1 Garbage Storage Apparatus, Garbage Collection System and Method For
Qperating the System BACKGROUND OF THE INVENTION 1. Field of the Invention
The present invention relates to a garbage storage apparatus, a garbage
collection system and a nethod for operating the system 2. Description of
the Related Art A conventional garbage tollection system for collecting the
gar bage caused in a building for exanpl e has been suggested (see Japanese
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i nput chute (4) extending fromeach floor of the building while the
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garbage caused in a building for example has been suggested (see
Japanese Laid-Open Publication No. 5-132105). This system has a

garbage storage apparatus under a building that includes a rotation

drum (5) for collecting garbage and a discharge chute (6) that is connected
to the rotation drum and that has an inlet.

The rotation drum is connected to an input chute (4) extending
from each floor of the building while the discharge chute is connected to a
transport tube (8) extending fo the exterior of the building. A tip end of
the transport tube is connected to a docking station that is connected to a
garbage collection vehicle at the outside, for example.

In the case of such a garbage storage apparatus, garbage received
via the input chute is sent via by the operation of the rotation drum to the
discharge chute. Then, the garbage in the discharge chute is sucked and
collected, via the transport tube, by the garbage collection vehicle or the
like.

By the way, an amount of discharged garbage has been recently
increased due to the increase in the number of tall buildings. Thus,
garbage storage apparatuses have been required to have an improved
capability to process garbage.

However, when the conventional garbage storage apparatus has a
rotation drum having an increased capacity for example, the garbage



rotation drum having an increased capacity for exanple, the garbage 2
storage apparatus must grow in size. Cenerally, such a garbage storage
apparatus having a larger size is not preferable in consideration of works
and cost required for the depl oynent of the garbage storage apparatus
because the garbage storage apparatus i%s provi ded under the building. Wen
t he di scharge chute has an increased capacity for exanple, a problemis
caused in sioirage rppatatubanasst goowgm appar aGencraldy, iwteasgarbaggestomigee as
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storage are prevented from having a larger size and that can store and collect a
large amount of garbage. It is another objective of the present invention to
provide a method for operating the system.

The present invention was made in view of the above. The
garbage storage apparatus according to the present invention includes: a
garbage storage bath having a cylindrical shape in which both ends are
closed; an input opening through which garbage is inputted into the
garbage storage bath and that is provided at one end portion of the garbage
storage bath; a discharge outlet through which garbage is discharged from
within the garbage storage bath and that is provided at the other end
portion of the garbage storage bath; an air introduction valve for
controlling the introduction of air into the garbage storage bath that is
provided in the vicinity of the discharge outlet; and a transport means for
transporting the garbage inputted from the inpﬁt opening toward the other
end and that is provided in the garbage storage bath (1).

The garbage collection system using the above garbage storage
apparatus may be structured to have: the garbage storage apparatus; an
input tube connected to the input opening; an air flow block means for
blocking or not blocking air flow coming via the input opening; and a



apparatus may be structured to have: the garbage storage apparatus; an

i nput tube connected to the input opening; an air flow block neans for

bl ocking or not blocking air flow comng via the input opening; and a 3
transport tube that is connected to the, discharge outlet for transporting
the garbage (9 and 10). The nethod ford operating a garbage collection
systemincludes a step for storing the garbage and a step for collecting
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use the space therein in an effective manner to store a large amount of
garbage. The structure as described above also allows, when a certain
amount of garbage is accumulated in the bath, the accumulated garbage to
be sucked via the transport tube in an appropriate manner. As a result,
the garbage storage bath can provide an improved capability to process the
garbage while being inhibited from having a larger size and collecting the
garbage effectively. |

The garbage storage apparatus also may comprise a filling status
detection means for detecting the filling status of the garbage in the
garbage storage bath (4). In this case, the garbage salvage system also
may comprise a filling information output means for outputting the
information detected by the filling status detection means (8 and 11). A
method for operating the garbage salvage system may comprise a step for
determining, based on the information outputted by the filling status
output means regarding the filling status of the garbage in the garbage
storage bath, whether the step for collecting the garbage is performed or
not (13). ‘

The structure as described above can provide the information
regarding the filling status of the garbage in the garbage storage bath, thus



determ ni ng, based on the information outputted by the filling status

out put nmeans regarding the filling status of the garbage in the garbage
storage bath, whether the step for collecting the garbage is perforned or
not (13). The structure as descri bed above can provide the information
regarding the filling status of the garbage in the garbage storage bath,
thus 4 collecting the garbage via the transport tube with an appropriate
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means ( 6) .plate,tdridsa cessw faedaa@)to an actuator for noving the push plate
can be detect ed,ﬁ% a_iorque senSé)r for exanple_ to detect, based on _the
val ue of the dettee clillinggstafee deteciiny meansuslss ™y P& wageecans for

detecting the occupation status of the garbage in the garbage storage bath
(5). In this case, the occupation status of the garbage can be detected by
a microwave type sensor for example and the detection result can be used
to detect the filling status of the garbage in the garbage storage bath.
Alternatively, a photoelectric switch or a proximity switch can be used, for
example.

The filling status detection means also may be a means for
detecting a load caused to the transport means (6). In this case, a load to
an actuator for moving the push plate can be detected by a torque sensor
for example to detect, based on the value of the detected load, the filling
status of the garbage.

The filling status detection means also may be a means for
detecting the weight of the garbage in the storage bath (7). In this case,
the weight of the garbage storage bath can be detected by a pressure sensor
for example to detect, based on the value of the detected pressure, the
filling status of the garbage.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG.1 is a schematic diagram illustrating the structure of the
garbage collection system using the garbage storage apparatus according



The filling status detection nmeans also may be a nmeans for detecting the
wei ght of the garbage in the storage bath (7). In this case, the weight of
t he garbage storage bath can be detected by a pressure sensor for exanple
to detect, based on the value of the detected pressure, the filling status
of the garbage. BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a schematic
diagramillustrating the structure of the garbage collection system using
t he garbade an e lappdraftthe presemtdinvgntiono an enbodi nent of the present
invention. FIG .2 s .a partigl cross sectiaonal .side.view.illustrating the
structure of ttﬁlgzrlﬁﬁgﬁam rgges éﬁﬁfé?’é@]u%lggh‘ﬂw ﬁH—‘ﬁﬂ%lqg the étr.u§t‘§1%ows

t he operatdmeo%a%ge% et AL AREsIRPAAtMg hen  the garbage collection
system usi ng the gafbage orage apparatus shown in FIG.2 is operated.
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FIG .6 is operatlG5 shows the operation of the garbage storage apparatus when
the garbage collection system using the garbage storage apparatus shown
in FIG.2 is operated.

FIG.6 is a partial cross sectional side view illustrating a garbage
storage apparatus having another structure.

FIG.7 shows the operation of the garbage storage apparatus when
the garbage collection system using the garbage storage apparatus shown
in FIG.6 is operated.

FIG.8 shows the operation of the garbage storage apparatus when
the garbage collection system using the garbage storage apparatus shown
in FIG.6 is operated.

FIG.9 shows the operation of the garbage storage apparatus when
the garbage collection system using the garbage storage apparatus shown
in FIG.6 is operated.

FIG.10 is a partial cross sectional side view illustrating a garbage
storage apparatus having still another structure.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Hereinafter, an embodiment of the present invention will be
described with reference to the drawings. FIG.1 is a schematic diagram
illustrating the structure of a garbage collection system using a garbage

storage apparatus according to an embodiment of the present invention.



FIG .9 shows the operation of the garbage storage apparatus when the

gar bage col |l ecti on system using the garbage storage apparatus shown in FIG
.6 is operated. FIGLO is a partial cross sectional side viewillustrating a
garbage storage apparatus having still another structure. DETAILED
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The garbage collection vehicle 8 includes the pump 10 for sucking

air via the sucking tube 9 and the salvage room 11 for receiving and
salvaging the garbage that is sucked with air by the pump 10.

Although this embodiment describes a system in which the garbage
collection vehicle 8 collects garbage via the docking station 7, the present
invention also may be applied to a system in which the garbage storage
apparatus 4 is directly connected via the transport tube 6 to a garbage
disposal facility (not shown).

FIG.2 is a partial cross sectional side view illustrating the structure
of the garbage storage apparatus 4. As shown in FIG2, the garbage
storage apparatus 4 includes the storage bath 20 having a cylindrical shape
in which both ends are closed. The storage bath 20 has, at the upper part
of the circumference at the upstream side, the garbage input opening 21
that is connected to the downstream end portion of the garbage chute 5.
The storage bath 20 also has, at the lower part of a downstream end face,
the discharge outlet 22 that is connected to the upstream end portion of the
transport tube 6 (see FIG. 1).

The input opening 21 includes the first air flow block valve 25
consisting of the air cylinder 23 and the shutter 24. When the first air



apparatus 4 is directly connected via the transport tube 6 to a garbage
di sposal facility (not shown). FIGQ is a partial cross sectional side view
illustrating the structure of the garbage storage apparatus 4. As shown in
FIG 2, the garbage storage apparatus 4 includes the storage bath 20 having
a cylindrical shape I n whi ch both ends are closed. The storage bath 20
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via the air introduction opening 27 to flow while moving along the inner
circumference of the garbage storage bath 20.

The garbage storage apparatus 4 is the push plate type one and a
push plate 30 is provided in the garbage storage bath20. The push
plate 30 is inclined so that the lower part is closer to the downstream than
the upper part. As a result, the upstream side of the push plate 30 in the
garbage storage bath 20 has the small space 31.

The garbage storage bath 20 has at the axial center the guide
pole 32 that extends from the downstream side end to the upstream side
end and that penetrates the center of the push plate 30. The guide pole 32
also includes the hydraulic cylinder 33 serving as an actuator for moving
the push plate 30. The hydraulic cylinder 33 is fixed to the push plate 30
and can move along the guide pole 32.

By the above structure, the operation of the hydraulic cylinder 33
allows the push plate 30 to move along the guide pole 32 to the upstream
side or to the downstream side. As shown in FIG2, the hydraulic
cylinder 33 moves in a range from a position at which the upper end of the
push plate 30 reaches the upstream end of the garbage storage bath 20 to a
position at which the lower end of the push plate 30 reaches the



push plate 30 is provided in the garbage storage bath 20. The push plate
30 is inclined so that the lower part is closer to the dowmmstreamthan the
upper part. As a result, the upstreamside of the push plate 30 in the
garbage storage bath 20 has the smal|l space 31. The garbage storage bath 20
has at the axial center the guide pol & 32 that extends fromthe do:c/vns}]ream
side end to t upstream side end and that penetrates the center of the
push pl at enggﬁgmpﬁl@o%p sho ypstream af the pirantipstiction valveadd.i ¢ cyl i nder 33
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station 7 is connected to the garbage collection vehicle 8, then the control
apparatus 40 is also connected via a signal line (not shown) to the garbage
collection vehicle 8. The control apparatus 40 is also connected via the
signal line 43 to the sensor 29.

The control apparatus 40 receives a signal detected by the
sensor 29 to provide a required processing to the signal and then outputs
the processed signal via the output section 44 included therein. The
output section 44 outputs the information regarding the filling status of the
garbage in the garbage storage bath 20 detected by the sensor 29 via the
signal line 41 to the garbage collection vehicle 8. Alternatively, the
output section 44 also displays such information on a display device
provided in the garbage collection vehicle 8. The output section 44 also
sends the information regarding the filling status of the garbage to a
garbage disposal facility (not shown) via a wireless connection or a wired
connection. The garbage collection vehicle 8 also transmits a required
control signal via the signal line 41 to the control apparatus 40.

The control apparatus 40 is also connected via the air pipe 50 to the.
outdoor docking station 7. When the docking station 7 is connected to

the garbage collection vehicle 8, then the conmtrol apparatus 40 is also



station 7 is connected to the garbage collection vehicle 8, then the

control apparatus 40 is also connected via a signal line (not shown) to
t he garbage collection vehicle 8. The control apparatus 40 is al so
connected via the signal line 43 to the sensor 29. The control apparatus

40 receives a signal detected by the snsor 29 to provide a required
processing to the signal and then outputs the processed signal via the
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air to any of the air pipes 51 to 53. As a result, any one or a plurality of
the first air flow block valve 25, the second air flow block valve 26, and
the butterfly valve 28 is/are driven.

The control apparatus 40 is also connected to the hydraulic
pressure generation apparatus 46 that is provided via the signal line 45 for
each garbage storage bath20. The hydraulic pressure generation
apparatus 46 is connected via the hydraulic pipe 54 to the hydraulic
cylinder 33.  Thus, the hydraulic pressure generation apparatus 46
supplies, based on the control signal sent from the control apparatus 40 via
the signal line 45, pressurized oil to the hydraulic cylinder 33, thereby
providing a driving force to the push plate 30.

Although this embodiment described a structure in which the air
pressure-fed from the garbage collection vehicle 8 is used to drive the first
air flow block valve 25, the second air flow block valve 26, and the
butterfly valve 28, another structure also may be provided in which
compressors are individually provided to the valves and the cylinder so
that the air supplied from the compressors is used to drive the valves and
the cylinder, respectively.



conpressor (not shown) included in the garbage collection vehicle 8, then
the pressure-fed air is sent via the air pipe 50 to the control apparatus
40. Then, the control apparatus 40 operates, based on the control signal
sent fromthe gar bage collection vehicle 8 via the signal line 41, to
supply the air to any of ‘the air piped®51 to 53. As a result, any one or a
plurality of the first air flow block valve 25, the second air flow bl ock
valve 26, and thlematively) thes twofmgtionsanfotitr control Bippatatusri) (iappar at us
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I n the appara operati on of age col'lection system |
havi ng t hestatus, and the butterﬂy valve 28 is in ”closed” status while the push

plate 30 is located at the uppermost stream position of the garbage storage
bath 20 (Status 1).

The garbage inputted from the input opening 21 via the garbage
chute 5(FIG.1) is stored in the garbage storage bath 20. Then, the
garbage inpuited from the input opening 21 bounds against the inclined
plane of the push plate 30 to move to the downstream of the garbage
storage bath20. In this way, the inputted garbage is inhibited from
collecting just beneath the input opening 21.

When a large amount of garbage is accumulated at the lower part
of the input opening 21 (Status 2), then the push plate 30 is driven to
transport the accumulated garbage to the downstream (Status 3).
‘Thereafter the push plate 30 is driven to be located at the uppermost
stream position of the garbage storage bath 20. As a result, the lower part
of the input opening 21 has a sufficient space for receiving garbage.

By repeating the reception of garbage and the transportation of the
garbage to the downstream as described above, a large amount of garbage
can be accumulated in the garbage storage bath 20. Furthermore, the
stored garbage can be transported by the push plate 30 to the downstream



structure as described above (i.e., a nethod for operating the systemto
coll ect garbage) will be described. FIG.3 to FIG .5 show the operation of
t he garbage storage apparatus 4 when the garbage collection system1l is
operated. First, when garbage is stored, the first air flow bl ock val ve 25
is in "non-blocked" status, the secondlair flow block valve 26 is in

"bl ocked" status, and the butterfly valve 28 is in "closed" status while
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(Status 5), then the storage of garbage is temporarily stopped and each
floor in the building2 has an indication or display of “GARBAGE
CHUTE IS TEMPORARILY UNAVAILABLE”, for eﬁ:ample. Thereafter,
the garbage collection vehicle 8 is connected to the docking station 7 (see
FIG. 1) to start an operation for collecting garbage.

In the operation, the push plate 30 is provided at the uppermost
stream position while the first air flow block valve 25 is in “blocked”
status and the second air flow block valve 26 is in “non-blocked” status.
When the pump 10 of the garbage collection vehicle 8 sucks air, then the
butterfly valve 28 is in “open” status (Status 6).

As a result, the garbage storage bath 20 has therein negative
préssure, thus causing air flow moving from the air introduction
opening 27 via the garbage storage bath 20, the transport tube 6, and the
sucking tube 9 to the garbage collection vehicle 8. As a result, the
garbage storage bath 20 has therein a strong air flow moving in the
circumferential direction of the garbage storage bath 20 because the air
introduction opening 27 is provided to be opened in the direction of the
circumference of the garbage storage bath 20.

By the air flow, pieces of garbage accumulated in the garbage



The push plate 30 may be driven at a predetermined timng by .using a
timer. The push plate 30 also may be driven with a timng at which a

m crowave type sensor attached to an appropriate position at the [|ower
part of the input opening 21 detects accumul ated garbage. Alternatively,
the push plate 30 also may be driven wiZh a ti rnI ngdat V\/mhch ahpreisstjre30
sensor attached to the push plate 30 detects a |oad to the pus pl at e
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downstream side (Status 8) to suck the garbage with air (Status 9).

When the above operation for collecting the remaining garbage still
cannot collect all of the garbage, then the push plate 30 is located at the
uppermost stream side to suck the remaining garbage while the first air
flow block valve 25 is in "non-blocked” status. As a result, the garbage
storage bath 20 can have therein air flow moving from the input
opening 21 to the discharge outlet 22, thereby sucking almost all of the
remaining (Status 10).

The garbage collection operation may be started by a human
operator when the operator checks the information regarding the filling
status of garbage displayed on a display of the garbage storage apparatus 4
by the output section 44 based on a signal detected by the sensor 29. The
garbage collection operation also may be started based on the information
sent from the control apparatus 40 via the docking station 7 when the
garbage collection vehicle 8 is regularly linked to the docking station 7.
Alternatively, the garbage collection operation also may be started when
the information sent from the output section 44 via a wireless connection
or a wired connection is judged by a garbage disposal facility.

Although this embodiment provided only one sensor 29, a plurality



storage bath 20 are agitated by the generated air flow and thus are
separated from one another, thus being easy to be transported. The

agitated garbage is noved by the air flow and is discharged fromthe

di scharge outlet 22 of the garbage storage bath 20 (Status 7). Then, the
garbage is sucked via the transport tub® 6 and the sucking tube 9 and is
col l ected iﬁéthe sal vage rqom 11 in the garbage collection vehicle 8. Since
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garbage, thereby detecting the filling status of the garbage. When the
hydraulic cylinder 33 is substituted by a motor to move the push plate 30,
then a torque sensor for detecting the load to the motor also may be
provided.
The garbage filling status also may be detected by a pressure
sensor for detecting the weight of the garbage storage bath 20 to measure
the weight of the garbage therein.
Although the above section described the garbage storage
apparatus 4 of the push plate type, other types of apparatuses also may be
used. FIG6 is a partial cross sectional side view illustrating the
screw-type garbage storage apparatus 60.
The garbage storage apparatus 60 shown in FIG.6 includes the
center shaft 61 that is provided at the axial center of the garbage storage
bath 20 and that extends from the downstream end to the upstream end as
well as the screw feeder 62 that rotates around the center shaft 61. The
screw feeder 62 is designed to extend from the upstream end of the

garbage storage bath 20 to a position in the vicinity of the upstream of the .



or a wired connection is judged by a garbage disposal facility. Al though
this enbodi nent provided only one sensor 29, a plurality 13 of sensors al so
may be provided. In this case, the garbage filling status can be detected
in a phased manner to calculate an appropriate timng for collecting the
gar bage. The m crowave type sensor 29 dfso may be substituted by another
means for detecting .the garbage filling status. For exanple, a
photoelect$¢én§ﬂﬁﬂﬁﬂoaﬂﬁﬁﬂﬂﬁg e used like a n1cromave type sensor.
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can be applled to the garbage collection system 1 shown in FIG.1 as in the
case of the garbage storage apparatus 4.

Next, the operation of the system when such a garbage storage
apparatus 60 is applied to the garbage collection system1 will be
described.

FIG7 to FIGY9 show the operation of the garbage storage
apparatus 60 when the garbage storage apparatus 60 is applied to the
garbage collection system 1. When garbage is being accumulated in the
garbage storage bath 20, then the screw feeder 62 is stopped while the first
air flow block valve 25 is in ”non-blocked” status, the second air flow
block valve 26 is in “blocked” status, and the butterfly valve 28 is
in ”closed” status (Status 11). In this way, the garbage inputted from the
input opening 21 via the garbage chute 5 (FIG.1) is accumulated in the
garbage storage bath 20.

When a large amount of garbage is accumulated at the lower part
of the input opening 21 over a certain period of time (Status 12), then the
motor 63 is operated to drive the screw feeder 62, thereby transporting the
accumulated garbage toward the downstream (Status 13).  As a result, the
lower part of the input opening 21 has a sufficient space for receiving
garbage.



center shaft 61 that is provided at the axial center of the garbage storage
bath 20 and that extends fromthe downstreamend to the upstreamend as
wel | as the screw feeder 62 that rotates around the center shaft 61. The
screw feeder 62 is designed to extend féomthe upstream end of the garbage

storage bath 20 to a position in the vil inity of the upstreamof the. 14
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vehicle 8 is connected to the docking station 7 (see FIG. 1) to start an
operation for collecting garbage.

In the operation, the screw feeder 62 is firstly stopped while the
first air flow block valve 25 is in “blocked” status and the second air flow
block valve 26 is in ”non-blocked” status. When the pump 10 of the
garbage collection vehicle 8 sucks air, then the butterfly valve 28 is
in "open” status (Status 16). As a result, as in the case of the garbage
storage apparatus 4, the garbage collected at the downstream of the
garbage storage bath 20 is agitated and discharged with air flow from the
discharge outlet 22 (Status 17). Then, the garbage is sucked into the
garbage collection vehicle 8 for salvage.

When there is remaining garbage at the upstream of the garbage
storage bath 20, then the screw feeder 62 is rotated to transport the
garbage accumulated at the upstream toward the downstream (Status 18).
As a result, the garbage is transported to the downstream and then is
sequentially agitated by air flow to be discharged from the discharge
outlet 22 (Status 19), thereby being salvaged by the garbage collection
vehicle 8.

When even the above operation for collecting the remaining



i nput opening 21 via the garbage chute 5 (FIG 1) is accunmulated in the
garbage storage bath 20. Wien a large ampunt of garbage is accumul ated at
the lower part of the input opening 21 over a certain period of tine
(Status 12), then the notor 63 is operated to drive the screw feeder 62,
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collectio i C air, then the butterfly valve 28 is in "open"
stat us (S{g{fﬁ%el%‘fparﬁu ESU|t, as in the case of the garbage storage

apparatus 4, theTlgardaaBggé Jtbfigee Apphrdtiis 7H0¥RSHE M PIGUDCincludes the
belt conveyor 71 that is provided in the garbage storage bath 20 and that
extends from the upstream end to a position in the vicinity of the upstream
of the air introduction opening 27. The belt conveyor 71 has the rotation
drum 72 that is connected to the motor 73. The motor 73 is connected to
the control apparatus 40 via the signal line 74. By the above structure,
when the motor 73 is operated based on the control signal from the control
apparatus 40 and the belt conveyor 71 is rotated in one direction, then the
garbage in the garbage storage bath 20 can be transported to the
downstream.

Those components shown in FIG10 having the same reference
numerals as those of FIG.2 have similar structures as shown in FIG.2 and
thus will not be further described. The garbage storage apparatus 70 also
can be applied to the garbage collection system 1 shown in FIG.1 as in the
case of the garbage storage apparatus 4. As a result, a large amount of
garbage can be stored in the garbage storage bath 20 while providing an
operation for collecting garbage effectively. _

The operation of the garbage collection system 1 using the garbage
storage apparatus 70 is similar to that of the garbage collection system 1

“using the garbage storage apparatus 4 (see FIG.3 to FIG.5) and thus will



garbage storage bath 20 is agitated and di scharged with air flow fromthe
di scharge outlet 22 (Status 17). Then, the garbage is sucked into the

gar bage collection vehicle 8 for- sal vage. Wien there is remaining garbage
at the upstream of the garbage storage_bath 20, then the screw feeder 62
is rotated to transport the garbage a¢tunul ated at the upstreamtoward the

downst r eam atus,. 18),. y result, the garbage is transported to the
domnstreanpéﬁbegthefgesgéﬁﬁgﬂtiaIIy agitated by air flow to be discharged
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gar bage col | ection en even the above operation for collecting
t he remai ngathape gar kageighesiges candomliniwmuhiglofrisgardfige ibuildiﬁggaf@age
storage bath 20 then the remaini ng garbage i s .sucked not only by rotating
the screw Ko 62 (see Status 19) but by allowing the first air flow

bl ock valve 25 to be in "non-blocked" status. As a result, the garbage
storage bath 20 can have therein air flow noving fromthe input opening 21
to the discharge outlet 22 and thus alnost all of the remaining garbage
can be sucked (Status 20). The above-descri bed push plate type and screw
type apparatuses also may be substituted by the belt conveyor type one.
FIG 10 is a partial cross sectional side viewillustrating the belt
conveyor type garbage storage apparatus 70. The garbage storage apparatus
70 shown in FIG 10 includes the belt conveyor 71 that is provided in the
gar bage storage bath 20 and that extends fromthe upstreamend to a
position in the vicinity of the upstream of the air introduction opening
27. The belt conveyor 71 has the rotation drum 72 that is connected to the
notor 73. The notor 73 is connected to the control apparatus 40 via the
signal line 74. By the above structure, :



when the notor 73 is operated based on the control signal fromthe control
apparatus 40 and the belt conveyor 71 is rotated in one direction, then the
garbage in the garbage storage bath 20 can be transported to the
downstream Those conponents shown in FI GAO having the sane reference
nunerals as those of FIG 2 have simlar structures as shown in FIG 2 and
thus will not be further described. The garbage storage apparatus 70 al so
can be applied to the garbage collectiolg system| shown in FIGL as in the
case of the garbage storage apparatus 4. As a result, a |arge anount of
garbage can be stored in the garbage storage bath 20 while providing an
operation fdcrLAIMScting garbage effectively. The operation of the garbage
coll ection system | using the garbage storage apparatus 70 is simlar to
that of the garbage collection system1 using the garbage storage

appar at us 4 If sAeg@rbage stasage appyrafisy CORYYISINE] 17 not be further descri bed.
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1. A garbagengk@reghsedparatus, conprising: a garbage storage bath having a

cylindrical shape in which both ends are cl|osed; an input opening through
whi ch garbage is iafpugpet opadnghthrogghbaglelcht @azhagdatsh iapretted atntos the
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bath and thatorageMagtyi ded at the other end portion of the
a discharge outlet through which garbage is discharged from within
the garbage storage bath and that is provided at the other end portion of the
garbage storage bath;
an air introduction valve for controlling the introduction of air into the
garbage storage bath that is provided in the vicinity of the discharge outlet;
and
a transport means for transporting the garbage inputted from the
input opening toward the other end and that is provided in the garbage
storage bath.

2. The garbage storage apparatus according to Claim 1, wherein the
transport means also serves as a means for compressing, at the other end of
the garbage storage bath, the garbage inputted from the input opening.

3. The garbage storage apparatus according to Claim 1 or Claim 2,
wherein the transport means is any one of a belt conveyor, a push plate, and
a screw feeder.

4. The garbage storage apparatus according to any one of the preceding

claims, further comprising:



gar bage storage bath; an air introduction valve for controlling the

I ntroduction of air into the garbage storage bath that is provided in the
vicinity of the discharge outlet; and a transport neans for transporting

t he garbage inputted fromthe input opening toward the other end and that
I's provided in the garbage storage bath. 2. The garbage storage apparatus
according to Caiml, wherein the transport neans al so serves as a neans
for conpressing, at the other end of tHhe garbage storage bath, the garbage
inputted fromthe input opening. 3. The garbage storage apparatus according
to daim1l or C aumﬁﬂmg\stﬂumdeted’nmn nenapdor detecting theafiyling staifis afbihkt

conveyor, a screw feeder. 4 The garbage storage
appar at us aﬁ@f?’@gg flEP g@,ﬁ)agﬁgq,qagp\fﬁa thr eceding clains, further
conprising: 19 a f| | 1'ing status detection rreans for detecti ng the filling

status of the arbage in the garbage storage bath. 5. The garbage storage
appar at us ac‘i:oﬂ‘ rggrbagestaragetapparatusi a’cct)hhngitbl(illaim 4twhereid diefitlign neans

|sarreansf etecting the occu ati on.st at us,. of arbaelnt
gar bage stor tﬂiﬁ% t1(g9 %@W@?’a@f‘é %‘? $&EC B@%@ iSHjus @ q'e(ﬁh& m 4
or Claimbs, g&}ggg ﬂltﬁé‘galjb'agk sf&aé&%%ﬂ? det ectlon nmeans is a neans for

detecting a caused the transport neans. 7. The garbage storage
apparatus according to any one of clainms 4 to 6, wherein the filling
[ S is means for det he gar.bage

status detecji ec t he. i ght,. of
T the gar babe 1 BERABAZD SIGTASS EPPAEAN ASCUAIAE 09 AgRImEh TS CHRAGIB o
any one of GhaIffing dttu’s defebtidif m&EMWPId §'flans for detecting a load caused

to the transport means.

7. The garbage storage apparatus according to any one of claims 4 to 6,
wherein the filling status detection means is a means for detecting the
weight of the garbage in the garbage storage bath.

8. The garbage storage apparatus according to any one of claims 4 to 7,
further comprising:

a filling information output means for outputting the information
detected by the filling status detection means.

9. The garbage storage apparatus according to any one of the preceding
claims, further comprising:

an air flow block means for blocking or not blocking air flow
coming via the input opening,

10. A garbage collection system, comprising;

a garbage storage apparatus including: a garbage storage bath
having a cylindrical shape in which both ends are closed; an input opening
through which garbage is inputted into the garbage storage bath and that is



a filling informati on output neans for outputting the information detected
by the filling status detection neans. 9. The garbage storage apparatus
according to any one of the preceding clains, further conprising: an air

fl ow bl ock means for bl ocking or not blocking air flow comng via the

I nput opening. 10. A garbage collection system conprising: a garbage

st orage apparatus including: a garbage storage bath having a cylindrical
shape in which both ends are cl osed; an2® nput opening through which
garbage is inputted into the garbage storage bath and that is 20 provided
at one end povided af onbenghpbeym of dhegrarbagd sterage dwthy geadischdrge outhetough

whi ch gar ba I s,di scharged from w thin arbage storage bath and fhat
is pr ogi ded%ﬁ{'oqg;tb"@}lrﬁﬁrg%éﬂag%éﬁ t(ill\%;hlaggenﬁ [EO aWB'Z’g‘é tg?(ﬁaé @g%ﬁq’{?gﬁ:l’aéfllro

i ntroductio o |l ' ' Ik e age
st orage bat H%tﬂf\tlgié?}ssﬂ;? ﬁ%%ﬁﬂﬁen&tﬁﬁ%@ P .%5‘?3 Hg#ﬂefgaex%%’ggcs anljra gé %gti}?’ledg?%&and
a transpor tintredustioor valvanfmoconirglling therihagelvction dEdif intm theegarbage

opening toward the other .end an hat is .provided. in_the garbage storage

bath:  an in%rﬂgﬁg@tgo&w%d§d?}'oﬁ’5§j@5{1énithﬁu‘flcgﬁ%Pzéhea@is eI Qlels G ?fléans
for bl ockin | | com ' ' I Qe a
transport ¢ HspRR meaRf Kor daRtportir@Nhe Bitbade Ibulolf Achhithe PR denifB o
t he gar bage towhrd thgethmendcaid it ivprovided in dbe garbape storageshath;10, wherein

t he garbage storage .appargtus further conprises a filling status detection
neans for det ecti%&lpg tHg eIW{Bﬂeéfi%ift% INPHEOREMHEGe i n t he gar bage

st orage bath; and : hﬁ:i‘d'o m fur d.5es:.a~llling
i nformati on out putahhngé%gr o?ﬁlgg"gpu | r?g ?ﬁ@%’ﬁl?gﬁgﬁﬁﬁ %gge%? egnﬁyot e
filling statossnuhgtwatthe inpeteosening; and

a transport tube that is connected to the discharge outlet for

transporting the garbage.

11. A garbage collection system according to claim 10, wherein the

garbage storage apparatus further comprises a filling status
detection means for detecting the filling status of the garbage in the garbage
storage bath; and the garbage collection system further comprises

a filling information output means for outputting the information
detected by the filling status detection means.

12. A method for operating a garbage collection system, the garbage
collection system comprising:

a garbage storage apparatus including: a garbage storage bath
having a cylindrical shape in which both ends are closed; an input opening
through which garbage is inputted into the garbage storage bath and that is
provided at one end portion of the garbage storage bath; a discharge outlet
through which garbage is discharged from within the garbage storage bath
and that is provided at the other end portion of the garbage storage bath; an



12. A method for operating a garbage collection system the garbage

col l ection system conprising: a garbage storage apparatus including: a
garbage storage bath having a cylindrical shape in which both ends are
cl osed; an input opening through which garbage is inputted into the

gar bage storage bath and that is provided at one end portion of the

gar bage storage bath; a discharge outlet through which garbage is

di scharged fromw thin the garbage storZ2dge bath and that is provided at
the other end portion of the garbage storage bath; an 21 air introduction
val ve for cant rinttddugtiome Valtrcoﬂ)rccbntrodfingi the dntn‘dmmti(gardiégh* shiar dbe

bath that i ded t t f d h t

R
' t

onen 9, vat SRR neAly T boltnp N dube BRIRIICIRI A

for bl ocki ng)pmnmgttobjamdkhegother elidosind ¢hat g providedein thpegacpege stpraged a
transport tLB that is connected to the discharge outlet for transporting
t he gar bage, aa?ver ein the nethod for operating the garbage collection system

I's characterized ahringﬁg?ﬁlﬁébf\?\ﬂn@ctéﬂ‘%ﬁ 85 ?éﬁpégr I le garbage and a step

for <collecting the ereirn the's oring the garbage

includes: a step har aHI ﬂO\W rtd otkensdansf meVbbtbdqmgWaam?oﬁ bléeking air flow
"non- bl ocked” status;_and a step. for ansporting by the transport neans
t he garbage cm&w@dh@.lappheppam, a(B}S}tni ng to the other end of the garbage

storage bath, whepeyn 18R t§hEPHA" i€ Ydrtlctdd o' hd2HRRAG 5L COUHES for
transporting the garbage,
wherein the method for operating the garbage collection system is
characterized in comprising a step for storing the garbage and a step for
collecting the garbage,
wherein the step for storing the garbage includes:
a step for allowing the air flow block means to be in
"non-blocked" status; and
a step for transporting by the transport means the garbage
inputted via the input opening to the other end of the garbage
storage bath,
wherein the a step for collecting the garbage includes:
a step for allowing the air flow block means to be in
blocked" status; and
a step for allowing the transport tube to have therein
negative pressure to suck the garbage.

13, A method for operating a garbage collection system according to
Claim 12, wherein the garbage storage apparatus further comprises



a step for allowing the air flow block neans to be in blocked" status; and
a step for allowng the transport tube to have therein negative pressure
to suck the garbage. 13. A nmethod for operating a garbage collection system
according to Claim 12, wherein the garbage storage apparatus further

conprises 22 a filling status detection neans for detecting the filling
status of the garbage in the garbage storage bath, the garbage collection
system further conprises a filling inf2% mati on output means for outputting
the information detected by the filling status detection neans, and

wherein the step fofilsngstatys debectipar hmgﬁsffortd@ea:cththﬁrd fitlsn@ ssttap ofdhe
det er m ni ng, Esed on,the infornation otgép tted f||||n statu
out put meanSHRAES dnHhe: g gm%ﬁg@tla@ ¢ gaxbaé% gtiop sydfm
st orage bat 'borﬂ‘fi‘ﬁééker the step for collecting the garbage is perforned or
not .

a filling information output means for outputting the information

detected by the filling status detection means, and wherein the step for storing
the garbage further comprises

a step for determining, based on the information outputted
by the filling status output means regarding the filling status of the garbage in
the garbage storage bath, whether the step for collecting the garbage is
performed or not.



