B), at levels above
each other in and below, respectively, the upper infeed area (303) of the tank (302);
- maintaining the received waste in the respective transit spaces for pre-storage periods
(PSP); and
- activating a distribution sequence (DS) by feeding the received and pre-stored waste
from the respective transit space into the next transit space or into the tank collection

volume (304), respectively, upon expiry of the pre-storage period.

5. A method according to any of claims 1-4, characterized by activating said distribution

sequences (DS) at fixed intervals scheduled for each specific application.

6. A method according to any of claims 1-5, characterized by detecting the number of
waste deposits made through the tank inlet opening (105; 205; 305; 405) and by activating
said distribution sequences (DS) after detecting a selected number of such deposits of waste

into the tank (102; 202; 302; 402).

7. A method according to any of claims 1-6, characterized by registering the elapsed time
since a previous distribution sequence (DS) and by activating said distribution sequences after

a selected time has elapsed.

8. A waste storage tank (102; 202; 302; 402) for performing the method of any of claims
1-7, having a waste infeed opening (105; 205; 305; 405) in an infeed area (103; 203; 303)
thereof, a waste collection volume (104; 204; 304; 404) for temporary storing waste (W)
introduced through the infeed opening, a lower discharge area (109; 209; 309) to which
vacuum is applied for emptying of the tank and a waste emptying screw (108; 208; 308; 408)
in a bottom area (106; 206; 306) of the waste collection volume for assisting emptying of the
tank and means (108, 115-119; 211-214, 215-219; 311-314; 411-414) for stowing and distri-
buting waste (W) in distribution sequences (DS) inside the tank, characterized in that the
means for stowing and distributing waste comprises the bottom screw (108; 208; 308; 408)
and associated control means (115-119; 215-219) for activating and controlling operation of

the bottom screw (108; 208; 308; 408) at least in the direction for feeding waste in the waste



10

15

20

25

30

WO 2009/038531 PCT/SE2008/051037

18

collection volume (104; 204; 304; 404) towards the discharge area (109; 209; 309) during the
distribution sequences (DS) outside tank emptying phases, by means (130-132; 230-232; 330;
221; 2217; 221°’; 321A, 321B; 421 A-C) for preventing packing and compression of waste in
the discharge area during said distribution sequences and in that said means for preventing
packing and compression of introduced waste comprise a blocking device (130-132; 230-232;
330) being extendable into a transition area between the tank waste collection volume (104;

204; 304; 404) and its discharge area (109; 209; 309), as well as retractable therefrom.

9. A waste storage tank (202; 302; 402) according to claim 8, characterized in that the
means for stowing and distributing waste comprises a waste transit sbace (213; 213°; 2137’
313A, 313B; 413) for receiving and pre-storing deposited waste (W), a feeding means (211,
211°%;311A, 311B; 411) supported in the transit space for intermittent feeding of the received
and pre-stored waste therefrom and into the tank collection volume (204; 304; 404) and

control means (215-219) for controlling activation of the feeding means.

10. A waste storage tank (202; 302; 402) according to claim 9, characterized in that the
means for preventing packing and compression of introduced waste (W) comprises at least
one discharge opening (221; 221°; 221°’; 321A, 321B; 421A-C) provided at a level well
above the tank discharge area (209; 309).

11. A waste storage tank (102; 202; 302; 402) according to any of claims 8-10,
characterized in that the control means (115-119; 215-219) comprise a timer (115; 215) for
setting distribution sequence and/or pre-storage times (DS/PST) at scheduled intervals that
depend upon the actual application or alternatively a counter (116; 216) for registering a
number of waste deposits and for setting the distribution sequence and/or pre-storage times at

intervals that depend upon the number of registered waste deposits.

12. A waste storage tank (102; 202; 302; 402) according to any of claims 8-11,
characterized in that the control means (115-119; 215-219) comprise at least one level sensor
(117; 217) for detecting a waste fill level in the tank and/or in the transit space (213; 213’;
213”°; 313A, 313B; 413).
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13. A waste storage tank (202; 302; 402) according to any of claims 9-12, characterized in

that a transit space (213; 313B; 413) is located directly beneath the waste infeed opening
(205; 305; 405; 405°).

14. A storage tank (202) according to any of claims 9-13, characterized in that the waste
transit space (213) has horizontal dimensions (HD) that only slightly exceed the area (A) of
the waste infeed opening (205).

15. A waste storage tank (202; 302; 402) according to any of claims 9-13, characterized in
that the waste transit space (213°; 213°’; 313A; 413) has horizontal dimensions (HD) that
substantially exceed the area (A) of the waste infeed opening (205; 305; 405; 405°).

16. The use of a storage tank (102; 202; 302; 402) according to any of claims 8-15, in a

mobile vacuum operated waste collection system.

17. The use of a storage tank (102; 202; 302; 402) according to any of claims 8-15, in a

stationary vacuum operated waste collection system.
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