CHUTE | NTERVEDI ATE STORAGE SYSTEM AND METHOD OF CONVEYI NG REFUSE THEREOF
FI ELD OF I NVENTION This invention relates to a system of allow ng an
intermedi ate storage in substantially vertical chute systems. BACKGROUND
OF THE | NVENTI ON Central i sed chute sylstens for the conveyance of nateri al
wWithin multi-storey buildings, or between a multiple of floors, are known
inthe art. An exanple of this would be the centralised refuse chute
syst ens iGHLTE INEEBMEDIATE STOQRAGECSYSTEM ANDYWIETEHOD OFCONVEYING a

mul tiple f rs, found on individual floors, to a centralised
refuse Jﬂéfggﬁyfﬁggﬁgsﬁbin, usual |y housed at the bottom of the chute.
Where centralised refuse chutes service particularly high-rise buildings,
the amount of refuse inserted into the chutes, via the refuse hoppers, in
a short period of time nmay be very large, and the anount of refuse

gat her i ngiepptdeINfENAofanbers frequently becone high between the

periodic enptying of the refuse fromthe chanber. This wll lead to an
eventual overflow of refuse gathering in bins or other equi pnent at the
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probl em of overtflow at the c cha 't ma econom-Tal |l y
vi abl e i rvertisel ¢hatysystems. Anot her met hod of solving this problemis to
create a |larger refuse storage roomor bin, to house the incom ng refuse.
Unfortunately, an increased storage roomsize will spoil the aesthetic
appear anRAGKGRUNI OFdThikg INVENTION: | ncreased vol une of stored refuse will
create foul snells and may be a health risk. This is especially so should a
proper air displacenent and sanitisation systemnot be put in place. This
may eventGestialisetegutalsysterhe for dhaieorokyarive di onstertisd dthinomultisitorey blillingsnot s
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centralised refuse chute systems in multi-storey buildings, for the conveyance of refuse

from a multiple of refuse hoppers, found on individual floors, to a centralised refuse

storage room or bin, usually housed at the bottom of the chute.

Where centralised refuse chutes service particularly high-rise buildings, the amount of
refuse inserted into the chutes, via the refuse hoppers, in a short period of time may be
very large, and the amount of refuse gathering in the chute chambers frequently become
high between the periodic emptying of the refuse from the chamber. This will lead to an
eventual overflow of refuse gathering in bins or other equipment at the chute chamber.

Increasing the frequency of emptying may alleviate the problem of overflow at the chute
chambers, but it may not be economically viable in the long term.

Another method of solving this problem is to create a larger refuse storage room or bin,
to house the incoming refuse. Unfortunately, an increased storage room size will spoil the
aesthetic appearance of the building, and the increased volume of stored refuse will
create foul smells and may be a health risk. This is especially so should a proper air
displacement and sanitisation system not be put in place. This may eventually degrade
the value of the households or commercial units within the multi-storey building.

In prime or land scarce areas, having an increased refuse storage room size may not
even be an option.



Addi tional problens exist where accunul ated refuse at the bottom of the
chute are conpacted by the inpact of objects falling fromgreat heights. A
dense slug of material wmay form giving rise to collected refuse being
embedded at the bottom of the refuse2bins. This creates difficulty for a
refuse collector when attenpting to renove the refuse fromthe refuse

bins. In extre cases, te rary interryptions to the use _of the refuse
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chute W ldhukemey evernsdcar.pr obl ematic. Controlling refuse discharge This

met hod adopts a system of an underground vacuum transport pipe for renoving
refuse froma centralised chute storage, to another |ocation for eventual

final di spesaha beehtitiehpts lorRRIFERhe problein FISINGTH Iried WASc Bifnand
cl oseabl e di scharge valves to comuni cate between a centralised refuse

chute, with the underground piping system \Wile this systemallows a
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Controlling refuse discharge

This method adopts a system of an underground vacuum transport pipe for removing
refuse from a centralised chute storage, to another location for eventual final disposal or
further treatment. This system involves openable and closeable discharge valves to
communicate between a centralised refuse chute, with the underground piping system.
While this system allows a building developer to do away the need for a centralised
storage room at the bottom of each building, the underground vacuum transport system
requires an airtight seal to be maintained, which can prove to be a costly affair.

There is thus a need to provide an economic waste management system, which can
even be retrofitted on existing refuse chutes so as to assure convenience of the people
living or working within the building, and also fo do away the need for a large chute
chamber to allow better usage of floor space .

SUMMARY OF THE INVENTION

According to the invention, there is provided a material management system, to be
incorporated within a substantially vertical chute system in a multi-storey building,

including a substantially vertical chute for the conveyance of material from a hopper to a



incorporated within a substantially vertical chute systemin a nulti-storey
building, including a substantially vertical chute for the conveyance of
material froma hopper to a 3 subsequent storage container or room at

| east one intermediate storage unit Wthin said substantially vertical
chute, said internediate storage unit having a rel easi ng neans, a :
determ nation nmeans to determ ne the amount of material within said at
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means, to the bottom Storage container or room mEfr ef erapl e rel easing
means i s VAlus, MIBTRID eadeternupatian peedsisdn|opmmunication adthi said raleasind weans
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retract aly &l me%Bitbh s%r?%@fzé}%iﬁer EMeopunch-through nechani smis housed
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within a renov e cover. anot her preferred enbodi nent of the present
invention, the releasing neans further includes an ejector plate to enact

a hori Zorﬁrém‘eréﬂw,@ﬁe rgpbtgﬁ%qﬂyérﬁtigg Jiat _rpila?é. in order to nove the

accunmul ated material to the chute opening within said internediate storage
unit. In a preferred enbodi nent, the determnation neans is a detector to
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storage unit.

Preferably, the punch-through mechanism includes a retractable claw.

Still preferably, the punch-through mechanism is housed within a removable cover.

In another preferred embodiment of the present invention, the releasing means further
includes an ejector plate to enact a horizontal force on accumulated material in order to
move the accumulated material to the chuie opening within said intermediate storage

unit.

In a preferred embodiment, the determination means is a detector to detect a pre-
determined characteristic value of refuse within the intermediate storage unit.

Preferably, the characteristic value is a height of material within the intermediate storage
unit.

Still preferably, the characteristic value is a weight of material within the intermediate
storage unit.

in a preferred embodiment, the sensor is an infrared detector.

in a still further preferred embodiment, the system further inciudes an air-displacement



In a preferred enbodi ment, the sensor is an infrared detector. In a still
further preferred enbodi nent, the systemfurther includes an

ai r-displacenent 4 pipe to allow a displacenent of air within the chute.
Preferably, the air-displacenment pipe extends to an outlet of the chute.
Still preferably, the outlet is at the top of the building. In yet another
preferred enbodi nent, the internediate storage unit further includes a

br eakf al Ipipeetorainwsndispaganesrd of aidwitbiatthe oimatet of material di scharged on to
the rel ease nechanism Preferably, the breakfall nmechanismis hingedly
connected to a side of the chute to allow a rotational novenent when

mat er i al Rrsferahhy dite dir-disphaedebt pHedk ek hdatecinemitiehof tBe chlitepr ef er abl y, the
breakfal | mechani sm further includes a cushioning layer. 1In a preferred
enbodi nent, the releasing neans can be activated manually. In yet another
pr ef er r edbtll poefdratnthe duilet szt drentedioditne talildingge unit further includes a

cl eaning system Preferably, the cleaning systemis a flushing systemto
flush liquid wastes towards the bottomof the chute. Still preferably, a
base pl atle yef ahbttee'r prefemed] eatbedistent, aihe intermediatel stotdageechit Aciher thdgles @
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rel easi ngnemhansm a determ nation neans to determ ne the anmount of rraterl al
within said at | east one internediate storage unit, said determ nation
means coupled to a pre-set characteristic value, wherein the determ nation
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In a preferred embodiment, the releasing means can be activated manually.

In yet another preferred embodiment, the intermediate storage unit further includes a
cleaning system.

Preferably, the cleaning system is a flushing system to fiush liquid wastes towards the
bottom of the chute.

Still preferably, a base plate of the intermediate storage unit is inclined.

According to another aspect of the invention, there is provided an intermediate storage
unit, adapted to be used in any one of the preceding claims including a releasing means,
a determination means to determine the amount of material within said at least one
intermediate storage unit, said determination means coupled to a pre-set characteristic
value, wherein the determination means is in communication with said releasing means
to discharge material stored within the intermediate storage unit, above a pre-determined
characteristic value for the refuse, as determined by the determination means, to a

subsequent intermediate storage unit.

Preferably, the subsequent intermediate storage container or room is a bottom storage
container or room.



container or room 5 Preferably, the internediate storage unit further

i ncludes a fire-proof nechanism Still preferably, the fire-proof

mechani smincludes a heat activated fire represser. Still preferably, the
fire-proof nechanismincludes a snokesactivated fire represser. According
to yet another aspect of the invention, there is provided a rel easing
nmeans, adapted to be used in any one of the preceding clains wherein said
ej ector plate and punch through mechani sminclude |inear actuators

notivate [ a. inati.qn.of .rotary. .electronic,. hydraulic,
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rel ease nmechani smfurther includes an ejector plate. According to yet

anot her assobléccef' of the invention, there is provided a nethod of preventing
an overload of an internedi ate storage unit including the steps of

determ ni n overl o situati in a.first inter, iate storage unit in
conpari s dﬂc%wcﬁrpg t(,g s‘ép anather %spe& ofOtRe invention, there is provi eg a methoc} 01! co%veylng
material within a chute system in a multi-storey building, whereby the material within each

intermediate storage unit is released in tandem.

According to another aspect of the invention, there is provided a method of conveying
material within a chute system in a multi-storey building including the steps of turning on
an activation button, said activation button in communication with said intermediate
storage unit, opening up the sliding plates, activating the release mechanism, sensing the
intermediate storage unit is clear using a sensing means, and closing the sliding plates.
Preferably, the method is programmed into a programmabile logic controller.

Still preferably, the activation button activates the programmable logic controller.
Preferably, the sensing means is a sensor.

Preferably, the release mechanism is a punch-through mechanism.

Still preferably, the release mechanism further includes an ejector plate.

According to yet another aspect of the invention, there is provided a method of

preventing an overload of an intermediate storage unit including the steps of determining
an overload situation in a first intermediate storage unit in comparison with a pre-set



characteristic value, establishing a second internmedi ate storage unit bel ow
for an, overload situation in conparison with a pre-set characteristic

val ue, discharging material froma first internediate storage unit to a
second internedi ate storage unit whensaid second internedi ate storage
unit is not in an overload condition. Preferably, the nethod is programed
into a pr AR i | Leg. tJ ef er e erm pation
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characteristic value can be progranmmed into a programmable |ogic

cont r ol | grreferably,dhe aethdies pagranmedfintd lagprograsmtabdenlogicloentolies. pr ovi ded a

nmet hod of managing material wthin a chute systemwherein an alert occurs
t hrough an alert neans when the sensor nmalfunctions. Preferably, the alert
means i s Silldrefesbly, titk deteoninationsoears ismisehsorg device. Still preferably,
the alert nmeans is a light emtting diode. In a preferred enbodi nent, the
met hod of managing material within a chute system further includes the
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unit is citerage usitsigredn adevenoadsdtubiion. neans, and cl osing the sliding plates.

Preferably, the rel ease nechanismis a punch-through nechanism 7 Still

preferably, the rel ease nmechanismfurther includes an ejector plate.
Preferably, the overload situation is a pre-set characteristic value.

Still preferably, the pre-set characteristic value is a level of material within said
intermediate storage unit.

Preferably, the pre-set characteristic value can be programmed into a programmable
logic controller.

In yet another aspect of the invention, there is provided a method of managing material
within a chute system wherein an alert occurs through an alert means when the sensor
malfunctions.

Preferably, the alert means is a visual indicator or sound emitting device.

Still preferably, the alert means is a light emitting diode.

In a preferred embodiment, the method of managing material within a chute system
further includes the steps of turning on an activation button, said activation button in
communication with said intermediate storage unit, opening up the sliding plates,
activating the release mechanism, sensing the intermediate storage unit is clear using a

determination means, and closing the sliding plates.

Preferably, the release mechanism is a punch-through mechanism.



8 DRAW NGS Enbodi ments of the invention will be described, by way of
example only, with reference to the acconpanying draw ngs, in which:
Figure 1 shows a conparison between the current centralised refuse chute
systemof the art, and the material franagenent system of the present
invention. Figure 2 shows the side elevation view of the internediate
storage unit of the present invention. Figure 3 shows the side el evation
of the punch-through nechanism in use. Figure 4 shows the side elevation
of the ej&titmefepitdy,ahe felgnseendchahisusiutther intiodescdragjectof platd. eri al conveyance
within the chute systemof the present invention. Figure 6 shows the flow
chart in an overloading situation of the invention. Figure 7 shows the
flow chart in a sensor malfunction situation. DETAILED DESCRI PTION OF THE
| NVENTI ON Reference will now be nmade in detail to the preferred enbodi nents

of the invention, exanples of which are illustrated in the acconpanying
drawi ngs. Wiile the invention will be described in conjunction with the
preferred enbodi nents, it will be understood that they are not intended to

limt the invention to these enbodi nents. On the contrary, the invention
is intended to cover alternatives, nodifications and equival ents, which may
be included within the spirit and scope of the invention as defined by the
appended clainms. Furthernore, in the follow ng detail ed description of the
present invention, nunmerous specific details are set forth in order to
provi de a thorough understandi ng of the present invention. However, it

w Il be obvious to one of ordinary skill of the art that the present
invention may be practiced without these specific details. |In other

i nstances, well known nethods, procedures, conponents, and features have
been described in detail as not to 9



sets forth, in particular, the invention in use wwthin a refuse chute
system but it is envisioned that this systemcan simlarly be used in any
conveyi ng systemfor the conveyance f material including but not linmted
to refuse. Figure 1 shows the side elevation of a refuse chute system 1000,
where the internediate storage unit 2000 is integrated. The internedi ate
storage PRAWMIGS, is shown in a unit wthin the refuse chute system 1000;
but can be adopted in a plurality of internmediate storage units,
preferably in equally spaced intervals throughout the refuse chute system
1000. |t Evhbedinehts otk nyeotioh witide describéd)tbhyrwaydofat@nglieooalgewitinrdfe280€ can

be descri ; i reference and detail ed expl anati ons
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di rected towar orage unit 2000 will apply to other
subsequent internedi ate storage units. Figure 2 shows an enl arged vi ew of

an inter i at.e ra j . i nt er medi at torage unit 0Ois a
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means 21CHt iasd $reomaterial inesagenednd sysemeanfittodpreserit imentiosensor 2110,
positioned within the internedi ate storage unit 2000, where the sensor 2110
is a level sensor 2111, to detect the |evel of refuse accunulated within

t he i nt erfiguiec® ehawothegside wievati@0oRw ditins ihteweddiaenstoragd Lihlt dfsthepessnt vel y
connect eqn e?ﬁi&l?e rel ease nechanism 2200, to release the refuse within the
i ntermedi ate St'orage unit 2000 when a predeterm ned characteristic val ue
of refuse is detected. It is to be understood that this disclosure does

not |imte t ensor _Lo evel sensor, and includes wei ght
sensors, Felé%gg%@%?%%?%efeﬁgﬁcgne?ﬁé%pgpc 7 %‘Pgiheﬁ'e‘fr}@"l?@"'érbﬁ%yed are
honbgenous products. Any type of sensor capable of sensing the continued

f it hi he i dj it 2000 b
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interfere with the normal operation of the refuse chute system 1000. The
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when t he presshetreentiomed characteristic value is detected by the
Figure 6 shows the flow chart in an overloading situation of the invention.

Figure 7 shows the flow chart in a sensor malfunction situation.

DETAILED DESCRIPTION OF THE INVENTION

Reference will now be made in detail to the preferred embodiments of the invention,
examples of which are illustrated in the accompanying drawings. While the invention will
be described in conjunction with the preferred embodiments, it will be understood that
they are not intended to limit the invention to these embodiments. On the contrary, the
invention is intended to cover alternatives, modifications and equivalents, which may be
included within the spirit and scope of the invention as defined by the appended claims.
Furthermore, in the following detailed description of the present invention, numerous
specific details are set forth in order to provide a thorough understanding of the present
invention. However, it will be obvious to one of ordinary skill of the art that the present
invention may be practiced without these specific details. In other instances, well known

methods, procedures, components, and features have been described in detail as not to



sensor 2110, shown in the preferred enbodi mrent as a | evel sensor 2111, a
signal is sent to the rel ease nechani sm 2200. The rel ease nechani sm 2200

i ncl udes a punch-through nechani sm 2210, an ejector plate 2220 and a
sliding plate 2230. The sliding plates 2230 slides open, allow ng the
accunul ated refuse to | eave the internediate storage unit 2000

t heret hrough. To ensure a conplete discharge and to ensure there is no

bl ockage Wheegrsalily obseurmaspeds ohiliedressnt invertiosj ect or pl ate 2220 provides a
hori zontal force towards the opening of the sliding plate 2230, whereas

t he punch-through nmechani smprovides a vertical force. The punch through
mechani sniiExdepcartionmgds foythwaypasiculan, thrireatien & useavithina tafuse ohyle sksteme
refuse t - ARERLNG; L0 ; : ' kDl cl aw
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cover 2Xpaveypngs of materiekinelnding but eotdivaited 1 rafggands on a downwar d noti on
and retracts with a mninmal upward pulling force due to the angle of the

retracted_claw. Thus it can be seen that the retracted claww |l not be
obst r uct ifigureHeshesisdhe side stavation at a rejusa chute systemi 19§0avheretiee ndaremeplate e
even whern Ij: G Dl ' ol hN: fer

erbodi monts “Ehar !t A000 e i dialeh TheTiEmedatk B0 ARG ISHRIR A GRY  o

i ncl i ned.within the refyrsl ¢hdel sygemi HR00abubaan be adoptedvinsa phueality bhitntérmedigteect or
plate 22 i r l. e i
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of each s1008i hgheuldbe updaBtded thatraagh inérmadiate stragmanit 2@00cess beTtheschibatt|  of
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ef f ect i vestorage uni 2061 willsalydo other agesegfientiatermediatestiorage usitsor age unit 2000.
Thus, for a sharp incline for the base plate of the internedi ate storage
unit 2000, it can be seen that an ejector plate 2220 will not be needed to
cl ear t hd igwedsshomwistan enlarged iviemesfrardintermediater stgmganinit 202000he mtetmiediate at e
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2000, t hepo%ltiioﬂécf]%tmnaﬁ\g intermediate storage unit 2000, where the sensor 2110 is a level
sensor 2111, to detect the level of refuse accumulated within the intermediate storage
unit 2000. This level sensor 2111 is operatively connected to the release mechanism
2200, to release the refuse within the intermediate storage unit 2000 when a
predetermined characteristic value of refuse is detected. It is to be understood that this
disclosure does not limit the type of sensor to a level sensor, and includes weight
sensors, especially where the refuse or material to be conveyed are homogenous
products. Any type of sensor capable of sensing the continued presence of refuse within
the intermediate storage unit 2000 may be employed by the present invention, as long as
the sensor does not interfere with the normal operation of the refuse chute system 1000.
The means of activating the sensors is by no way to be limited, and examples inciude
mechanical, optical and uitrasonic sensors.

As shown in Figure 2, when the predetermined characteristic value is detected by the
sensor 2110, shown in the preferred embodiment as a level sensor 2111, a signal is sent
to the release mechanism 2200. The release mechanism 2200 includes a punch-through
mechanism 2210, an ejector plate 2220 and a sliding plate 2230. The sliding plate 2230
slides open, allowing the accumulated refuse to leave the intermediate storage unit 2000

therethrough. To ensure a complete discharge and to ensure there is no blockage of the



2230 can further be controlled by neans of reciprocation opening and
closing novenent. It is also advantageous that the base plate of the

i ntermedi ate storage unit 2000 is inclined as liquids that my be di sposed
within the internediate storage unit jgill also be allowed to flow through
t he chute opening bel ow each sliding plate by virtue of gravitational
forces. Further, with a cleaning systemin the formof a flushing system
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channel could also be branched off to a direct outlet, preferably at the
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volume for refuse storage of the intermediate storage unit 2000. Thus, for a sharp incline
for the base plate of the intermediate storage unit 2000, it can be seen that an ejector
plaie 2220 will not be needed to clear the refuse within the intermediate storage unit
2000, and the rafe of discharge of refuse within the intermediate storage unit 2000 is
seen to increase as compared to a base plate with a gradual incline. To further enhance
the release of the material within the intermediate storage unit 2000, the sliding plate

2230 can further be controlled by means of reciprocation opening and closing movement.

It is also advantageous that the base plate of the intermediate storage unit 2000 is
inclined as liquids that may be disposed within the intermediate storage unit will also be
allowed to flow through the chute opening below each sliding plate by virtue of
gravitational forces.

Further, with a cleaning system in the form of a fiushing system, cleaning liquid can be
dispensed from the top of the chute, and be allowed to drain down towards the refuse
storage room, and hence cleaning the chute system 1000.

A breakfall mechanism 2300 is hingedly connected to a side of the intermediate storage
unit 2000, positioned advantageously to prevent a direct impact on the punch-through
mechanism 2210, which will in turn break the fall of the falling refuse so that the



environment to users. Figure 3 shows a close up elevation view of the
punch-t hrough nechani sm 2210, where the extendible claw 2211 is seen in an
ext ended position. The individual cl 2214 are hinged on the central
spine 2215 to provide a preferably limted extension fromthe vertical
axis to between 60 to 90. A pneumatic actuator 2216 provides the
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mechani sm 2210 is preferably housed within a protection cover 2213, to

provide a protective guard against falling refuse. Further, a breakfall
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to a direct outlet, preferably at the top end of the multi-storey building. This prevents a
potential build up of foul smells within the refuse chute, thus creating a more pleasant
environment to users.

Figure 3 shows a close up elevation view of the punch-through mechanism 2210, where
the extendible claw 2211 is seen in an extended position. The individual claws 2214 are
hinged on the central spine 2215 to provide a preferably limited extension from the
vertical axis to between 60° to 90°. A pneumatic actuator 2216 provides the reciprocating
movement of the extendible claw 2211.

The punch-through mechanism 2210 is preferably housed within a protection cover 2213,
to provide a protective guard against falling refuse. Further, a breakfail plate 2300 is
hingedly positioned above the protection cover 2213. A cushioning layer 2310 allows the
impact from falling material to be reduced. It also reduces noise generated due to the
impact of the falling material on the breakfall plate 2300. Further noise reduction could be
effected by means of lining the breakfall plate with resilient material.

Figure 4 shows a detailed view of the ejector mechanism 2220, where the ejection is
mechanised by a pneumatic cylinder 2221, pushing out the ejector plate 2222. In a
preferred embodiment, a refuse guiding plate 2500 is positioned atop the ejector to allow



collection tinme mninum The rel ease mechani smconsists of the sliding

pl ate,. the punch- through nmechanismand the ejector plates, as previously
described. As previously explained, 1éor an internediate storage unit with
an inclined base, the rel ease nmechani§m need not include the ejector

pl ates, as, by virtue of the inclined base, the refuse will gather at the
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ProgranMyeed not include the sjector plates, as, by virtue of the inclined base, the refuse will

gather at the opening of the sliding mechanism and does not require a horizontal force to
be enacted on the refuse.

Once the intermediate storage unit is clear, as determined by the determination means,
which, in a preferred embodiment is a infra red detector, the release mechanism 2200
will then stop activation. it is to be understood that this method of discharging will
continue should the intermediate storage unit not be clear, as determined by the

determination means, as previously explained.

In this preferred method to prevent the overloading of refuse within an intermediate
storage unit 2000 below, the refuse can be discharged to a subsequent intermediate
storage unit 2000, thus providing an automatic means of levelling the amount of refuse
within each individual intermediate storage unit 2000. Thus, it can be seen that the refuse
load of the multi-storey building can be advantageously re-distributed, for as many
intermediate storage units there are within the refuse chute, thus lessening the
requirement for a large refuse storage room or bin at the bottom of the multi-storey
building, thus optimising storage space and design volume of intermediate storage unit
as seen in the flow chart of Figure 6.



wi thin the progranmabl e | ogic controller is such that, once an overl oad
situation is detected in an internedi ate storage unit, denoted as the nth
unit for ease of reference, the systemfirst establishes if the n"h unit
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(n+1)" intermediate storage unit will discharge to the (n+2)" intermediate storage unit,

and the n™ intermediate storage unit will discharge to the (n+2)" intermediate storage

unit. This process is repeated till an intermediate storage unit 2000 is detected within a

safety level. Thus, the refuse within each intermediate storage unit is distributed, and the

chute system as a whole, will be able to maximise the storage of the total designed

volume of the system by distribution the material, wherever possible.

However, should the intermediate storage unit detected in an overload situation be of the
last intermediate storage unit 2000, then an alert will be generated for maintenance, or a
refuse collector, to clear the refuse accumulated within the chute 1000.

In a sensor malfunction situation, the method of managing the waste within the chute
system can be seen in the flowchart of Figure 7. The logic is preferably programmed into
a programmable logic controller. Once a sensor malfunction scenario is detected, an alert
will be generated. This alert is preferably visual, and be a light emitting diode, but it may
also be an audio or wireless signal to a remote location, preferably a control station,

where a refuse collector will be alerted during collection. In parallel, the lowest



where a refuse collector wll be alerted during collection. In parallel,

the lowest 14 internediate storage unit with a sensor mal function wll be
identified. The subsequent internmediate storage unit will then be
activated in a “collection node', asldescribed earlier and illustrated in

Figure 5. For the internediate storage units above or prior the
intermedi ate storage unit detected with a nmalfunction sensor, the sensor
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manipulating a timing mechanism. This timing mechanism can be programmed info the

programmable logic controller.



| east one internedi ate storage unit, said determ nation nmeans coupled to a
pre- set characteristic value; wherein the determnation neans is in
comuni cation with said releasing neans to discharge refuse stored within
the internmedi ate storage unit, above @ Ppr e-determ ned characteristic val ue
for the refuse, as determ ned by the "“determ nati on neans, to the bottom
‘storage container or room 2. A naterial nmanagenent system to be

i ncor por agefipg t hi n a substantially vertical chute systemin a

mul ti-storey building according to claim 1, wherein the releasing neans is
a sliding plate. 3. A material managenent system to be incorporated wthin
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mechani smis encasedheteinithe datermiratiab meapevein commaninatioar wit said melgasiegt

system to be | 0 1] L all [ t sfemin
a nmulti-stor ey'lngﬁl%lrg:l ﬁg&ﬁi%&% Tﬂéé‘aﬁﬁd{ipﬁﬁ@ﬁéé%@ gmé@%tgtsﬁ%lﬁg%e%gﬁsgb% é
pre-determined characteristic value for the refuse, as determined by the

determination means, to the bottom storage container or room.

2. A material management system, to be incorporated within a substantially vertical
chute system in a multi-storey building according to claim 1, wherein the releasing
means is a sliding plate.

3. A material management system, to be incorporated within a substantially vertical
chute system in a multi-storey building according to any one of the preceding
claims wherein the releasing means further includes a punch-through mechanism
to enact a vertical force on accumulated refuse within said intermediate storage
unit.

4, A material management system, to be incorporated within a substantially verticai
chute system in a multi-storey building according to any one of the preceding
claims, wherein the releasing means still further includes an ejector plate to enact
a horizontal force on accumulated refuse within said intermediate storage unit.

5. A material management system, to be incorporated within a substantially vertical
chute system in a multi-storey building according to claim 3 wherein the punch-

through mechanism includes a refractable claw.

8. A material management system, to be incorporated within a substantially vertical



Is a sensor to detect a pre-determ ned characteristic value of materi al
within the internediate storage unit. 8. A material managenent system to
be incorporated within a substantially vertical chute systemin a
mil ti-storey building according to cligim7 wherein the characteristic
value is a height of material within the internmedi ate storage unit. 9. A
mat eri al nmanagenent system to be incorporated within a substantially

vertical chutehusysystemiin aammull-étbre§tiﬁ|i|@l9!g RigbdrdingOtoastaien §lwherdi® tied pliribh’
wherein the sensor an_infrare A material managenent

system to be WH@PWB’E“\/\P@HW&Q“@%H‘S@ Eﬁﬁ‘?‘?végle)PQY@Fﬂtlcal chute systemin

a multi-storey building according to claim1l wherein the system further
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system to be jhieeRedgteat@dgsiuhini n @ substantially vertical chute systemin
a nmnulti-storey building according to claim11l wherein the outlet is at the
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within a substmpidtedd Yna\h@géméﬁﬂ sysEitte LRYiRtEPbialecPwithih ki sx%f&hﬁé{ilyméri &4 ng
according to ar% one of preceding c¢lains wherein the internedi ate

storage unit f% f%e”’ﬂs"ﬁﬁbl“iho%smﬁmtﬁt@ﬁkfl&l"p‘”gnﬁﬁ‘mﬁﬁ'ﬂg no &laP e( ewberginy doe
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managenent system to be incorporated within a substantially vertical 17

chute systemin a multi-storey building according to claim 13 wherein the

blr Ieakf al lg. mecAatitsial hianBbsmen! sEMNe YeSHcdrBodited WithiRta JubStahBiiySRrtdt e to
attowa chute system in a multi-storey building according to claim 7 wherein the sensor is

an infrared detector.

10. A material management system, to be incorporated within a substantially vertical
chute system in a multi-storey building according to claim 1 wherein the system
further includes an air-displacement pipe to allow a displacement of air to bypass
the intermediate storage unit within the chute.

11. A material management system, to be incorporated within a substantially vertical
chute system in a multi-storey building according to claim 10 wherein the air-
displacement pipe further extends to an outlet of the chute.

12. A material management system, to be incorporated within a substantially vertical
chute system in a multi-storey building according to ciaim 11 wherein the outlet is
at the top of the building.

13. A material management system, to be incorporated within a substantially vertical
chute system in a multi-storey building according to any one of the preceding
claims wherein the intermediate storage unit further includes a breakfall
mechanism to prevent direct impact of material discharge on to the release
mechanism

14. A material management system, to be incorporated within a substantially vertical
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15. A material nmanagenent system to be incorporated within a substantially
vertical chute systemin a nulti-storey building according to claim 14
wherein the breakfall nechani smfurtifyer includes a cushioning |ayer. 16. A
mat eri al managenent system to be incorporated within a substantially
vertical chute systemin a nulti-storey building according to any one of
clains 1 to lechuigheysieém in Aenuliebtesayi bujdimg sacsording tb elairo tidwettezein iiven tiiakfall 17.

A material m orat e { S Lal Ly
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wherein the |mtaélpn®|dnatw1€8‘ltmhageefus&lsnfﬂpad:tlaélon|san:llbnelmdalamebmtm.g system
18. A material nmanagenent system to be incorporated within a substantially
vertical chute systemin a nmulti-storey building according to claim 17
wher ei n tthe clAamterdal nsarsigementssystdh usHienigcarpstated withifi lausbskangjailydvertic e

towards the bo terlal e be
ncor por at ed v ket e Pl Foreh by @B oo SRR e e Bloakfh
mul ti-storey buedhdnisgn Mﬁermmiugesacukraomnglayber ein a base plate of the
internedi ate storage unit is inclined. 20. An internedi ate storage unit,
adapted to be used in any one of the preceding clains including a

r el easi nglGreans maienid treanaga@ehiosy sherante lieoind@penammwitmih@ ?mwmla@f vartidagr i al
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means i s i n comrmreindhs redeasmyg meses a:hrrln‘daxa&alreg mmmaBy. to discharge materi al
stored within the internediate storage unit, above a pre- deternmni ned _
characteristic value for the material, as determ ned by the determ nation
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intermediate storage unit further includes a cleaning system.

18. A material management system, to be incorporated within a substantially vertical
chute system in a multi-storey building according to claim 17 wherein the cleaning
system is a flushing system to flush liquid waste towards the bottom of the chute.

10. A material management system, to be incorporated within a substantially vertical
chute system in a multi-storey building according to claim 1 wherein a base plate
of the intermediate storage unit is inclined.

20. An intermediate storage unit, adapted to be used in any one of the preceding
claims including a releasing means;
a determination means to determine the amount of material within said at least
one intermediate storage unit, said determination means coupled to a pre-set
characteristic value;
wherein the determination means is in communication with said releasing means
to discharge material stored within the intermediate storage unit, above a pre-
determined characteristic value for the material, as determined by the
determination means, to a subsequent intermediate storage unit.

21. An intermediate storage unit, adapted to be used in any one of the preceding
claims wherein the subsequent intermediate storage unit can be a bottom storage



18 container or room 22. An internediate storage unit according to claim
21, wherein the unit further includes a fire-proof nechanism 23. An
internediate storage unit according to claim22 wherein the fire-proof
mechani smincludes a heat activated fl@re represser. 24. An internedi ate
storage unit according to claim23 wherein the fire-proof nmechanism
i ncludes a snoke activated fire represser. 25. A rel easing neans, adapted
to be used i n ENRRHOTEPOMhe preceding clains wherein said ejector plate
and punch through nechani sminclude |linear actuators notivated by any one
or a conbination of electronic, hydraulic, pneumatic or chain driven
not i vat i of?-souit datermegdiaty gterageduit aawéwargi Algin eXluuheipinhihg |nit &grthes
chute system ifoaqdddih file-5rbof B¥chdmitinh di Ng, as described in the preceding
clainms, whereby the refuse is released in tandem CHUTE | NTERVEDI ATE
STORACGE SYSTEM AND METHOD OF CONVEYI NG REFUSE THEREOF ABSTRACT A materi al
managene Sysien i atie -Gk Nea SRS i Feh L ¢ chute
system i r:ﬁsé w%‘?ﬁbgegrg?@gtelbgﬁfé ng@ﬁti %8 nglhggtoa c?&ﬁsté%%bgﬂﬁw ﬂi{/e:rfﬁ% §§°fchut e
for the conveypaghanisst inghides pdieat adivatedHippmoresser.a bott om st orage cont ai ner
or room at least one internmediate storage unit within said substantially
vertical chute, said internediate storage unit having a rel easing neans, a
det er mi nad4-on Meantermedidiet stankgre unite aeganding toofclaimt &3 i whergint Hien fiserpebadit
| east one int %mn?stuﬁiréfu%@g%m'ﬂiatacti\?{i%cﬁjfi%%éfe@é}ati on neans coupled to a
pre-set characteristic val ue, erern e determnation nmeans is in
comuni cation with said rel easing neans to di scharge refuse stored within
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wherein said ejector plate and punch through mechanism include linear actuators

motivated by any one or a combination of electronic, hydraulic, pneumatic or

chain driven motivation sources.

26. A method of discharging refuse within a refuse chute system in a multi-storey
building, as described in the preceding claims, whereby the refuse is released in

tandem.



determ ned by the determ nation neans, to the bottom storage contai ner or
room An internediate storage unit, adapted to be used in any one of the
preceding clains including a releasing neans, a determ nation neans to
determ ne the anmount of material wthin said at | east one internedi ate
storage unit, said determ nation nmeans coupled to a pre-set characteristic
val ue, wherein the determnation neans is in conmunication with said
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storage unit, above a pre-determ ned characteristic value fo

mat er i al , REEUSHE dHEREBOFby t he deternination neans, to a subsequent

I nternmedi ate storage unit. A nmethod of discharging refuse within a refuse
chute systemin a multi-storey building whereby the refuse is released in
tandem AABBTRAGTof preventing an overload of an internedi ate storage unit
including the steps of determning an overload situation in a first

I nternmedi ate storage unit in conparison with a pre-set characteristic
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overload condition, FIGJRE 2A , . _ . ,
one intermediate storage unit within said substantially vertical chute, said intermediate
storage unit having a releasing means, a determination means to determine the amount
of material within said at least one intermediate storage unit, said determination means
coupled to a pre-set characteristic value, wherein the determination means is in
communication with said releasing means to discharge refuse stored within the
intermediate storage unit, above a pre-determined characteristic value for the refuse, as

determined by the determination means, to the bottom storage container or room.

An intermediate storage unit, adapted to be used in any one of the preceding claims
including a releasing means, a determination means to determine the amount of material
within said at least one intermediate storage unit, said determination means coupled to a
pre-set characteristic value, wherein the determination means is in communication with
said releasing means to discharge material stored within the intermediate storage unit,
above a pre-determined characteristic value for the material, as determined by the
determination means, to a subsequent intermediate storage unit.

A method of discharging refuse within a refuse chute system in a multi-storey building
whereby the refuse is released in tandem.

A method of preventing an overload of an intermediate storage unit including the steps of
determining an overload situation in a first intermediate storage unit in comparison with a
pre-set characteristic value, establishing a second intermediate storage unit for an
overload situation in comparison with a pre-set characteristic value, discharging material
from a first intermediate storage unit to a second intermediate storage unit when said
second intermediate storage unit is not in an overload condition.

FIGURE 2A



