
WO 2011/108971PCT/SE2011/050110 TITLE: WASTE EMPTYING CONTROL TECHNICAL
FIELD  The present invention generally concerns systems for a pneumatic
transport of material from a 5 material deposit point and to a material
collection point and more specifically relates to the emptying of temporary
storage spaces of such systems through associated discharge valves.
BACKGROUND Pneumatic systems, predominantly systems of the vacuum operated
type, are presently used 10 for collecting and transporting various types
of material, such as general household waste, kitchen waste, laundry and
other waste fractions. In contemporary material collection systems of this
kind having a space for the temporary storage of deposited material and
having discharge valves controlling emptying of the space, discharge valve
operation is generally controlled by using fixed predefined times to
control valve open states. During continuous system 15 operation the
initially defined and set discharge valve open times will sometimes become
less optimal and therefore must be tuned for maintaining efficient emptying
and thereby optimized system operation. In fact, it has been seen that the
present day use of predefined discharge valve open times will 20 always
require some type of manual analysis and intervention and will never
completely suit the system to which it has been applied. This is partly due
to occurring disturbances and variations in the system operating
characteristics. Variations vary with time of day, material types, season
etc and too low set times may cause undesirable disturbance since required
valve repetitions and blockages when closing the valve are time consuming
Likewise, too 25 high set times will cause long operation hours and
increased energy consumption. SUMMARY It is a general object of the present
invention to provide improved emptying sequence control in a pneumatic
material collection and transport system. 30 In particular it is an object
of the invention to suggest an improved method of controlling the emptying
sequence of such a system to thereby improve the emptying efficiency,
reduce operation time and lower the energy consumption of the system.  



WO 2011/108971PCT/SE2011/050110 2 In particular it is another object of the
invention to suggest an improved control assembly for such a system to
thereby improve the system emptying sequence efficiency and lower costs.
These and other objects are met by the invention as defined by the
accompanying patent 5 claims. The invention relates to pneumatic systems
that are used for collecting and transporting de- posited material.
Specifically, it relates to such systems that use air flow to transport
material from storage spaces at material deposit points and where emptying
of the storage spaces is 10 performed by opening a discharge valve
downstream of the storage space. To achieve optimized storage space
material discharge cycles, a basic idea of the invention is to detect a
storage space emptying state when the discharge valve is open, to monitor,
log and evaluate output from at least one emptying state sensor, to control
discharge valve open times based on the sensor output and to close the
discharge valve when the sensor output has indicated an 15 empty condition
of the storage space. This enables optimization of the emptying cycle for
each storage space and thereby of the emptying sequence of the entire
system. In accordance with another aspect of the invention an improved
emptying cycle control assembly is suggested for temporary storage spaces
of pneumatic material collection and 20 transport systems wherein air flow
transports deposited material from the storage spaces through downstream
discharge valves. The assembly includes a control system with emptying
logic and valve actuator control means for controlling discharge valve
opening and closing. A basic idea of the invention is that the assembly
further comprises at least one sensor for detecting a storage space
emptying state during discharge valve open condition, means for 



25 evaluating the emptying state sensor output and means for computing a
controlled valve open time based on monitored and evaluated emptying state
sensor output to effect closing of the discharge valve when monitored and
evaluated emptying state sensor output has indicated a storage space empty
condition. The inventive control assembly provides excellent conditions for
performing effective material discharge cycles for each storage space and
thereby an 30 effective emptying sequence for an entire pneumatic material
collection and transport system.  WO 2011/108971PCT/SE2011/050110 3
Advantages offered by the present invention, in addition to those described
above, will be readily appreciated when reading the detailed description of
embodiments of the invention. BRIEF DESCRIPTION OF THE DRAWINGS 5 The
invention and further objects and advantages thereof will be best
understood by refer- ence to the following description taken together with
the accompanying drawings, in which: Fig. 1 is a schematical illustration
of a pneumatic waste collection system of a stationary type and including
waste deposit point variants where the invention may be applied; 10 Fig. 2
is a partial and schematical view of a first embodiment of a practical
application of the invention at a waste deposit point variant of the system
in Fig. 1; 



Fig. 3 is a similar view of a second embodiment of a practical application
of the invention 15at another waste deposit point variant of the system in
Fig. 1; Fig. 4 is a similar view of a third embodiment of a practical
application of the invention at further waste deposit point variants of the
system in Fig. 1; 20 Fig. 5 is a schematical diagram of an emptying cycle
control assembly of the invention; Fig. 6 is a schematic flow diagram of an
embodiment of an emptying cycle control method according to the invention;
25 Fig. 7 is a very schematical illustration of a mobile waste collection
system where the invention may likewise be applied; and Fig. 8 is a partial
and schematical view of another practical application of the invention at
yet another waste deposit point variant of a pneumatic waste collection
system. 30 DETAILED DESCRIPTION The invention will be explained with
reference to exemplifying embodiments of the emptying cycle control of the
invention that are illustrated in the accompanying drawing figures 2-9.
These drawings refer to the use of the invention in conventional vacuum
waste collection  WO 2011/108971PCT/SE2011/050110 4 systems. 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 details thereof. The inventive idea may with only
minor adaption be applied to most types of pneumatic collection and
transport systems, such as systems intended for collecting general 



5 household waste, kitchen waste and different waste fractions, as well as
to pneumatic systems for collecting and transporting e.g. laundry and other
material. It is also emphasized that the use throughout the specification
and claims of the terms "waste deposit point", "temporary storage space"
and "discharge valve" shall not limit the invention to any specific type of
system or system configuration. Therefore, the term "waste deposit point"
shall include any 10 type of material infeed means, manual or automatic,
the term "temporary storage space" shall include any type of intermediate
storage means in a material collection/transport system, irrespective of
size or shape, and the term "discharge valve" shall include any type of
means for opening and closing storage space outlet communication with a
systems transport pipe. 15 Referring to the discussion in the introductory
part of the specification, present day vacuum operated waste handling
normally involves that waste deposited in the system is temporarily stored
in a storage space situated fairly close to the deposit point. Great
efforts have been made and are continuously being made within this field
with the aim of optimizing the system emptying sequences. As a result of
such efforts it has been known to monitor the fill levels of 20 temporary
storage spaces through various types of sensors and to determine the order
of emptying the individual storage spaces or groups thereof based on one or
several parameters. Such parameters may vary from being only the fill level
of the storage spaces to being a complex combination of system layout,
system specifications, and system capacity or occupation. Efforts have also
been made to facilitate and speed up the actual emptying cycle 25 of the
storage spaces. This means that the present pneumatic waste handling is
comparatively advanced when it comes to the emptying sequences of the
different related branches and deposit points of the entire systems as well
as to the secure emptying of the individual storage spaces. However, it has
now been realized that present system operation does not adequately
consider the dead time existing in each storage space emptying cycle. This
dead time is the 30 time that the storage space discharge valve remains
open after the space has been sufficiently emptied and occurs since the
emptying cycle of each storage space is conventionally based on a
calculated and fixed emptying time that is not automatically or
continuously updated with regard to changing system conditions. The use of
such predetermined emptying times therefore tends to unnecessarily slow
down the system emptying sequences.  WO 2011/108971PCT/SE2011/050110 5 To
overcome the above described disadvantages and problems with the operation
of known systems, the present invention now suggests a novel approach for
optimizing the overall system operation by monitoring and controlling the
emptying cycle for the individual storage spaces. According to the
invention the actual emptying state of each individual storage space 5 is
considered in determining the actual open time of the associated discharge
valve. This will enable time efficient operation of each discharge valve so
that the next storage space emptying cycle in the system emptying sequence
may in turn be started as soon as the preceding storage space has been
effectively emptied and not after a predetermined time. This improvement
will therefore clearly contribute not only to a time efficient system
emptying 10 sequence but will also lower the costs both for vacuum source
operation, by shortening the total active time, and for system management
since the discharge valve open times will no longer have to be regularly
tuned. In this connection it should also be clarified that the term
emptying state, as used herein, generally relates to the actual amount of
collected material that remains in the storage space during the emptying
cycle. 15 As was mentioned above, Fig. 1 schematically illustrates one
example of a conventional vacuum waste collection system 1, namely of the
stationary type where waste deposited at waste deposit points is
transported in a waste transport pipe system TP and to a closed tank or
container (not specifically illustrated) at a central waste collection
terminal CT. In this system 20 1 a number of deposit point variants 2, 3;
102, 103; 202, 203; 302, 303 have been shown for the purpose of
exemplifying that the invention may be applied to most stationary system
variants. The deposit points may thus be of almost any conventional type,
including insertion chutes 3, 103 extending through multistory buildings
Bl, B2 and normally having waste inlet openings 2; 102 on each story, or
the free-standing or separate so called "litter bin" types of 25 inserts
203, 303 that are normally installed outdoors and likewise have at least
one waste inlet opening 202; 302 positioned at a convenient height for
inserting waste therein standing on the ground. The deposit points 3; 103;
203; 303 are each associated with a storage space 5; 105; 205; 305
communicating with the transport pipe system TP through a controlled
discharge valve 10; 110; 210; 310 provided downstream of the storage space.



30 The storage spaces 5; 105; 205; 305 serve the purpose of temporarily
storing deposited waste until the next emptying cycle. The storage spaces
take various forms and may be formed either by a lower part 5 of the actual
multistory chute 3, or an expanded lower portion thereof, a curved lower
section of a multistory chute 105, a curved lower pipe portion 305 of a
"litter  WO 2011/108971PCT/SE2011/050110 6 bin" type insert 303, for
connection to the transport pipe TP, or by a space 205 formed in an actual
"litter bin" type of insert 203. Figs. 2-4 illustrate in greater detail
first to forth embodiments of the application of the in- 5 ventive solution
to waste deposit points 2, 3; 102, 103; 202, 203; 302, 303 of the system 1
of Fig. 1. Specifically, Fig. 2 relates to the multistory waste chute 3 in
the building B1 and to the inventive suggestion of providing at least one
sensor 6, 7 for detecting waste remaining in the storage space. In this
case two, first and second, or upper and lower, sensors 6, 7 are provided
at spaced positions by the lower section of the chute 3 that forms the
temporary storage space 10 5. Downstream of such a storage space 5 is
provided a discharge valve 10 with its actuator 14. Emptying of the storage
space 5 is thus controlled by the discharge valve 10 that in its open
condition communicates emptied waste to the transport pipe TP through a
connecting pipe 16. The emptying state sensors 6, 7 are provided for
detecting the actual emptying state of each 



15 storage space 5 during discharge valve 10 open conditions OC (Fig. 6).
Although the sensors 6, 7 of the invention may be very similar in design to
the above described fill state sensors used in the prior art, they are used
in a completely unique manner. According to the invention they are not used
to determine when emptying shall be initiated, as in the prior art, but
quite to the contrary to detect when an associated storage space has been
adequately emptied, so that 20 the discharge valve may be closed again and
the emptying cycle for the next storage space in the system emptying
sequence may be initiated as early as possible. As was mentioned above, two
sensors 6, 7 are illustrated for this Fig. 2 embodiment, but it shall be
emphasized that the invention is not restricted to the use of any specific
number of sensors. The actual number of sensors may vary depending upon
several conditions, such as type of sensor, type of chute, 25 material
fraction etc. Under favourable conditions only one sensor of an appropriate
type may be required and in extreme situations even more than two sensors
may be used. The actual type of sensor used may likewise depend on e.g. the
prevailing conditions and may include digital and/or analogue level
sensors, mechanical and/or ultrasonic and/or infrared type sensors. It is
indicated in Fig. 2 that the output from the sensors 6, 7 is communicated
to a 30 control system emptying logic CSEL that will be described more
closely below in connection with Fig. 5 and that controls the operation of
the actuator 14 for the discharge valve 10.  WO
2011/108971PCT/SE2011/050110 7 "litter bin" type of insert 303 and
associated inlet opening 302, respectively. Common to said deposit point
variants is that in each case the storage space 105; 305 is formed in a
chute/pipe bend 105A; 305A that is connected at one end to the lower end of
the chute 103 and insert 303, respectively and that at the opposite end is
connected to a connecting pipe 116; 316 that 5 communicates emptied waste
to the transport pipe TP. The discharge valve 110; 310 with its actuator
114; 314 is likewise provided downstream of the storage space 105; 305 and
specifically in a generally horizontal part of the connecting pipe 116;
316. The illustrated first and second, or upper and lower, sensors 106; 306
and 107; 307, respectively, are here provided at spaced locations by the
chute/pipe bend 105A; 305A that forms the temporary storage space 10 105;
305. Specifically, in the illustrated embodiment a first sensor 106; 306 is
positioned either directly at a level with the lower end of the chute 103
or at an upper portion of the insert 303 and a second sensor 107; 307 is in
both cases positioned slightly past the longitudinal midpoint of the bend
105A; 305A. However, these positions are only exemplifying and the actual
positions may vary depending on e.g. the above mentioned conditions 15
determining also the number of sensors used. All of the other
considerations regarding the sensors that were mentioned above in relation
to Fig. 2 are valid also for these deposit point variants. In Fig. 4 is
illustrated a further variant of a deposit point according to Fig. 1 and
formed by 20 another type of "litter bin" type insert 203 with inlet
opening 202. In this case the storage space 205 is formed by the actual
"litter bin" and downstream communicates directly with a transport pipe TP
connection pipe 216 through a discharge valve 210 with its actuator 214.
The first and second, or upper and lower, sensors 206, 207 are like before
provided at spaced locations, with the first sensor 206 again preferably
provided at an upper portion of the insert 25 203 and with the lower sensor
207 positioned slightly above or upstream of the discharge valve 210. Like
before, all other considerations regarding the sensors that have been
discussed above are valid also for this deposit point variant. The control
assembly and the associated method of controlling a storage space emptying
cycle 30 will now be described with specific reference to Figs. 5 and 6. In
particular, Fig. 5 illustrates 



an exemplifying control assembly for controlling the emptying cycle of a
temporary storage space of a pneumatic material collection and transport
system 1 where air flow transports material from the storage space and
through a controllable discharge valve provided down- stream of the actual
storage space. The associated emptying cycle control method is illustrated
WO 2011/108971PCT/SE2011/050110 8 in the flow diagram of Fig. 6 and to the
applicable extent, said assembly and method will also be described with
specific reference to the deposit point 2, 3 of Fig. 2, but it shall be
clear that this description applies equally to all deposit point variants.
5 The control assembly basically includes the above mentioned single or
multiple emptying state sensors 6, 7, a control system emptying logic CSEL
and a valve actuator control means 19 for controlling discharge valve 10
opening and closing through its actuator 14. The sensor or sensors 6, 7 are
provided in association with the storage space 5 for detecting,
continuously or at least at very short intervals, an emptying state of the
storage space 5 during a discharge 10 valve open condition OC. Said valve
open condition OC is reached by actuating the discharge valve actuator 14
when storage space emptying start conditions are met, e.g. in response to
an output from an indicated fill state control 8, such as a conventional
level sensor. The output from the emptying state sensor/sensors 6, 7 is
input to means 17 for logging and 15 evaluating the emptying state sensor
output signals SS1, SS2. The evaluation may preferably be related to e.g. a
set empty state time EST during which the sensor/sensors shall not have
registered any waste item existing in the storage space in order for a
storage space empty condition EC to be indicated. This logged or monitored
and evaluated output from said emptying state sensor/sensors is then input
to means 18 for computing a controlled discharge valve open 20 time COT, to
effect closing of the discharge valve 10 by means of the discharge valve
actuator control means 19 when the monitored and evaluated output from the
sensor/sensors 6, 7 has indicated the empty condition EC of the storage
space and when further timing and emptying criteria have been met. 25 Said
further emptying criteria are set in a very schematically shown timer
and/or counter or other input means 20. One example of such further
emptying criteria is discharge valve timing conditions TC that may include
a minimum discharge valve open time OTmIN overriding the 



computed open time COT in dependence of the type of waste deposit point 2,
3 and/or of the type of controlled discharge valve 10 and/or of the type of
sensor/sensors 6, 7 employed 30 and/or of the type of material being
collected. Another example may be the setting of a maximum discharge valve
open time OT mAx to exclude blocking the entire system emptying sequence in
the event that a correct empty condition EC signal is not received. Other
examples of such further criteria may be the addition of extra storage
space clearing time ECT that may include extra discharge valve open time
ECT1 for securing appropriate clearing of  WO 2011/108971PCT/SE2011/050110
9 the storage space and calculated based on waste fraction and/or storage
space diameter, to compensate for waste friction against walls of the
storage space; or extra discharge valve open time ECT2 to compensate for
accelerating and transporting material through a substantially horizontal
section of a pipe bend storage space 105, 305 in the deposit point variants
103, 303 5 of Fig, 3. Fig. 6 is a flow chart summarizing exemplary methods
according to the invention, of controlling emptying cycles for temporary
storage spaces. Such control methods will be initiated after storage space
emptying start conditions have been met. Said emptying start conditions may
be 10 related to a predetermined system emptying sequence control in
combination with the output from a fill state sensor. In a first step Si,
after the emptying start conditions have been met, emptying of a storage
space is initiated by opening the associated discharge valve and by
applying vacuum to the storage space. In step S2 the emptying state of the
storage space is detected and monitored by means of a logged signal S Si,
SS2 from the single or multiple emptying state 



15 sensor or sensors. This sensor signal monitoring is performed during the
entire time that the discharge valve is in its open condition OC. In fact,
this monitoring may be activated prior to step 1 and is preferably
performed continuously during said valve open condition OC. In step S3 the
detected sensor output SS1, SS2 is evaluated in the relevant means 17 and a
20 discharge valve open time COT is computed and controlled by the relevant
means 18, based on monitored and evaluated output from the emptying state
sensor/sensors. As long as sensor input monitoring indicates that an empty
state condition EC has not been met, the monitoring is continued in step
S4. In the basic embodiment, the discharge valve is then closed in step S5
to terminate the emptying cycle when the monitored, evaluated and computed
emptying state 25 sensor signals SS1, SS2 indicate that the storage space
empty condition EC has been met. The computed valve open time COT may in
specific cases be overridden in a further step S6, by the setting of the
above mentioned extra storage space clearing time ECT that may include the
extra discharge valve open time ECT1 for securing appropriate clearing of a
temporary 30 waste storage space of the type disclosed in e.g. Figs 2, and
4 where deposited material is stored on a gravity plate type of discharge
valve. As was mentioned above this extra discharge valve open time ECT1 may
be calculated based on e.g. type of waste fraction and/or storage space
diameter. The extra storage space clearing time ECT may alternatively
include the extra discharge valve open time ECT2 compensating for
accelerating and transporting material  WO 2011/108971PCT/SE2011/050110 10
through a horizontal storage space section of a temporary waste storage
space of the type disclosed in Fig 3. In further modifications of the
control method discharge valve timing conditions TC, such as the above
mentioned discharge valve minimum open time OTmiN and/or maximum open time
OTmAx overriding the computed open time COT, may alternatively or 



5 additionally be set in a further step S7. In the inventive control method
the storage space emptying state may be detected and moni- tored during
discharge valve open condition OC by means of digital and/or analogue level
sensors, and/or by means of mechanical and/or ultrasonic and/or infrared
type sensors as first 10 emptying state sensors and/or as second or further
emptying state sensors. However any appropriate type of present or future
sensor may be used within the scope of the invention. In Fig. 7 is
disclosed an application of the inventive principles to a deposit point
variant that includes a temporary waste storage space in the form of a
waste storage tank 405 having an inlet 15 chute 403 with associated inlet
opening 402 and an optional bottom screw 409. Although this storage tank
405 is illustrated being part of a mobile type of vacuum operated waste
collection system 401, it is indicated in the drawing that it may also be
associated with the above discussed type of stationary type vacuum operated
waste collection system having a central collection station CT. In the
former case waste is temporarily stored in tank 405 and is 20
intermittently discharged from the tank by being transported by partial
vacuum in a transport pipe TP, from a tank discharge area 405A, through a
discharge valve 410 and to a vacuum truck VT. A first or rear emptying
state sensor 406 is provided in the upper tank area close to the inlet
chute 403 and a second or front emptying state sensor 407 is provided in
the upper tank area, close to the tank discharge area 405A. The above
described inventive emptying cycle control applies 25 generally also to
this embodiment, but may here preferably be incorporated in e.g. a tank
operation control system as disclosed in our earlier Swedish Patent
No.529358C1. In a further modification the bottom screw 409 is operated for
providing a volume optimization in the tank, as described in our
International PCT Application No. W02009038531A1 . In such a case the
described control methods, and especially the indication of the storage
space empty 30 condition EC, may preferably be related also to an input of
a signal representing a number of forwardly directed bottom screw volume
optimization operations.  WO 2011/108971PCT/SE2011/050110 11 space 505
consisting of separate compartments (not illustrated) that may be rotated
to position an inlet opening (not shown) in line with a designated
compartment for depositing waste therein. When the compartments are ready
for emptying they are rotated for alignment with a discharge valve 510 and
an emptying state sensor 506. Emptying of each compartment is then 



5 carried out and controlled in accordance with the general control cycle
described above. In alternative, but not specifically illustrated
embodiments of the invention variations of the different illustrated
features may be employed without departing from the general scope of the
invention. One example thereof is the actual positioning of the emptying
state sensor/sensors of 10 the invention. Depending upon the type of
temporary storage space in question, its shape, size and the deposit point
associated therewith, the sensor/sensors may be optionally positioned for
detecting the storage space emptying state. Thus, sensors may e.g. be
positioned inside, outside, above or below the storage space. 15 The
invention has been described in connection with what is presently
considered to be 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.  WO 2011/108971PCT/SE2011/050110 12 PATENT
CLAIMS  1. A method of controlling the emptying cycle for a temporary
storage space (5; 105; 205; 305; 405; 505) in association with a deposit
point (2, 3; 102, 103; 202, 203; 302, 303; 402, 5 403; 503) of a pneumatic
material collection and transport system (1; 401) using air flow to
transport collected material from said storage space, whereby emptying is
performed by opening a discharge valve (10; 110; 210; 310; 410; 510)
provided downstream of the actual storage space, characterized by:
detecting a storage space emptying state during discharge valve open
condition (OC); by 10- monitoring and logging the output (SS 1, SS2) from
at least one storage space emptying state sensor (6, 7; 106, 107; 206, 207;
306, 307; 406, 407; 506); - evaluating the output (SS 1, SS2) from the at
least one emptying state sensor; and - closing the discharge valve when the
monitored and evaluated output from said empty- 



ing state sensor/sensors has indicated a storage space empty condition
(EC). 15  2. A method according to claim 1, characterized by computing a
controlled discharge valve open time (COT) based on the monitored and
evaluated output from the emptying state sensor/sensors and additional
predetermined discharge valve timing conditions (TC). 20 3. A method
according to claim 2, characterized by setting a discharge valve (10; 110;
210; 310; 410; 510) minimum open time (0TmiN) overriding the computed open
time (COT) and being selected in dependence of the type of material deposit
point (2, 3; 102, 103; 202, 203; 302, 303; 402, 403; 503 ) and/or of the
controlled discharge valve and/or of the type of sensor/sensors (6, 7; 106,
107; 206, 207; 306, 307; 406, 407; 506) employed and/or of the 25 type of
material being collected.  4. A method according to claim 2 or 3,
characterized by setting a discharge valve (10; 110; 210; 310; 410; 510)
maximum open time (0TmAx) overriding the computed open time (COT) in the
event that a correct empty condition (EC) signal is not received. 30  5. A
method according to any of claims 1-4, characterized by detecting the
storage space emptying state during discharge valve open condition (OC) by
means of digital and/or analogue level sensors (6, 7; 106, 107; 206, 207;
306, 307; 406, 407; 506) and/or by means of mechanical and/or ultrasonic
and/or infrared type sensors (6, 7; 106, 107; 206, 207; 306, 307; WO
2011/108971PCT/SE2011/050110 13 406, 407; 506) as first emptying state
sensors (6; 106; 206; 306; 406; 506) and/or as further emptying state
sensors (7; 107; 207; 307; 407). 6. A method according to any of claims 1-5
for controlling the emptying cycle for a tempo- 5 rary waste storage space
(5; 205; 505) where deposited material is stored on a gravity plate type of
discharge valve (10; 210; 510), characterized by adding extra discharge
valve open time (ECT1) calculated based on waste fraction and/or storage
space diameter, to compensate for waste friction against walls of the
storage space. 10 7. A method according to any of claims 1-5 for
controlling the emptying cycle for a temporary storage space (105; 305) of
a type where deposited material is stored in a pipe bend (105A; 305A) and
the discharge valve (110; 310) is located in a substantially horizontal
pipe section (116; 316), characterized by adding additional discharge valve
open time (ECT2) to compensate for accelerating and transporting material
through said substantially horizontal 15 storage space section.  8. A
emptying cycle control assembly for a temporary storage space (5; 105; 205;
305; 405; 505) in association with a deposit point (2, 3; 102, 103; 202,
203; 302, 303; 402, 403; 503) of a pneumatic material collection and
transport system (1; 401) wherein air flow transports 



20 deposited material from said storage space, through a discharge valve
(10; 110; 210; 310; 410; 510) being provided downstream of the actual
storage space, said control assembly including a control system having an
emptying logic (CSEL) and a valve actuator control means (19) for
controlling discharge valve opening and closing, characterized by: at least
one sensor (6, 7; 106, 107; 206, 207; 306, 307; 406, 407; 506) for
detecting a 25storage space emptying state during discharge valve open
condition (OC); means (17) for evaluating the output (SS1-SS2) from
emptying state sensor/sensors; and means (18) for computing a controlled
valve open time (COT) based on monitored and evaluated output from said at
least one emptying state sensor to effect closing of the discharge valve
when the monitored and evaluated output from the emptying state sensor 30or
sensors has indicated an empty condition (EC) of the storage space.  9. An
assembly according to claim 8, characterized by means (20) for setting a
discharge valve (10; 110; 210; 310; 410; 510) minimum open time (0TmiN)
overriding the computed open time (COT) in dependence of the type of waste
deposit point (2, 3; 102, 103; 202, 203;  WO 2011/108971PCT/SE2011/050110
14 302, 303; 402, 403; 503) and/or of the controlled discharge valve and/or
of the type of sensor/sensors (6, 7; 106, 107; 206, 207; 306, 307; 406,
407; 506) employed and/or of the type of material being collected. 5 10. An
assembly according to claim 8 or 9, characterized in that the
sensor/sensors (6, 7; 106, 107; 206, 207; 306, 307; 406, 407; 506) for
detecting a storage space emptying state comprise a first emptying state
sensor (6; 106; 206; 306; 406; 506) and in the relevant case further
emptying state sensors (7; 107; 207; 307; 407) and that the sensor/sensors
are digital and/or analogue level sensors (6; 106; 206; 306; 406; 506)
and/or mechanical and/or ultra- 10 sonic and/or infrared type sensors. 


