1 CGarbage Storage Apparatus, Garbage Collection System and Method For
“Operating the System BACKGROUND OF THE INVENTION 1. Field of the

I nvention The present invention relates to a garbage storage apparatus, a
garbage collection system and a nmethod for operating the system 2.
Description of the Related Art A convenfiional garbage collection systemfor
collecting the garbage caused in a building for exanple has been suggested

(see Japarfeashagai Stotpge Apphiratiat iGarbhige Goll82168R)SysTénS afd WRMIRFOR

gar bage storage apparatus under a building that includes a rotation drum
(5) for collecting garbage and Qﬂﬁfé'dngrtb@ Ssem (6) that is connected to
the rotation drumand that has an inlet. The rotation drumis connected to
an input chute (4) extending fromeach floor of the building while the
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chute is sucked and coll écted, € gar bage
coll ection vehicle or the I|ike. By the way, an anount of discharged

Vol 1 i | S EG O e RAGIEEAEE ¢ par ot uses have been required (o
have an inprovedy eepddhtiohdl !LabaBeCDIRRIRAN system for collecting the
; 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 to the exterior of the building. A tip end of
the transport tube is connected to a docking station that is connected to a
garbage qollection vehicle at the outside, for example.

In the case of such a garbage storage apparatus, garbage received
Y§a the input chute is sent via by the operation of the rotation drum to the
discharge chute. Then, the garbage in the dischatge 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



However, when the conventional garbage storage apparatus has a rotation
drum having an increased capacity for exanple, the garbage 2 storage
apparatus nust grow in size. Generally, such a garbage storage apparatus
having a larger size is not preferable in consideration of works and cost
required for the deploynent of the gaPbage storage apparatus because the
gar bage storage apparatus is provided under the building. Wen the

di scharge chute has an increased capacity for exanple, a problemis caused
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a garbage collection system that are prevented from having a larger size and
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* that can store and collect a large amount of garbage. Example embodiments
may provide a method for operating the system.

In accordance with a first aspect of the present invention, there is
provided a garbage storage apparatus, comprising: 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 input
opening toward the other end and that is provided in the garbage storage
bath; and a driving portion configured to drive the transport means.

The garbage collection system in example embodiments 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



The garbage coll ection systemin exanple enbodi mrents may be structured to
have: the garbage storage apparatus; an input tube connected to the input
opening; an air flow bl ock neans for blocking or not blocking air flow
comng via the input opening; and a 3 transport tube that is connected to
t he discharge outlet for transporting3he garbage (9 and 10). In
accordance with a second aspect of the present invention, there is
provided a garbage collection system conprising: a gar bage st orage _
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transporting the garbage inputted from the input opening toward the other

end and that is provided in the garbage storage bath; and a driving portion
configured to drive the transport means; 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 transport tube that is connected to the
discharge outlet for transporting the garbage.

In accordance with a third aspect of the present invention, there
is provided 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 air introduction valve
for controlling the introduction of air into the garbage storage bath that
is provided in the vicinity of the discharge outlet; 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; and a driving portion



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

di scharged fromw thin the garbage storage bath and that is provided at the
ot her end portion of the garbage storage bath; an air introduction valve
for controlling the introduction of d&a into the garbage storage bath that
Is provided in the vicinity of the discharge outlet; a transport neans for
transporting the garbage inputted fromthe i nput opening toward the ot her
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for allowing the transport tube to have therein negative pressure to
suck the garbage. The structure in example embodiments can allow the
‘garbage storage bath to use the space therein in an effective manner to store a
large amount of garbage. The structure 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 céllecting 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).



being inhibited fromhaving a | arger size and collecting the garbage
effectively. The garbage storage apparatus also may conprise a filling
status detection nmeans for detecting the filling status of the garbage in
the garbage storage bath (4). In this case, the garbage sal vage system
also may conprise a filling informt3lpn output neans for outputting the
information _detected by the filling status detection neans (8 and 11). A
met hod for ddw atstrictule glairb@gaIBpIWa@élledlmm’tEy camprrewidest e f or
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st or aggtdia baﬂmghﬁgr the step for collecting the garbage is performed or
not (13). Thé structure in exanpl e embodi nents can provide the
information regarding the fillng status of the garbage in the garbage
storage bath, thus 4 collecting the garbage via the transport tube with an
appropriate timng. The transport neans al so may serve as a neans for
conpressing, at the other end of the garbage storage bath, the garbage
inputted fromthe input opening (2). For exanple, the garbage in the

gar bage storage bath may be conpressed by increasing the power of the
transport nmeans for transporting the garbage. In this case, the space in
t he garbage storage bath can be further effectively used and thus a | arge
anount -of garbage can be stored. The transport neans nmay be any one of a
belt conveyor, a push plate, and a screw feeder (3). The filling status
~detection neans al so may be a neans 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 mi‘crowave type sensor for exanple 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 proximty switch can be used,
for exanple. The filling status detectaion neans al so nay be a neans for

detecting a |l oad caused to the transport neans (6). In this case, a load to
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P The filling status detection means also may be a means 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
FIG1 is a schematic diagram illustrating the structure of the
garbage collection system using the garbage storage apparatus according



FI GS.shows the operation of the garbage storage apparatus when the garbage

col l ection systemusing the garbage storage apparatus showmn in FIG .2 is
operated. FIG6 is a partial cross sectional side viewillustrating a
garbage storage apparatus having another structure. FIG/ shows the
operation of the garbage storage appara?us when the garbage collection

system usi Pc? t he a(ii(tr)[z;ge (g#orage apBar atus shown in FIG .6 is operated.
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extends 1 the garbage collection system using the garbage storage apparatus shown
in FIG.2 is operated.

FIG6 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.

FIG10 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,



.each,.floor of the building 2 (not shown). The garbage storage apparatus 4
I's also connected to the upstream end portion of the transport tube 6
while the transport tube 6 extends through underground to the docking
station 7 provided outside of the building 2. The docking station 7 is
formed to detachably connected to the®&ucking tube 9 provided to the
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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).

FIG2 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
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



,outlet 22 has at the downstream side the second air flow bl ock val ve 26

that is driven by an air cylinder to control the air flowin the discharge
outl et 22. The garbage storage bath 20 al so has, at the | ower part of the
circunference at the downstreamside and in the vicinity of the discharge
outlet 22, the air introduction opening/27. The air introduction opening

27 includeg th bé%te flﬁ valve 28 that controls the introduction of air
into the gﬁ%g’éo b’ﬂfa}g;‘e Has Hroenaithie thput ogeniniv2h ivin arf‘tHocked? khdes .
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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 bath 20. The puéh
- 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 FIG.2, 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



,position at which the | ower end of the push plate 30 reaches the 8

nei ghbor hood of the upstream of the air introduction valve 27. The garbage
storage bath 20 al so has, at the upper part of the circunference at the
downstream si de, the noncontact m crowave type sensor (hereinafter sinply
referred to as sensor) 29. The sensor P may be the known one including a

proj ect or ancéé&) I'b ht reﬁei ving device. The sensor 29 can detect the
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the garbaligic@ot@toar bage storage bath 20 detected by the sensor 29 via
the signal line 41 to the garbage collection vehicle 8. Alternatively, the
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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 cutputs 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 control apparatus 40 is also



.connection. The garbage collection vehicle 8 also transmts 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. Wen the docking station 7 is connected to the garbage
coll ection vehicle 8, then the control ﬁpparatus 40 is also 9 connected

via an air pi ge éerézt.shovm) to the garbage collection vehicle 8. The
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apparatus 40. Then, the control apparatus 40 oper
control siaspectigaly. from the garbage collection vehicle 8 via the signal

line 41, to supﬁ*3 fithe air hgl ny of the. air pipes 51 to 53. As a result,
any one or a pl &I -h[eya Pve S c?‘i‘#‘/fstwhw ay &NPE?WeTf_Qﬂvﬁo%,th‘? garbagond
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control apparatus 40 1s also connected to the
gener at i orcQippaessondne6 shbwn)i inchuded dedhyigarbage Tolleetion véhiéke 80thergach
gar bage st@rage bath.20..The hydraulic pressure generation apparatus 46 is
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s o
- rom the garbage collection vehicle 8 via the signal line 41, to supply the

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 seat 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.



.fhe signal line 45, pressurized oil to the hydraulic cylinder 33, thereby
providing a driving force to the push plate 30. Although this enbodi nent
described a structure in which the air pressure-fed fromthe garbage
collection vehicle 8 is used to drive the first air flow block val ve 25,
the second air flow bl ock valve 26, and®he butterfly valve 28, another

structure al so % be provided in which conpressors are individually
provi ded to the adeveaiiedly, the teyl funtionwof thatcontelaippauny 4@¢i.6)am t he
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“non-blocked” status, the second air flow block valve 26 is in “blocked”

status, 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 bath20. Then, the
garbage inputted 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



.plane of the push plate 30 to nove to the downstream of the garbage

storage bath 20. In this way, the inputted garbage is inhibited from

coll ecting just beneath the input opening 21. When a | arge anount of
garbage is accunul ated at the |lower part of the input opening 21 (Status
2), then the push plate 30 is driven td1 transport the accunul ated garbage
to the domngﬁrean1(8tatus,3). Thereafter the push plate 30 is driven to be

| ocated atWhHe ReiparpRessurized enchgmuspressadaind Hmsytrebsreesimtizggatiatge 20.
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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 eXample. 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
pressure, 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 resuft, 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



.CHUTE | S TEMPCRARI LY UNAVAI LABLE", for exanple. 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 uppernpbst stream position while the first air flow
bl ock valve 25 is in "blocked" statusiand the second air flow block val ve
26 is in "non-blocked" status. \Wen the punp 10 of the garbage collection
vehicle 8 §Eﬂfﬁgea§ﬁt,h ZHeare mgitaadt byf e vednerasll i siri flovopend Siuat e

St at 6 , h b t bath 20 h th i ti
oo ppfirafed St o' BedThaE s’ REETS syt DA, Fiotlporten | ce ne
27 via theaEHBtBEﬂJga?b@g@Ql@ ﬁ@%dZthfﬁée alt’ W%ﬁdti‘ébﬁs‘"&hgﬁgéh gg&lgaggé’ki ng

tube 9 to the garbage Collection vehicle 8.7 As a resu

storage baflfchorgmeoutict 22 of shetgarhagaistorfagevbadyv2d Staxush®). Then, the
20 because the air
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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” s'tatus. 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



.the garbage collection vehicle 8. In this case, the push plate 30 is noved
to transport the remaining garbage at the upstream side toward the
downstream side (Status 8) to suck the garbage with air (Status 9). Wen

t he above operation for collecting the remaining garbage still cannot
collect all of the garbage, then the pﬂ§h plate 30 is |located at the

upper nost stream side to syck the, remai ni ng garbage while the first air
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: driving the push plate 30. In this case, the pressure sensor can detect the
oil pressure in the hydraulic circuit when the push plate 30 pushes the
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. FIG.6 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.



Alternatively, the garbage filling status also nay be detected by a
proximty switch provided at an appropriate position of the downstream of
t he garbage storage bath 20 when the proximty switch has a contact with
accurnul ated garbage. Alternatively, the garbage filling status also may be
detected by a pressure sensor for detddting the oil pressure in a
hydraulic circuit for driving the push plate 30. In this case, the
pressure sedBfroduetion:eeaningel7.0i | pressure in the hydraulic circuit when

the push plate t he ar e, thereby detecting the filling status
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penetrate lg%gngatll e(@g rther described. The garbage storage apparatus 60 also

can be applied 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 system 1 will be
‘described,. |

FIG7 to FIG9 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 (FIG1) 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.



.Sstorage bath 20 to protrude to the exterior so as to be connected to the
notor 63 via a sprocket and chain. The notor 63 is connected via the
signal line 64 to the control apparatus 40. Thus, when the notor 63 starts
to operate based on the control signal fromthe control apparatus 40 and
the screw feeder 62 is rotated in one dPrection, then the garbage in the

gar bage storage gath 20.can,be traps ed to the downstream Those
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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



.garbage. 15 By repeating the reception of garbage and the transportation
of the garbage to the downstream as descri bed above, a |arge anount of
garbage can be accumul ated in the garbage storage bath 20. By allow ng the
notor 63 to generate a further torque, the garbage transported by the push
plate 30 to the downstream while being!Bressurized and conpressed and thus

the space in,the %%%ba e storage bath 20 can be used to the nmaxi mum thus
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gar bage acgjupul Yo NN g N e:.. S age bath. 20 is detected by the
sensor 29 éSt attﬁﬁéé;[% ﬁnﬁ‘?én%ﬁgggtﬁég‘gkﬁ I gr%’e; by sTQteHps: £he |Serewopped
and each ffesderi6l (see StatugliloyY bt ihBg PN | flve GARBACGE
CHUTE IS TE omwfw LNAVA ,I,_%\BLE'}'b:%ﬁ 7 %Pweﬂﬁg%leéems%éfgléﬁ Z’?bé}%ﬁg‘l‘é% age
col | ecti ont©® DEHNcIROB-blackedhstatus. t As heratatisithg gdrbapenstoragedathh 301) to

1 1 j . | ti b o t h, ti , _th
feoder 62 SR I Rn Blr M e Fi: the rivpRiwoneaig 94I te B8 |5 i n
"bl ocked" chseha;geaoaﬂemzsﬁfmﬂu@%ﬂ{ig?gfu ?EO‘% P Xﬁgﬁg SaibhBe can be. .| o &

"nan- bl ocked” status. Wien the pu e garbag

sucks -ai r,SUcked (S&usAM)erfly valve 28 is in "open" status (Status 16). As
st orage apparatus 4, the garbage

aresult, as in e se of the jgarhba

col l'ected at thgs%o&ﬁ§§7?%‘%§mcypefih9ug%gﬁﬂ%?g@l& @nggscCieay typo appargtusesed and

di schar gedise tinyabe stibomt it STk 22 us .17).. Then,

t he garbage is s}ﬁc‘kesd ir]tdotétg.ﬁag ﬂgealr)glattge cg?ﬁragw%ﬁh\?ehilﬁﬁig Lﬁc?rp%%alage.

When t her &T085 seatipARhPidar viaye ﬂiusttming)smlleemwfcdn%yﬁ@r%ﬁﬁe gdrtb@bage
t'he

accumil at SR At ReREHBE AETT Cuar o' The downstr eam (Status 18). oo
The garbage storage apparatus 70 shown in FIG.10 includes the
belt conveyor 71 that is provided in the garbage storage bath 20 énd 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 bath20 can be transported to the
downstream. |
Those components shown in FIG.10 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 FIG3 to FIG.5) and thus will



As a result, the garbage is transported to the downstream and then is
sequentially agitated by air flow to be discharged fromthe discharge
outlet 22 (Status 19), thereby being sal vaged, by the garbage collection
vehicle 8. Wien even the above operation for collecting the remaining 16
gar bage |l eaves a smal | anount of garbad@ in the garbage storage bath 20,

then the rq.{‘sqib%i@ﬂgﬁcp%g%ﬁeaosucked not only by rotating the screw feeder

62 (see Status 1 wing the first air flow block valve 25 to be

in "”0”'b|OCked"Tﬁkﬁbﬁ%ﬁn@ﬁn%ehﬁﬁﬁ|Bhotﬁgngﬁég ?§%Q%ﬁg§xg%§£ﬁ§$6%%ﬁn have

therein air flow noving fromthe I nput openin Ut | et
22 and thugasbagsstinl & bigh-miser elmidlmim'migﬁr,baﬁghq@ge beffics ckedd{rs atys 20) -
The above-gﬁgcribed push plate type and screw fype appar at uses ’so may be
substitute 9“%%9 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 garbage 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 contro
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 FIG 10 having the sanme reference



.nunmeral s as those of FI& 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 collection system 1 shown in FIG.1 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 for collecting garbage effectively. The operation of the garbage
coll ection system 1 using the garbage storage apparatus 70 is simlar to
that of the garbage collection system1 wusing the garbage storage
apparatus 4 (see FIGS to FIGS) and thusygM Il 17 not be further descri bed.
The present invention also can be used %o collect and store the garbage in
a high-rise condom nium high-rise office building, for exanple. 18

CLAIMS 1. A @gurAdpgs storage apparatus, conprising: a garbage storage bath
having a cylindrical shape in which both ends are closed; an input opening
t hrough which garbage is inputted into the garbage storage bath and that

i s provided &t bagcisﬂmmgdappemﬂtushﬁ)mpﬁbﬁge storage bath; a discharge
outl et through which garbage is discharged fro ithin the garbage storage
bath and that is pq&‘?ﬂ&f%e gﬁorﬁﬁ%%ilﬂgmvgﬁg %Gyﬁ]pgﬁlcéi shape 19avhigle betlyr age
bath; an ai repdydredlsseton valve for controlling the introduction of air

into the garbage stqrage bath that is provided in the vicinity of the
di scharge outl et; & fRpWt epeningdhsotgh whhohpgathage ihdnpattbdgmtonthu t ed

fromthe 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:

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;and

a driving portion configured to drive the transport means.

| 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:



. nput opening toward the other end and that is provided in the garbage
storage bath;and a driving portion configured to drive the transport neans.
2. The garbage storage apparatus according to Claim1, wherein the
transport neans al so serves as a neans for conpressing, at the other end of
t he garbage storage bath, the garbage inputted fromthe input opening. 3.
The garbage storage apparatus according to Claiml1l or aim?2, wherein the
transport neans is any one of a belt 032veyor, a push plate, and a screw
feeder. 4. The garbage storage apparat according to any one of the

precedi ng cl ains, ofnrising: 19 at}ifié”in st at,us det ecti.on neans
for detecting theaffiphtg:g{a 5 gcti?ngﬂ nsgi(;‘gr %Ct]'[’rggfl}?eﬁ ?ﬂ%é@@“%?gtﬁé‘@e
bath. 5. Theggrbapaiethet@irbgse stopaiebath. according to Claim4, wherein the
filling status detection neans is a neans for detecting the occupation

status of the garbage in the garbage storage bath. 6. The garbage storage
appar at us acsoTgi i ] : e il tat us
detection mcanHFgg%H%g%(zﬂa o%pgé{a&ﬁér%ég%gﬁggagé%‘{rghfft%%ljl sport
means. 7. Triéatyadssapsiont meage isippacany foradeteciing the ocemyativiesatucbfities 4 to
6, Wwherein fiJI'n%ﬂItatu det ctﬂi%on means Is a neans for detecting the
wei ght of tré@?g%geb@gtbei 98 3‘?3&&3@ torage bath. 8. The garbage storage
appar atus according to any one of clains 4 to 7, further conprising: a

filling infornation output neans for outputting the information detected
by the fillifaglhe gathagesterageappatatns acoording to&ilbiget st Glame %ppherairus

accordi ng t oh aFidN & aPls HPRISE FILA is a means 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



.claims, further conprising: an air flow block neans for bl ocking or not

bl ocking air flow comng via the input opening. 10. A garbage collection
system conprising: a garbage storage apparatus including: a garbage
storage bath having a cylindrical shape in which both ends are cl osed; an
I nput opening through which garbage is inputted into the garbage storage
bath and that is 20 provided at one end portion of the garbage storage
bat h; a discharge outlet through mhicg garbage is discharged fromw thin
t he garbage storage bath and that is Povided at the other end portion of

t he gar bage ; Lr 10kl o tion,valve for controllin he

i ntroduct i orﬁligfg fcgei@reatf)ﬁlﬁé; eflﬁgb Og’QPBa%Q{hesgﬁfﬁ’géﬁ FAARC (Gl ?‘s‘ﬁﬁ‘?‘lwgﬁé’&l‘ t he
vicinity of thheugh sdtich garlsugel Bt disshidfpedsRont witlharthe f bﬁg@@ﬁﬁﬁ%& i, the
gar bage mpu%qtﬁﬁ@legromth I nput g@gm ng toward . the other end and that is
provi ded in Ispyguided it S othier end peutian of the gerbage starage batk g @ied t o
drive the trj ioBR15¢ i . C t e. 1.n openi ng; an
Sir f1 ow bl aopeRREHo for?glfgg fi°%8‘“%%lhﬁg@eb@<%3% gt %‘#}OW""(&@% 5?88%% t he
i nplut o]E)eni sigrage bath ﬂlaampmh rvidetdﬂmethb ehatinity (ifcthgdistchdr fSlJoﬁtﬂla; di gehgicge
outlet for sporting the rbage. 11. A age collection system
accor di ng t&h%% rltﬁa}nsﬁﬂgtpég ﬂ[%% %%%H@’é‘@%ﬁ@e%%t%m@g teward
conpr i ses  a the okhdrCerst aid Shardig ey i ﬁw%@ggsgtcﬁg%%%gg%%ﬁ%

status of the garbage in the g age stora t age
col | ecti on PPHi@HET toodimiys thedeanapoit inhéams; i nf or mat i on out put means for

12. " met hod for St iEe sOREREE Bh nett PRFRBES: e the garbage |
an air flow block means for blocking or not blocking air flow
coming via the input opening; 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



.col l ection system conprising: a garbage storage apparatus including: a

gar bage 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 storage bath and that is provided at
the other end portion of the garbage sﬁgrage bath; an 21 air introduction
valve for controlling the introduction™of air into the garbage storage

bath that i syiprVtfstil el Ni : ischa .outlet: .a transport
nmeans for t?zgﬁsigl\gfrtl né’i({}hyag‘éér/gégeéé%ﬁiﬁl{@%Pgoﬁﬁ?{%%%h tOteggem%f?gﬁfeoward
the other ergarbage staange batir that de grovideticinahe hagiaitst of Beedisbhidge anfkta
driving porti(%n confiﬁijredrﬂgo drive the transport means; an input tube

connect ed t & tHESPRPUINGHS i gtransperting (they gsrbage rapwided dirom dakiingubr not
onne. . . . : it "
ocki ng ai roﬂérﬂi;l‘% etégzgdwha'o%éﬂ*té?eé@pgtrlﬁ@;igy?swd%& 1natl‘§e{]gﬁélgé£§:t s t hat

is connected to Scharge ou nsporti ng age, erein
the method fhsthiognst adriving pertigardoadizuced tedtive thetrstsport meankar act eri zed in

conprising a step_far._storing the bage and a step for collecting the
gar bage, wherein Phéﬁgyéﬁlbpég)ngpgﬁ%ﬁ@ &'%emﬁg BREREAC| udes: a step for
allowing the air &hoxrfle’KbIgAK méthdfoi blockitid Bl fdtelloKiab Usir dﬂgﬁfaat e

step for transp_orti_n% by the transport means the& garbage 1 npttte
i nput openi KEMIBEHA The Meputapenang;and gar bage storage bath, wherein the a

step for collectingyhNg,g3" AALE thiCi¥%sinected to the discharge outlet 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 allowng 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 in% rmati on output nmeans for outputting
the information detected by the filli g status detection neans, and

wherein the step f i .gar e fur [,: COMDI | a, st f.or
determ ni ng, bas eci10 gi}]lﬁﬁééfalﬁ%% g%%gpg@ﬁ%%}%fﬂrt%egg%t&ng F;”Ilge iﬁ?]fﬁ?g ﬁbﬁ‘%@f Gﬁe

out put neansgarbage di rthe tdmbigd kiorgges bath)sthel girlbaggaodiegton systdne faathbage
st orage bat hc’oﬁ%ﬁéehser 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

 astep 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.



