;e3e($39&. ' (6L(T(_f, CHUTE | NTERVEDI ATE STORAGE SYSTEM AND METHOD OF
CONVEY! NG REFUSE THEREOF FI ELD OF I NVENTION This invention relates to a
systemof allowing an internediate storage in substantially vertical chute
systens. BACKGROUND OF THE | NVENTI ON Central i sed chute systens for the
conveyance of material within nmulti-storey buildings or between a nultiple
of floors in the art. An exanple of this would be the

dent ral i SR ﬁﬁﬂ’&wﬁmp@&mwm YSTEMAND METHPRGOF CONYEYUNG
conveyancRpgysE gm a mul tiple of refuse hoppers, found on individual
floors, to a centra |sed refuse storage roomor bin, usually housed at the
botton1of the chute. Were centralised refuse chutes service particularly
hi gh-ri se buildings, the anount of refuse inserted into the chutes, via the
refuse hoppers, in a short period of tinme may be very large, and the anount
of refuseFIRAIhOFINYENTIQNe chute chanbers frequently beconme hi gh between
the periodic enptying of the refuse fromthe chanber. This will lead to an
eventual overflow of refuse gathering in bins or other equi pnent at the

chut e chambierinvention eelaies gotd 8ystemasfedliowing a ifbyhatiateayoragé av isabSartay
probl em of?rﬁ%aq %I ow t t he chute chanbers, but it nmay not be economically

viable in lﬁts %?Fﬂs Anot her net hod of solving this problemis to
create a |larger refuse storage roomor bin, to house the incom ng refuse.

Unf or t unagel i nc roomsize will spoil the aesthetic
appear anc%ﬁg%qﬁugﬁlcﬁ'g?ﬁgqh&%@ i ncreased vol une of stored refuse wll
create fouI snells and may be a health risk. This is especially so should a
pr oper é dtr gagce‘grsnt and sanl ti sati on system not be E in place. This
may event HAMTYCHEEPUE SYStRES Al s COPRYRBCT B BIRBR Ut mulistarey bhidngs, o8
within theetwebrh iar mmb%yoﬂoﬂbdrgl £@. krlownpini the £ |AANekanGAE GF 1S SRRiId Bath@g an
i ncreased rrg sede%‘%ora room size may not even be an option. 2
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chute arefrom a muitiple 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 heaith 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.



conpact ed by t he i npact of Ob] ects falling fromgreat heights. A dense slug
of material may form giving rise to collected refuse being enbedded at the
bottom of the refuse bins. This creates difficulty for a refuse collector
when attenpting to renove the refuse 2romthe refuse bins. In extrene
cases, terrporary int erruptions to the use of the refuse chute nmay even

occur. ggl en atterr@';s to address the problemrelating to refuse
wast e man2§diiend SWPS‘?W erg REcHnYRiRd rafueo st Ake baitamn) efgthenchute are

3,887, 053coﬁ1b:hcﬁeeﬁby g RifIet oPbbib&th uam@ﬂ%aﬁeatmeiﬁmem WBRsS &B?ro@%tél‘?él use
chutes to be provided throughout the build r&edldﬁls S%Qs/tem no

i ncr easesmtaﬁécgme‘i"é'f‘g rl?@stf’scoﬂ?c"%ﬁ%fﬂf?@e\ﬂﬂsq d 3t ibettern fothaﬁefuse
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pre-existin bUI | di ng. structures, the provision of an additional refuse

chute wi| FORNEVENSHBINE. |5y BENcBIREases. (EamMOrY intaguRtions se the usenali e refuse

nmet hod adeits niayssveheeb@f an underground vacuum transport pipe for renoving
refuse froma centralised chute storage, to another |ocation for eventual
final disposal or further treatnent. This systeminvol ves openabl e and

cl oseabl eTHéreMRE g@eﬂaﬁyrﬁﬁtstt@a@&@wme%@eméwﬁﬁ@to%ﬁ%e%%ké r%sﬁage?ﬁé!ﬁe
chute, with the underground piping system Wil his system al I'ows a

bui | di ng devel oper to do away the need for a central i sed storage room at

t he bot t opy&fisieAG additichalenude§e under ground vacuum transport system
requires an airtight seal to_be maintained, which can prove to be a costly

af fai r. TherdetailedimllS 3.8880§3t thispoanaament oéé@'n@encbu%msm\@lmmmmte
system Wwhirgds &ﬂ!?esefb% &ewasa mau@fﬁo%iitremamg lmg shQEMSRt %hrﬁt.ﬁ@ %3%ﬁet 0

assure conveni ence of people Tivin ing"w thin ing, and
al so to deverahgesthef 'ﬁee%glmﬁbwaaﬂ @ﬁg@\&fﬂ@n ef ahagditanal tefugel chwtehalse eequireage of

floor spaggace. SYMYARY: Grarible, ||Wﬁ'eﬂelx@iln¢@ Iﬁﬂbngtr&&urregeéd@ﬁﬁélgﬁ' oftBgre is

provi ded a material management system To be I ncorporat

subst ant i aqiqllyo%quw&,e&hu&mwﬁlées%w@n@mreﬁrcéplemntm 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 internediate
storage ufentrajling refuse disehrgeantially vertical chute, said internmediate

storage Uiph rﬁé’ﬂﬁb&‘%d@f)trs ?éﬂ%f{%‘?ﬂﬁde groglﬂﬁ SlablatiHM QIFZ)E% iP rgﬁgﬁkgnne

t he anpunt of teria n sa ast one iInt er storage
sai d det efatisefrerom mﬁbsaﬂo@jplteaalotageatma@ﬂwtloaﬁﬂan éQrteanentutal final gispesalwiner ei n
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release the material stored wth ates ove a
pr edet er W@@@Uaﬁaﬁa@wﬁmﬁl eeniralisgd rﬁbtsetdinetenmﬂbrthalundals;rwjmdepimngesdsﬂa;n t he
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the rel easing nmeans 1s |d|ng
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
fiving or working within the building, and also to 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



Still preferably, the releasing neans is a punch-through mechani smto enact

a vertical force on accunulated material within said internedi ate storage
unit to cause the accunul ated material fall downwards. Preferably, the
punch-t hrough nmechani smincludes a redractable claw. Still preferably, the
punch-t hrough nechanismis housed within a renovable cover. In another
preferred enmbodi nent of the present invention, the releasing means further

i ncl udes SHPSERURI SHoTageyERNRIRSIRHOPMa 2hisARLANIR IRfermBdiate arage diiithineeaid

material subseirfigy VéHitd CRufeh 8aidGRtdFHE @A Rt oL e UnR! hatvﬁmgtme@&%ge rr%@ﬁé” a9
within said internedi ate storage unit. In a preferred enbodi nent,
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characterlstlc value is a h 80 material within the internedi ate
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the sensor is an infrared detector. In a still further Ekée erred

embodi mengeterniped wharasteriia Nalke|ft thriswterinlaps detepingdehy e deterpingtion o
al l ow a dingBh46IRNMotB fbfaghichhiathet BErdoRit €.

Preferably, the releasing means is a sliding plate.

Still preferably, the releasing means is a punch-through mechanism to enact a vertical
force on accumulated material within said intermediate storage unit to cause the
accumulated material fall downwards.

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 chute 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 includes an air-displacement



Preferably, the air-displacenent 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
breakfal | mechanismto prevent direct4inpact of material discharged on to
t he rel ease nmechani sm Preferably, the breakfall nmechanismis hingedly
connected to a side of the chute to allow a rotational novenent when

mat eri al PiBe [hllowt adisplacarae ob aE aithim the geeRani sm Still preferably, the
breakfal | mechani smfurther includes a cushioning layer. In a preferred
enbodi nent, the rel easing nmeans can be activated manually. In yet another
preferredP"@F&FBHV-rfﬂﬂ@!r'dﬂsrﬁ’gaqeme@F PR presds o agtlet o thechvteher i ncl udes a

cl eaning system Preferably, the cleaning systemis a flushing systemto
flush liquid wastes towards the bottom of the chute. Still preferably, a
base pl at@tilgtreferably. aepyisdisatdhastoprodde RVAING s i nclined. According to

anot her aspect of the invention, there is provided an internedi ate storage
unit, adapted to be used in any one of the preceding clains including a

rel easi ngfMmedrRnother seferad eabosimentaine intermetistenpieeagenunibfisiier nsludeatr i al
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means coupled to a pre-set characteristic value, wherein the determ nation
neans i s MACREMNEMIni cation with said rel easing neans to di scharge materi al
stored within the internedi ate storage unit, above a pre-determ ned
characteristic value for the refuse, as determ ned by the determ nation
neans, toPEfarapy.dhedmakialraecheaisa & hinasdigonaasted top siderafiineg chutpdo allow

subsequeng rdtﬁfo‘?l%nﬁugbé}ﬁé‘nt%ﬂ%?\g%eﬁél@ fipaeledUn deRPHRebRiaf rRhhQEMSt or age

contai ner or room 5 Prefe 'y, the internmediate storage unit further
i ncludes a fire-proof mechani sm

Still preferably, the breakfall mechanism further includes a cushioning layer.
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 flush 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.



Still preferably, the fire-proof mechanismincludes a heat activated fire
represser. Still preferably, the fire-proof mechani smincludes a snoke
activated fire represser. According to yet another aspect of the invention,
there is provided a rel easi ng neans, adapted to be used in any one of the
precedi ng clains wherein said ejector plate and punch through nechani sm
include linear actuators notivated by any one or a conbination of rotary,
el ectronic, hydraulic, pneunmatic or chain driven notivation sources.

Accor di ngpteaerablyl the AeiMRfiatas @it fuRBer IR Es] Pfve-drb&BedhanRfoVi ded a
met hod of conveying material within a chute systemin a nulti-storey
bui | ding, whereby the material within each internedi ate storage unit is
rel eased &l prafdssly, the fRLSHoOMEARAT MEILJSS B B8kt é?;fuvétla@ﬂré%Fmsb&n, there is
provi ded a met hod of conveying material within a chute systemin a

mul ti-storey building including the steps of turning on an activation
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storage unit, opening up the sliding plates, activating the release
mechani sm sensing the internediate storage unit is clear using a sensing

means, anfcédrdith m& yéhsnahérdamcﬂobﬁih@snvé?ﬁ.sﬁ eﬂh@PA s prbheecﬁ%tﬂa@ashg REQRN ammed
|ntoapr q?ramra ic controller. Stil re erab t eactlvatlon

butt on ac®fapiRble P?lé‘s JyPRYIRED 08 ”I‘Q)Ql’et‘::e@'ﬁﬂt Peﬂfhe"‘ﬂa Srisk @iBFYT Plekea’@nsi ng

means is gurithn#RbugPr BEGTARNY . indikge NPl8ASRIIRGRARICHIALE By PAHC mkhbPUgh
mechanism Still preferably he rel ease nmechani smfurther includes an

t
ej ect or pfpRinatinc of orpt?gﬁsieyﬁ@nlanavwépl'c&smasw Phechify dnver imotivatier | s
provi ded goyeidrod of preventing an overload of an internedi ate storage unit
including the steps of determ ning an overload situation in a first
internedi ate storage unit in conparison with a pre-set 6 characteristic

val ue, eshaliréifg tddillars8e? Bpd i behEBleRtish, Stlﬁéfé?egﬁrowﬁb& alFetR¥Y bPEonBying
overload situation in conparison with a pre-set characteristic val ue,

di schar gi Mgtamat withinp chitgravatem ingt multirstorais ilding. stherelydhe raterigbwithia eaeind

i nt er medi ptmakiafeadbradBivhit Rka28d th aRGAAD | nternedi ate storage unit is not
in an overload condition. Preferably, the nmethod is programmed into a

programuabl e | ogic controller. Still preferably, the determ nation neans is
a Sensor. 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 inte a programmable logic controller.

Still preferably, the activation button activates the programmable logic controlier.
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



In a preferred enbodi nent, the determ nation neans wll sense a next

I ntermedi ate storage unit below for an overload situation when said first
and second internediate storage units are in an overload situation.
Preferably, the overload situation is6éa pre-set characteristic value. Still
pref.erably, the pre-set characteristic value is a level of material within
said internedi ate storage unit. Preferably, the pre-set characteristic

val ue canchéageisiicarttes Peieblishingr agpeaprdbintermgdiate cliage|unér belpy fastan
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material with |nacuesy m wherein an alert OCCUI‘St an alert
means whefiomi fiegd irdeimeriate magwglt t@reemoaéur}termmatmSéqr@gwamswhe@ 4 sual

i ndi CatOrs&onéﬂg%mtégio%éiﬁ'}(t':Qﬁotcﬁtahldve%éadc&fn@f%ﬁ the alert nmeans is a

light emtting diode. In erre nbodi nent, the method of managi ng
material within a chute systemfurther includes the steps of turning on an

acti vat i Olarebéi"'aﬁlgnthe%tﬁo@%tdrH&Ehﬂ%dQ%tﬁog%wfb' ofAlon@Bipi th sai d

i nternedi ate storage unit, ‘opening up t plat es, actlvatlng t he
rel ease nmechani sm sensing the internediate storage unit is clear using a

det er m nagy;phfRAYIY thé B erhRatidiomblss §ld %’n@&' plates. Preferably, the

rel ease mechani smi's a punch-through mechani sm Still preferably, the
rel ease mechani smfurther i ncl udes an ejector plate. 8 DRAW NGS

In a preferred embodiment, the determination means will sense a next intermediate
storage unit below for an overload situation when said first and second intermediate

storage units are in an overload situation.
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.

th a preferred embodiment, the method of managing material within a chute system
further includes the steps of turning on an activation hutton, 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.



Enbodi nents of the invention will be described, by way of exanple only,
wth reference to the acconpanying drawi ngs, in which: Figure 1 shows a
conpari son between the current centralised refuse chute systemof the art,
and the materi al managenent system of7the present invention. Figure 2 shows
the side elevation view of the internmedi ate storage unit of the present

i nvention. Figure 3 shows the side elevation of the punch-through
mechani sm in use. Figure 4 shows the side elevation of the ejector plate.
Figure 5 shp¥@idratly, itheicdia e PanRi BFthé inQQMRENPEESoMbIRI. N the chute
system of the present invention. Figure 6 shows the flow chart in an

overl oading situation of the invention. Figure 7 shows the flow chart in a
sensor mal function situation. DETAI LED DESCRI PTI ON OF THE | NVENTI ON

Ref erence will now be nade in detail to the preferred enbodi nents of the

i nvention, exanples of which are illustrated in the acconpanyi ng draw ngs.
While the invention will be described in conjunction with the preferred
enbodi ments, 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 incl uded
within the spirit and scope of the invention as defined by the appended
claims. Furthernore, in the follow ng detail ed description of the present

i nvention, nunmerous specific details are set forth in order to provide a

t hor ough under standi ng of the present invention. However, it will be
obvious to one of ordinary skill of the art that the present invention nmay
be practiced without these specific details. In other instances, well known
met hods, procedures, conponents, and features have been described in detai
as not to 9 unnecessarily obscure aspects of the present invention. The
description sets forth, in particular, the invention in use wthin a refuse
chute system but it is envisioned that this systemcan sinmlarly be used
in any conveying systemfor the conveyance of material including but not
limted 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 unit 2000, is shown in a unit within the refuse chute
system 1000, but can be adopted in a plurality of internediate storage
units, preferably in equally spaced intervals throughout the refuse chute
system 1000. It shoul d be understood that each internedi ate storage unit
2000 can be described the same way, and reference and detail ed expl anati ons
directed towards an internedi ate storage unit 2000 will apply to other
subsequent internedi ate storage units. Figure 2 shows an enl arged vi ew of
an internedi ate storage unit 2000. The internediate storage unit 2000 is a
sectioned unit within the refuse chute system 1000. The determ nati on neans
2100 is shown in its preferred enbodi nent as a sensor 2110, positioned
within the internediate storage unit 2000, where the sensor 2110 is a | evel
sensor 2111, to detect the level of refuse accunulated wthin the
internedi ate storage unit 2000. This | evel sensor 2111 is operatively
connected to the rel ease nechani sm 2200, to release the refuse within the

i nternedi ate storage unit 2000 when a predeterm ned characteristic val ue of
refuse is detected. It is to be understood that this disclosure does not
limt the type of sensor to a | evel sensor, and includes weight sensors,
especially where the refuse or material to be conveyed are honpbgenous
products. Any type of sensor capable of sensing the continued presence of
refuse within the internediate storage unit 2000 nay be enpl oyed by the
present invention, as long as the sensor does not interfere with the nornmal
operation of the refuse chute system 1000. The neans of activating the
sensors is by no way to be Iimted, and exanpl es include nechanical,

optical and ultrasonic sensors.



As shown in Figure 2, when the predeterm ned characteristic value is
detected by the sensor 2110, shown in the preferred enbodi nent as a | evel
sensor 2111, a signal is sent to the rel ease nechani sm 2200. The rel ease
mechani sm 2200 i ncl udes a punch-through nechani sm 2210, an ejector plate
2220 and a sliding plate 2230. The sliding plate 2230 slides open, allow ng
the accunul ated refuse to | eave the internedi ate storage unit 2000

t her et hr oBBAWINGSensure a conpl ete discharge and to ensure there is no

bl ockage of the to accunul ated material, the ejector plate 2220 provides
a horizontal force towards the opening of the sliding plate 2230, whereas

t he punchEmhediughtsnefdhamvention willi ktedessribed, thyowdy 6forxaeplerbirly pwitic referenoceigh
mechani s extendi bl e cl aw 2211, to push the

ref use thmr%ﬁ%%ﬁﬁﬁg‘g@ﬁ%%m@?&ﬁ‘é’ﬂ@h ding plate 2230. This extendible claw
2211 will then retract towards its housing which is encased in a protection
cover 221 I i on and
ot ract s WPU hohans Femah Hefugif SalinenRanay dble LAUBIOLEM T 1he

r et r act edart|ang. tha material menagdreerd sgstemheftthe preserttimeentient cl aw wi | | not be
obstructing the material accunul ating at the opening at the base plate even
when the sliding plate is closed. It is also seen in a preferred

enbodi nentigutehaishowe i side levagon fviemhef thet istenpddiateestotageaget ofrthe OGNt s
inclined. |l &@A i nclined configuration, it is envisioned that the ejector

pl ate 2228 may not be required, to allow the refuse to exit the

internedi ate storage unit 2000 as the refuse will nove towards the opening
of each skidi t v [ ' . The level of
ncl | nat | RS stRlfe SRebichluh B phe M b ARl LA o o oot

di scharge of the refuse wthin the internedi ate storage unit 2000, and the
ef fectiveg; . .nternmedi ate storage unit 2000.
Thus, forF'éeée%pgﬁt%i%@éseﬁ%\%h?@g%gg ec})‘{@tléetg'of the internedi ate storage
unit 2000, it can be seen that an ejector plate 2220 will not be needed to
cl ear thegrefu i L D e | e Lt 20 te of
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i ncrease presednmp@ntion.to a base plate with a gradual incline. To further
enhance the release of the material within the internedi ate storage unit
2000, the sliding plate 2230 can further be controlled by neans of

r eci pr ocaftigor ®©prawsthe dind cbhdéni ag overlpadingtsitudtioni of th iswerdidmant ageous t hat

the base plate of the internmediate storage unit 2000 is inclined as |iquids
that may be disposed within the internmediate storage unit will also be

al | oned t bigtiteofshdwsoibg lowlbad frua eenspe malfgniteinaituationh sl i di ng pl ate by
virtue of gravitational forces. Further, with a cleaning systemin the form
of a flushing system cleaning liquid can be dispensed fromthe top of the
chute, and be allowed to drain down towards the refuse storage room and

i ngedl y DBTALEEBESEHIFIDIEOETHE AENTIONCE e storage uni ¢ 2000,
positioned advantageously to prevent a direct inpact on the punch-through
rech SRk P, PR e 8 okl A bR, 5
Furt her, ¢lanpled efashicmechilnsteaied® 20Be atorhpargirtg dratviedis bWhile ttiherinegntoaokiini sm
not seen 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



in the figures. The programmed timngs will coincide with a refuse

di scharge vehicle to allow the refuse accunul ated w t hin individual
internedi ate storage units to discharge towards the chute chanber or bin,
and finally into the refuse collectiy vehicle In a preferred enbodi nent, a
master control, also in the formof. swtches, is provided, preferably at
the bottom of the refuse chute. This master control svmtch will allowthe
timng nedRERESERTIYObseYR \RaPects AtiheirsrReNt ndeti®8e mechani sns 2200 for refuse
di scharge within the chute 1000. As seen in Figure 2, an air-displacenent
channel 2400, which runs fromthe bottom side opening of the hopper to the
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advant ageously re-distributed, for as nmany internediate storage units there
are within the refuse chute, thus |essening the requirenent for a large
refuse storage roomor bin at the bottomof the nmulti-storey building, thus
optim sing storage space and design volune of internediate storage unit as
seen in the flow chart of Figure 6. 13



As seen in Figure 6, an overload situation is detected by a sensor. It is
understood that the overload situation is a value in determ nation of the
storage space within each intermediate storage unit. In an exanple, an
overload situation is 70% of the storl@ge space within the internedi ate
storage unit, and once this situation is reached, the sensor wll respond

with an overload situation, and will automatically activate the
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to be incorporated within a substantially vertical chute systemin a

mul ti-storey building, including a substantially vertical chute for the
conveyance of nmaterial froma hopper to a bottom storage contai ner or room

at least one internediate storage unit within said substantially vertical
chute, said internediate storage unit having a rel easi ng neans;



a determnation neans to determ ne the anmobunt of material within said at

| east one internediate storage unit, said determ nation neans coupled to a
preset characteristic value; wherein the determnation nmeans is in

comruni cation with said rel easing nedrds to discharge refuse stored within
the internediate storage unit, above a pre-determ ned characteristic val ue
for the refuse, as_determ ned by the determ nation neans, to the bottom
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incorporated within a substantially vertical chute systemin a nmulti-storey
bui | di ng accordlng to claim1, wherein the releasing means is a slidin
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any one of the precedl ng clains whefein the releasing neans further
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wher ei n t eapbersd @&uaamt S Méstefrtbrohﬂar a!sa% tﬂﬁ’é%&orrfz\nofeévﬁf‘ch@é |Q|p%\ﬁr’déd0
enact a horizontal force on accunul at ed re use wwthin said i nt er nedi at e

st or age uRfeferably ah thgpeftera) of Hae spfene shutsy Shisrmaster pentroh switpio ruitl éllowitheéi n a
substant i finlng MEEHdnsM t&aettv@tesmaww rréueaas@%édhaﬁws%obw Filick aicerdrge ng t6 0

claim 3 wherein the punch through nechanismincludes a retractable claw.
A mat er i aWithiaARRehta083stem to be incorporated within a substantially
verti cal 16

As seen in Figure 2, an air-displacement channel 2400, which runs from the bottom side
opening of the hopper to the top of the intermediate storage unit 2000 is created within
the intermediate storage unit 2000. This forms a bypass to the bottleneck created by the
intermediate storage unit 2000. The air displacement channel could alsc be branched off
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 breakfall plate 2300 is
hingediy 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



chute systemin a nulti-storey building according to claim5 wherein the
puncht hr ough nechanismis encased within a renovable cover. 7. A materi al
managenent system to be incorporated within a substantially vertical chute
systemin a nmulti-storey building cld2m 1, wherein the determ nati on neans
is a sensor to detect a pre-determ ned charact eristic value of materi al
within the internmedi ate storage uni . A material nanagenent system to
be i ncor p&ieR Eduss tPselied by theselastes @P‘Ieyngrtl cal chute systemin a
multi-storey building according to claim?7 wherein the characteristic val ue

is a height, of materjal wthin the internediate storarg\:l%I unit. 9. A material
managenent 1§y¥gfR0adb e the delepst spechanisrh2A0G canpatartei astiviatageeneally. chut e
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allow a rotational nmovenent when refuse is inpacted on said breakfall
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claim 14 wherein the breakfall nechanismfurther includes a cushioning

| ayer. 16PeAn3Rkeden Hie frfisBgenent system to be incorporated within a
substantially vertical chute systemin a nulti-storey building according to

any one of clains 1 to 16 wherein the rel easing neans can be activated
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claim 17 wherein the cleaning systemis | ushing systemto flush Iiquid
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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 muliti-storey
building, thus optimising storage space and design volume of intermediate storage unit
as seen in the flow chart of Figure 6.



19. A material managenent system to be incorporated within a substantially
vertical chute systemin a nmulti-storey building according to claiml
wherein a base plate of the internediate storage unit is inclined. 20. An

i nternmedi ate storage unit, adapted td3be used in any one of the preceding
clainms including a rel easing neans; a determ-nation neans to determne the
anount of material within said at Ieast one internmedi ate storage unit, said
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of determ ning an overload situation in a first ter ngl ate storage unit
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pre set characteristic val ue; di sch arg ng material froma .
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second i n§igiBAli Alf o9t PERRRAMY StolayeN@it ik Wefted for an overload situation. In the
situation where the (n+2)" intermediate storage unit is not in an overload situation, the
(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



overl oad condition. 28. A nethod of preventing an overload of an
internmedi ate storage unit according to claim27 wherein said overl oad

condition is determ ned by a determ ning neans. 29. A nethod of preventing
an overload of an internediate storadd unit according to claim28 wherein
said determ ning neans i s a sensor. 19 30. A nethod of preventing an

overload of an internedi ate storage unit according to claim28 wherein the
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chute Syshﬂéﬁn\éﬂﬁfeeé.t&'aég uﬁitﬁtbtex@(ii‘é%ésﬁ&}@[bl% an alert means when the sensor
mal functions. 36. A ne managi ng naterial within a chute system

according to claim 35 V\/nerel n the alert nmeans is a visual indicator.
The highest operating intermediate storage unit stops activation of the release

mechanism after a pre-determined time, which, in a preferred example, is 5 minutes. This
pre-determined time can be determined by a user, for example the building manager or
estate manager, and can be changed to suit the needs of the chute system by
manipulating a timing mechanism. This timing mechanism can be programmed into the
programmable logic controller.



37. A nethod of managing material within a chute system according to claim
36 wherein said alert neans is a light emtting diode. 38. A nethod of
managi ng material within a chute systemaccording to claim35 further
including the steps of turning on anlactivation button, said activation
‘button in comunication with said internmedi ate storage unit; opening up
sliding plates of said internmediate storage unit; activating a rel easing
nmeans; seﬁbﬁﬂﬁsan i ntermedi ate storage unit to be clear using a

determ nation nmeans; determning the tinme of release of the rel easi ng nmeans
in a pre-determned tine 20 with a tim ng mechanism and closing sliding
pl at es whér ei nAtirierigl dnanagemenhaustamnie keaincereogtacewithinmedsubytantialyeerticad. A

met hod of managipg Bhid 2lmoM-EBEY RilGiRYtiBcSY st em according to claim 38
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S, a8, Ao S AR Bl RIS 6 SS ) ) ag A s, gz 11 2
K M at least one intermediate storage unit within said substantially vertical
chute, said infermediate 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.

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 vertical
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 sysiem, 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 retractable claw.

6. A material management system, to be incorporated within a substantially vertical
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1081 10$l : characterfistic value is a height of material within the intermediate storage unit.
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1081 ] JIPE: /' 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 ¢laim 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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21.
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mechanism further includes a cushioning layer.

A material management system, to be incorporated within a substantially vertical
chute system in a multi-storey building according to any one of claims 1 to 16

wherein the releasing means can be activated manually.

A material management system, to be incorporated within a substantially vertical
chute system in a mulii-storey building according to claim 1 wherein the

intermediate storage unit further includes a cleaning system.

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.

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.

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.

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
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-10981 & ()- 10
mech/e%ism gr?cludes a heat activated fire represser.

An intermediate storage unit according to claim 23 wherein the fire-proof

mechanism includes a smoke activated fire represser.

A releasing means, adapted to be used in any one of the preceding claims
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.

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.

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 vaiue;

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.

A method of preventing an overload of an intermediate storage unit according to

claim 27 wherein said overload condition is determined by a determining means.

A method of preventing an overload of an intermediate storage unit according to
claim 28 wherein said determining means is a sensor.

2
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32. A method of preventing an overload of an intermediate storage unit according to

claim 31 wherein said overload situation is a pre-set characteristic value.

33. A method of preventing an overload of an intermediate storage unit according to
claim 32 wherein said pre-set characteristic value is a weight of material within the

intermediate storage unit.

34. A method of preventing an overload of an intermediate storage unit according to
claim 33 wherein said pre-set characteristic value is programmed into the

programmable logic controller.

35. A method of managing material within a chute system wherein an alert occurs

through an alert means when the sensor maifunctions.

36. A method of managing material within a chute system according to claim 35

wherein the alert means is a visual indicator.

37. A method of managing material within a chute system according to claim 36

wherein said alert means is a light emitting diode.

38. A method of managing material within a chute system according to claim 35
further including the steps of
turning on an activation button, said activation button in communication with said
intermediate storage unit;
opening up sliding plates of said intermediate storage unit;
activating a releasing means;
sensing an intermediate storage unit to be clear using a determination means;

determining the time of release of the releasing means in a pre-determined time
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wherein said releasing means further includes an ejector plate.



