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1 CHUTE MECHANISM & METHOD FIELD OF INVENTION 5 The present
invention relates to chutes through which numerous objects pass. The
invention also relates to a flow retard mechanism and method used for
disposal of objects, especially impact-shatterable objects down a chute in a
multi- level building. 10 BACKGROUND In multi-level or multi-storey

buildings, for example QR VB SPEANTSIAS, METHODUIldings are often
provided with waste disposal chutes. These chutes often include a main

passage that extends from the top of the building to the bottom. At each level
orFRbROBHINNENTIRMhg, there are entrances to the main passage where
people at each level can dispose of waste items into the chute. Typically, at

the bottoppq fplteseﬁvﬁﬁvemmweﬁa%em%esm?egrﬁm%%ﬁcmcneﬁmm o?o?ects

Particularly in reS|dent|a aEartments the disposed objects can include glass

bdties ARG GHFOF AR FEA-SRIRR Qe ﬁ&rﬁ%‘aﬁ@lﬁ@?ﬁg?rﬂ?ﬁb?é}ﬂ fasihge Hsﬁ%é%f
olyjisotsarefthbieets. despecttily dnpest-theterai czierispaevivahchiie dtscamalti-
Maeyid|sidhat people at lower levels are throwing into the chute, at the same
time. Hence, there is a risk of collision or impact between items thrown from
different levels. When glass or impact-shatterable items are involved, the
problem and danger of shattered glass falling down the chute is self- evident,
foBACKGFIOUNDreased noise due to the shattering of glass on impact. 30
Moreover, if these items are broken, they will pose a hazard for waste
management operators handling or. coIIectlng the waste material. The second

problem 15 L 5 et & FIFG FoHS Bgéa?hSﬁmRﬁdﬁﬁﬁdﬁHb%{r?pég’Wﬁaﬁ the
stirgdingsoaréniterc prwitidesuitbrwesitei distzdkzd dhetesy Thesehinaab attemenalsdd @

ContMahissisHBr eWEnt @ SREIEES of the building to the bottom. At each level or
storey of the building, there are entrances to the main passage where people at each
level can dispose of waste items into the chute. Typically, at the bottom of the cute,
the waste materials are collected periodically.

Particularly in residential apartments, the disposed objects can include glass
bottles and other impact-shatterable items.

The first problem is that, if glass objects are thrown down the chute, these
can impact with objects and materials that people at lower levels are throwing into
the chute, at the same time. Hence, there is a risk of collision or impact between
items thrown from different levels. When glass or impact-shatterable items are
involved, the problem and danger of shattered glass falling down the chute is self-

evident, for example, increased noise due to the shattering of glass on impact.

Moreover, if these items are broken, they will pose a hazard for waste

management operators handling or collecting the waste material.

The second problem is that, objects falling from a great height would impart
high stress upon impact with equipment installed below the chute that are used to
contain objects thrown into the chute.
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2 An object of the present invention is to overcome or at least ameliorate one
or more of the problems in the prior art, or to provide an improved alternative.
5 DETAILED DESCRIPTION OF THE INVENTION According to an aspect of
the invention, there is provided a chute mechanism adapted to allow objects
to pass the RYRFOALINRIRERT HINEARRGHS IRCIVRIARGE A &ireqd S5arje aieaigHr
winiche@bjeetsraablie thepass adnor oJeeicatanaprasspaiatadivath 10 an
entrance-mechanism that is operable between a closed and an open state,
only in which open state further objects are able to enter through the side
entrance into the main passage, wherein the mechanism further includes a
faP EStacER OHSCRIATION QimitEdNNENT4ONCting objects in the main
passage so that the rate of fall of these objects is reduced. 15 Preferably, the
fa}& reta d mechﬁmlsm |§ an {Enpact r?nbsnor s.lurfa}ce dagt Q rec |vr(% a
fall ng 5 jgctt tHEréon Witfout Sha terlﬁg i pr%fgra% i the |mpact TabEsr ing
suAfaeE it AlMrRRIedsWaIPsEHESTRAFOURl pabesh EranitRpRiriRalyIBISs & e,
thpaawaigepassapevhiphtoepiascdrthebiide il aaaea kideresrabos inaitiatéewith
"H??‘&’it?’a*ﬁ%Qfﬁ’&'é&é&iﬁﬁ?ﬁaﬁéo{a%?ﬂ@é‘%&%ﬂé@ﬁ"3 d&@&%ﬂb%r%?&@ﬂ@ Q?Srﬁn R

impact-absorbing surface is spring-loaded to provide 25 resiliency and

thiFAE, M550 IRRtoRIRER) 61 aHE TRIRRG" ‘BIQH?“F*P@fé%W%e into the
impaict fEssegbinghsaiates fonebleanisol Udesea ipalddascpdr b reprod gestikanism for
m?&ﬁﬂ@#aﬁ? Eﬂﬁfﬁéﬁﬁ’@’o&i&tﬂﬂﬁﬂ% ARG gtIdasRattieaatdar i@l these
otru es int th% main passage such that contact of a falling object with the
mpéc‘f so?%lng ‘surface slows the rate of fall of the object through the main
passage. In a preferred embodiment, the flow retard mechanism further
inCliglaaray) aiecll 3&Ht0pRRenBechanisimpaaraisayngosureciedadize to
er}g@é}&gmm% WhessY g %ﬁ&ﬁrﬁé‘)ppage mechanism is operable
between an unobstructed and obstructed te such that, in the unobstructed
state, the main passage is substantially 3 unobstructed by the object
stSfihaygefermthatiisningmetlats @by shjecs wxigads from a wall of the main

passage and partially obstructs the main passage upstream of the side entrance.

In an embodiment, the impact-absorbing surface is a resilient tentacle.

In another embodiment, the impact-absorbing surface is spring-loaded to provide
resiliency and thereby absorb a kinetic energy of the falling object.

Preferably, the impact-absorbing surface further includes a padding or a sponge-like

material.

Preferably, the impact-absorbing surface at least partially protrudes into the main
passage such that contact of a falling object with the impact-absorbing surface slows
the rate of fall of the object through the main passage.

In a preferred embodiment, the flow retard mechanism further includes an object
stoppage mechanism operatively connected to the entrance mechanism, whereby
the object stoppage mechanism is operable between an unobstructed and obstructed
state such that, in the unobstructed state, the main passage is substantially
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through, and such that, in the obstructed state, the object stoppage
mechanism temporarily obstructs the gain passage sufficient to prevent
objects passing through the main passage from reaching the side entrance,
when the entrance-mechanism is 5 in the closed state, the object stoppage

meRpRENSEHEES Y the QRIS iRRRIDStAIBChRNEMVER Reh i ciPWneRafie clRaRsh
IS ifrdbghpR@n Siate,thag entrancesmetdnRian, chgsesethatoppagestoapagiem

MEChARISH B%ﬁﬁ{&‘fb%% ﬂ%’i%&é@%@%ﬁn&&é@b@%rTPSﬂL@&s‘B’AE&F@ HASugh

enter through the side entrance will not collide with any objects passing

thFB%ﬁFf“fh@aﬁ?éﬁ? 6@&%%?%“&6&%%%&%6F*’P’EFé‘rHlW”fF%‘%%IB‘E‘E%%B‘ﬁB‘d@e
méectheariesedhsthe,abstobeddiviiags mdeapedntds termearasiiythiotddesigtehedt
ILQmellﬁﬁﬁg%ﬁtm[aﬁﬁér?@‘eﬁ%%mtﬁﬁgﬁegﬂyé'n“@t%@n¥@r&ﬁraﬁt%q|ﬂ@%ms@‘é%?§e@
closed. state whic uses the object sto echanis revert to
th@un Bb Cttrl?gclf%%ag?a{g mﬁ hic objecli }}]omglggs%?ggrﬁtg[Fé 3 Pa% urther
comlieie hakaniey threvgihtieeS iR iRSaYyE. @ilﬁ%‘l‘@?éf’ﬁbl??l’tf@lﬁéiﬁ pagsitn

metbaghishe fusiheassaydiesnaupgitation mechanism, to impart a degree of
motion onto the object at the stoppage mechanism. 20 In a preferred
embaodiment, the main passage is substantially upright such that the objects

arB'&518R0 rAheaehirFt BB I A AR PR Ea i IRPYFATRY. TintSuadpeted to
presieperdrdntivdd ang retjHob ineainupsissageista feaist prataity tinthelsntrascte
Ofrﬂsaﬂlalﬁsmaé%'ﬁé e fRinimise Sreakaan anckeoine oftiedibrglshadivrdie
ob%ectf% ttha&1 l%)ass thFre hro p Prefﬁr&b% th? ain pagtsr,ag% |asrgtallgﬁesgo
partla y or Who L1‘r&rpner ncludes a clushion g materal 1o minimiae
breikinge &%ﬁ?'ﬂ%iﬁé’éﬂﬁ@ﬁmﬂa(ﬁ%ﬁ%ﬂ%rable objects that pass
therethrough. 30 Preferably, the object stoppage mechanism is adapted to

e@ﬁ'ﬁr@fé&%ﬁ%ﬁ’é ﬂ&m%?é?d ARWNAMAMRASTRYS! Ao gfﬂ%ﬁ%&&’ﬁéﬁ@ﬂr‘t@

multi-Storey building such that the objects inserted into the main passage
thB0ah %dﬁﬁ(ée‘eﬂftfﬁﬂéfé‘ SR ERRECABASHBRTIR BIECEBNITN with the

objects coming from upstream, each chute 35 mechanism being of the

preferiadiareRodimsiiisent the RIases iR Mwétantially upright such that the

objects are able to fall down through the main passage by gravity.

In another preferred embodiment, the main passage is at least partially or wholly
made of flexible material to minimise breakage and noise of the impact-shatterable
objects that pass therethrough.

Preferably, the main passage is at least partially or wholly further includes a
cushioning material to minimise breakage and noise of the impact-shatterable objects
that pass therethrough.

Preferably, the object stoppage mechanism is adapted to enable disposal of - objects
down a main passage of a disposal system in a multi-storey building such that the
objects inserted into the main passage through a side entrance of the chute
mechanism avoid collision with the objects coming from upstream, each chute
mechanism being of the preferred embodiments of the present invention.
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The invention further provides for a disposal system adapted to enable
disposal of objects down a main passgge in a multi-storey building, the main
passage including a plurality of chute mechanisms wherein the objects
inserted into the main passage through the side-entrance mechanism avoid

collisidnventianHertisjeriavissmifg FreisPSsapatpiaimadaniedciouraarle chendssh of
beibigd theypeehelepaesabedirenisi-eldiee iksentiHavientpassbae invedtiga

alsp RIRYIGESHRE 308 %?Qﬁn‘%f FIRPARING QRRELS 919)5‘4%&‘ mg”ﬂ]gh“%%”ﬁa?ssage

multi-level building, Inclu he steps of providing the multi-level building

wﬁP{%“gfot*b‘is?i%%&PEf?Qf&ﬁ“ﬁ&K‘ﬁH&th ﬁ‘é%gt %"'n‘ﬁé‘iﬂ H&Eé&‘@é’ﬂﬁ%@?%ﬂ%ﬁm
ohjesirearancbehdruyip etk duwisfobelispashl, preseitidgitodinaentp abteger etent
eapilaigl of the building with at least one integrated mechanism that
enables further objects to enter through a side entrance into the main
passage without the further objects impacting any objects passing through
théhedlreptigsalge merrepiredneting slclipresiiel coRpendh R MaleRfytmin a
acaordrneebyiding, prefetieg @ebagsnenpolidiegpreseniitiirventamnifkd GlitRES

2%#%8£QGEJB@H%HH%S§PMQ¥PQ“FHA H‘H&J&%QSe”?RF&JBﬁ”%HBHeJ&%?Q oan be

embodiments of the invention will be described, by way of example only, with

refEPRARS CEBWHéOéE’&Pﬁﬁ?érﬁi%dH\%Wﬁﬁ?'ﬁrPaﬁ?ﬁ;% %%eﬁ?&d?éei GBS LRge
eleitatasneablaooh unéegnatidd e atiawisty fivast enalbiesiiomtvet afjectiaw eeterrthrough

mﬁciléé‘iéﬁﬂréﬂdé qhn@t%ﬁgaﬁe FASHRWRAIO S IR RIP RS IR S

s WI %aseco @1 dlment of a flo retar mec ﬁnlsm o{la chute |n ag
19

uremf'lér%1 gﬁssage[hé)rgeu erh odlmen ?Hva

ur’fﬁ@@lﬁﬁ@d@d keie MigegecsRsitowsha %ld%eéﬂéf@ﬁtléﬁ‘ RAKMAN ¥nibe dpigesiiof
a flmentietard mechanism of a chute in an obstructed state. 35 Figure 3B
shows the third embodiment in an unobstructed state. 5

FIGURES
In order that the present invention might be more fully understood,
embodiments of the invention will be described, by way of example only, with

reference to the accompanying drawings, in which:

Figure 1 shows a side elevation of a chute module showing first embodiment
of a flow retard mechanism of a chute.

Figure 2A shows a side elevation of a chute module showing a second
embodiment of a flow retard mechanism of a chute in an obstructed state.

Figure 2B shows the second embodiment in an unobstructed state

Figure 3A shows a side elevation of a third embodiment of a flow retard

mechanism of a chute in an obstructed state.

Figure 3B shows the third embodiment in an unobstructed state.
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Figure 4A shows a side elevation view in which objects are passing through a
main passage of the flow retard mechanism of Figure 1 with the side
entrance in a 5 closed state, and its object stoppage mechanism in an
unobstructed state so that waste material from upstream can pass through
the flow retard mechanism; Figure 4B shows a side elevation of the flow
retard mechanism of Figure 1, with the side entrance in an open state, and

with its qhiget %59998\9&{%%“&5\/%%#\/ e i maﬁts%fé&g E@g‘aéﬁn@ﬁ%mﬁts

material from upstream cannot asst I‘OU%j the chute mechanism; Figure

sﬂéﬁbv\?é%?%?d%f @GJ&%FF@F‘FHEW% RERnTelR Be ﬁ'&ﬁr%”HaUﬁ‘i’h"ir?e
sidossutrsiate and itdoduecsitopagel methisisshjechstoppayeatedcHialeisin ihain

15dBRhsHdAe I HAlRs P L MBS tBLRH MRS el CABdAaRRthrough the

flow retard mechanism. Figure 5B shows a side elevation view of the flow
retard mechanism of Figure 1, with the side entrance in an open state, and
with its dBfeEe B shaye meepfiReaian ahthedepdaiacdenaszraissbahbigbisdets
upsitrema S Botr passithao ugbrihkeaflpwnetaird i1ebjeansstppadguredhafiswma
Sidf GIRYAINA Y ANESLAR UM QT AR MR UoW LH E%% PR8I e

provided at each level or storey of a multi-level building, in w a main 25
pFOURRGAMNEBWN through each of the levels. In each of the embodiments,
the same reference numerals have been used for similar components,

Megiye6h eRskoh WrdesRiaNdings e ﬁ&ﬁ‘?g’iﬁﬂii%c%ﬁﬁﬂ BOEIMEN Tan the

Relgirng fo the accompenying drayings, Ciayie | shiows,2 side glevation of

a Chutd mechanis’s owing a 'fi7S etard mechaniém
|nM@Hqﬁtegfﬂét@ﬁﬁ/é}%Wﬁi%ﬁ@ié@b@@%%ﬁGf’é‘ RRsEGNEOvOHINGleweniase
objectmrespecially impact-shatterable objects such as glass bottles to enter
the module from at least two directions, and to pass through without collision

or shattering. 5 To understand the overall function of the chute module
Fi5l§’f‘5%5 wsa side elevation view of the flow retard mechanism of Figure 1, with

the side entrance in an open state, and with its object stoppage mechanism in an
obstructed state, so that objects upstream cannot pass through the flow retard

mechanism.

Figure 6 shows a side elevation of a first embodiment of an upright flow retard
mechanisms provided at each level or storey of a multi-level building, in which a main
passage runs down through each of the levels.

In each of the embodiments, the same reference numerals have been used
for similar components, merely for ease of understanding the specification.
EMBODIMENTS

Referring to the accompanying drawings, Figure 1 shows a side elevation of a

chute mechanism showing a first embodiment of a flow retard mechanism installed in
a conventional chute 10.
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series of chute modules 10 that are provided at each level of a multi-storey
building. A common main passage 4 passes down through each of the levels
of the building. People at each level of the building can dispose of
impact-shatterable objects down the main passage 4. 10 In Figure 1, the

main padsaeta imstiaetPapiRMsarfiuselARieRts clREReGRN LTRPAY Shaipekde,
pasbjetitheuonads glassageles alsenpasse mtvine goring eadtewooifutaicks, dselo

15,Jhe i RARRR0C:A b subsiaftially upright such that the

impact-shafterable objects are able to fall down through the main passage 4
by gravity. In Figure 1, the chute module 10 is attached to the wall 6 of the
building.T20uAdecstarvetse endrahiurigiore df , tobjelotte (idedtifie ffiag ¢ /8" sfadiusga
thg@ﬂ@?&h@ﬁlnmbR h9@§§?961ltf)¥410£r@SrGhHé@dm%%%iﬂéQl%?lé‘%’fﬁ]‘ﬁﬂ%lﬁr@yﬂﬁﬁf&ﬁay
vertical path. Rather, the objects are e tp deviate slightly as they pass
e e ek e s e el
ROty IR PleohiBerbyidisa gamdigpesh st EnRRelbThaleab i ASiessetrvin
retasanaie@assage.in the form of an impact 25 absorbing surface 3. The
impact-absorbing surface 3, absorbs the impact of a falling object, so that
the rate of fall of the object will be reduced. In this way, objects fallin

. g
through & EPRHE hdtRiIBALRATTITAIT SR AHRNAASHRRIMNEE Shdieerasule
bré@dkhowten, ipavehthellydrapets dpwhaied e dsettdmoodthibavhtgassaige! BO
Ingide the chute module 10, the main passage has a laterally extended space
in the form of a laterally extended hopper segment 5. In the embodiment of
Figures 1, 4A, 4B, 5A and 5B, this extended hopper segment 5 is generally
located oposiEd B7ES36pJeF BuhsiFigale sarontave Bt dhepRecheiviie
suwbpets3ireesidas falthisvrekiendethbappepasagenbp galitn Figure 1, an
object passing through the main passage 4 from upstream of the chute
module 10 is diverted or deflected l:g an impact-absorbing surface 3 in the 7

form of dspHHG-bAdRENIE U4 D aras R R MRS Rb 5t deigfhent 5,

before the object reverts to falling through the main passage 4 downstream

of the chAld€an be seen from Figure 1, objects (identified as “A”) falling through the
main passage 4 of the chute module 10 do not fall in a perfectly vertical path. Rather,
the objects are made to deviate slightly as they pass through the main passage as
seen in Figure 1, inside the chute. The objects travelling through the main passage 4
are made to contact at least one flow retard mechanism, in the form of an impact
absorbing surface 3. The impact-absorbing surface 3, absorbs the impact of a falling
object, so that the rate of fall of the object will be reduced. In this way, objects falling
through a chute module having a fall retard mechanism will not shatter or break,
when it eventually travels down to the bottom of the main passage.

Inside the chute module 10, the main passage has a laterally extended space
in the form of a laterally extended hopper segment 5. In the embodiment of Figures
1, 4A, 4B, 5A and 5B, this extended hopper segment 5 is generally located opposite
the hopper 1. In Figures 1, 4 and 5, the impact absorbing surface 3, resides in this
extended hopper segment 5.

In Figure 1, an object passing through the main passage 4 from upstream of
the chute module 10 is diverted or deflected by an impact-absorbing surface 3 in the
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module 10. In Figure 1, the spring loaded stopper plate 9 is located within the
chute module. However, the impact-ahsorbing surface 3 may also be
positioned along the 5 main passage 4. The spring loaded stopper plate 9 at
least partially protrudes into the main passage 4, so that contact with a

fafftiy ebfetRNaHORREHRIEPEr lpsAiBardie eriraesd eprebsesmantdudritie
maia pojssage sl liamg heappreaatech iasedgtygyracvristesavhenttaechute

ohieeisee defleried ‘?ytﬁé‘%dtﬂﬂeaﬁgéte }Q&é?ﬁbg SUlasR ?bcﬁ??d%ﬁﬂ%‘éad%ute

often impact the sidewalls o per segment 5. Therefore, to
mmﬂ%‘&% fF@"EH%{nH@d@ﬁ%@ﬂ?ﬁ"?ﬁé”?ﬁ‘&?r%f‘&){r%%%%??ﬁ@'%&%ﬁ@é‘a the

hoppemsesppent 5, which are mostly likely to make 15 contact with the falling
objects, are provided with a cushion or padding material, or some other form

of impact absorbing materi urelt contact with
e Rale S EmBEe el RIS he BRSSP main passace

s|i@mcz18\ﬁhﬁ@ma@f with ratAliteratingt dbiedte plaleed. eiousutes fra Akalirgfighe

hasihe, effecgiofelavingdbeagate. of fall of the objects, and lessens the
likelihood of these objects reaching terminal velocity as they fall down the
main passage 4. Secondly, especially when the impact-absorbing surface 3

is positidriEd QB@\PQrﬁFéanpHQP“lF'ﬂ%@ the AL AR ARARRGLS A AT TPERE A%
ththe hjewst-avsarpingosddade vthie coigioranitittneiphgsichat citrpelte ntsthof

th@%@@@@rhgﬁpgﬂ %‘é@ﬁi@% 1rjadsiierd! Hﬁﬁﬁ%&%n@héf@@rﬁﬁ%cbﬁgﬁ%ﬁ%tﬁ&e
of the inven |onélofoth t Fi e 6, the dlve{%lon of ob CtsaﬁY ﬁ%“ih eveI of
I

the tﬁm%l?]ugr 8]91SUI'GS nde OEPSér&O%r%% realc\%h e groﬂﬂs OOI’ OO ast
a spriadl, W%H"&@Bﬁéa@@@@%@ﬁhﬁﬁ%‘@@%w'm %@ﬁ?ﬁ?%@ﬁt@@éﬁﬁéﬁﬂ@‘?%lﬁé

1, shestappesrplatapischingediicoaneeied to a wall 6 of the building. A
spring 150, preferably a compressional spring, is affixed, at one end, to a
wall 6 of the bu“dmﬂ and at the other end, to a bottom position of the

stopper Pl eir 11 wagamvipring IBRaSRREGHIG satace fefissisqbiects
tofadingstraoughtéredeulpositionsigadiev@tiecail ¢hanuhiedie Gillangy ablgetstdn the

PagsiRIMBERNINIS, FadnaindrResag8iIcimgsite swvdhrirasert falafithand
o%%%tesrisgfhe likelihood of these objects reaching terminal velocity as they fall down the
main passage 4. Secondly, especially when the impact-absorbing surface 3 is
positioned above the hopper 1, has the added advantage in that it directs the objects
away in order to avoid collision with the physical components of the hopper-
mechanism 1.
To better understand the effect and advantage of the invention, looking at
Figure 6, the diversion of objects at each level of the building ensures that the objects
do not reach the ground floor at too fast a speed, to cause breakage or damage.

In the first embodiment of Figure 1, the stopper plate 9 is hingedly connected
to a wall 6 of the building. A spring 150, preferably a compressional spring, is affixed,
at one end, to a wall 6 of the building, and at the other end, to a bottom position of
the stopper plate 9. In this way, the spring loaded stopper plate 9 is biased towards
an extended position, ready to receive and deflect any objects passing through the
main passage, so as to slow the rate of fall of the objects.
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Functionally, the spring loaded stopper plate 9 acts like a third class lever,
where the fulcrum and object or load, gre at opposed ends of the stopper
plate 9. It is to be appreciated that the stopper plate 9 returns to the original
extended 5 position once it receives the object or load, and the load is

deflected¥Reirna i dhmaniingeadert stome ARyl aeltyikene hEdedssrever,

Figuees the 4fcrdid, 2hA cujetbdd Il steppespipiate Srissast argacbpdtpatsioping
inclination so that any objects received thereon will 10 eventually slide off the

plate, and into the main passageway, by way of gravity, and will not

otherwist 'SeRREARRIRE Blate"FHESELBAY BRHBSHIRHEAE &t thR Hita3kexiended
measitenismcitihecéres thieatyjenh paiadbaotbbiededriadefisctitovankito Figunain
2haARpgbiect passing through the main 15 passage 4 from upstream would
make contact with the impact-absorbing surface 3 in the same way as the
first embodiment. The impact-absorbing surface 9 is shown as a concave
surface, M¥aiRiaseavsly caRferP asss OB IaWEDa, fiintkRl afdepiefetharsopre
thpigerdrie hyaadain Bilh Alsepidd ihaldifigrilae thed Guyrvb@qiaiesiegatesds aill

935 SHULL G RILIPIRLESR0 %&ﬁﬁt&%&%&%%%?a%lﬁg% % RVDIBF Ha AN DA

respectively. It can also be'seen, from Figure 2A, that the’ impact-absorbing
suMhRatTEWGE REIISN8 R3¢ torsion spring 153 is attached to the stopper
plate 9 on one end 25 and to the sidewall of the chute on the other. A
DijeCti%@;Qﬁ%ﬂ@%ﬁ%@giﬁﬁﬁﬂtt@f?ﬁ’@‘ﬂé\” 6&&;@%&#&&@%@@&% of an
extension of the stopper plate, and acts as,a ,fulcrum. Advantageo , this
BT AR R SR R R0 Al S oS b e

paitiRdagest fhgPrebrastsREIMBRIARETIRE HE Feanbiasicahsvibregdigiace 3 in

meehamisMa3Qdttie segribbdguset 2B that the impact absorbing surface 3
has contacted and received the falling object from upstream and is in a fully
opened state. During its operation of receiving the falling object, the impact

absorbin{'8MARE BRSO T REVIIGK A AR SRS U RF 82N adR U ¥oe
saafirdathe H% @l B/ doplteed sivdopilc@8 fotdittbiba eedredmpress 8ihe §&s

St A2 1REIAW HierBd Phif4nesanABISE-agds sruiangesh iRialkaask Wedicurve
encie 951G Gl ARIgE A G IRRIRRIR fy's eneray to the

It can also be seen, from Figure 2A, that the impact-absorbing surface 3 is
pivoted at pin 84. A torsion spring 153 is attached to the stopper plate 9 on one end
and to the sidewall of the chute on the other. A projecting eloow 158 is affixed to
sidewall 6 of the chute and limits the extension of the stopper plate, and acts as a
fulcrum. Advantageously, this elbow further limits the extension of the stopper plate 9
and prevents particles of falling objects from getting into the rear of the flow retard
mechanism.

It is seen in Figure 2B that the impact absorbing surface 3 has contacted and
received the falling object from upstream and is in a fully opened state. During its
operation of receiving the falling object, the impact absorbing surface plate 9 swings
counter-clockwise about pin 82, and at the same time the two curved plates would
fold down and compress the gas strut 152 below them. This mechanism acts in
tandem to absorb kinetic energy of the falling object and dissipate this energy to the
gas strut 152, torsion spring 84 and bumpers 156 and 157.
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gas strut 152, torsion spring 84 and bumpers 156 and 157. 9 The
impact-absorbing surface 9 is preferably made curved, layered with
cushioning material and pin jointed around the centre to minimise the
rebound/deflection of the falling object. Therefore, the flow retard mechanism
5 functions as a two-way articulated (2 degree of motion) plate mechanism. It
is to be appreaaiechtiaiting addeck degsepreerapiiom sty vasvedalrgaowith

Eh?cfﬁﬁgforrﬁﬁf’enﬁ”'@ﬁdo%ﬁ?t 8&8&5 Psangh he malpagsage, é‘e's %

ppreciated that the impact- a sorblnﬁ]surface returns to the original

e%@?&@ﬂ%‘ﬁ‘fﬂﬂﬁ‘ by a@ﬁo%%&bt%‘fkuo LI5IR1G s ealtrb iR "ESBARY
15undorsigare Ba-shapwsicukite Qalagion dfttagidininelatenbechiamesm.of & flowle

fe&%\’cﬂe&éﬁ&ﬁ‘ﬂ@ﬁfﬂe kydais dbgdemhrstiBresiniierllids @Ishmesbamisohasa

telepconis am, '”atsseth%ﬁﬂ”ho fa SS”‘“ 153, Piaged E)Oévardsr%nae thate%e
poSitiGh PEady t8 SRR %Je%?s passmgt Ughth
pdBPAGLasECsRING §%Wméefmresdpfﬁwcﬁrlqsair@t%}&ﬁ@om%bﬁyc@@@@sﬂﬁghe

thtond@ih Hpeny i) passageedsiiamanastegam would make contact with the flow
retard mechanism. The flow retard mechanism in Figure 3A consists of an

impact-absorbin g surface 9 and a gas strut 152.1. The impact 20 absorbing

surface §IBIRIBH &'oMe Se¥dRFENATBAiRSRE Jpi I‘ﬂg%ﬁ?@gdﬂeahafzasfﬁg"vare‘ard
coneshanisorfacisticeeofiodomaunty dek i tesa8Bnzanti@dsronated teledqopio@th
arpupd éhe gﬁ&‘ﬁ’%@{r@t ﬁdﬁﬁ Séuﬁéfé@@%r%%eaw\é(g%é%%@gf&g% FQQéﬁZIW@FéSe@/e
gas tru ointed o t rve plates 93 an ns 82 an
oL B R BetR R S R M S e
91he phirstEd and hinged at pin 85 at sidewall 6, above the hopper unit 1. A
second pivot at pin 81 joins the gas strut 153 from the impact-absorbing

surface 9. dhgsideutal &N A8 EABE.SEN I PIgUR R P e

flow retard mechanism has contacted d received the falling object from

uFSREshdRARE ifPY ARIY S SRrRiE ieste TITu Hﬂ\d iard SR StRyHsY P’éfé%rr‘?g%e
faliongielsjedt ath enipreaebedibodisg fscefdc@®swipgs sttockhdse abieuimia@s.

ThGRsiRrehviesd, ngﬂar%rm@f@e@&%@%&ﬁ]@mdoar@%enneaﬁm,@s is a

COMRIERS SO BAMAMIY LTS 8 I pARCEANG AN RIS SO LN nd
the centre by a pin 81. Holding the two curved plates together is a gas strut 152 pins
jointed to the curve plates 93 and 94 by pins 82 and 83 respectively.

It is seen, from Figure 3A, that the impact-absorbing surface 91 is pivoted and
hinged at pin 85 at sidewall 6, above the hopper unit 1. A second pivot at pin 81 joins
the gas strut 153 from the impact-absorbing surface 9 to the sidewall 6 by pin 86.

It can be seen from Figure 3B that the flow retard mechanism has contacted
and received the falling object from upstream and is in a fully opened state. During
the operation of receiving the falling object, the impact-absorbing surface 9 swings
clockwise about pin 85. The gas strut would similarly rotate about pin 86 and at the
same time compress to primarily absorb the impact of the falling object. A secondary
impact-absorbing mechanism, similar to the first embodiment, is also activated when
the gas strut 152 is compressed. Similar to the second embodiment, the flow retard
mechanism 3 acts in tandem to absorb kinetic energy of the falling object and
dissipate this energy to the gas strut 152 and 153.
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impact-absorbing mechanism, similar to the first embodiment, is also
activated when 35 the gas strut 152 is;gompressed. Similar to the second
embodiment, the flow retard mechanism 3 acts in tandem to absorb kinetic
energy of the falling object and dissipate this energy to the gas strut 152 and
153. 10 The impact-absorbing surface 9 would return to the original
extendedosifact-apseriingeetites thexiyastusy mmem@ﬁﬁn@(m&rpeéigas
sty 18 AR e oBiddS ¢ S RAGHIERLA BEE ’gé@ﬁd’% 8.
entrance in the form of a Side-opening 11. Thro this side-opening 11 in
the chute_modH le moge]rs%gs at. eapok\l“!fev qﬁ tQ%I U|(Iedn|tn can tn]ro% objcﬁcts
into the main passage e'Side- pening 11 assomatecfwﬂ]
erﬁdﬁ@n@@eﬂﬂ&hhnﬁﬁﬁw%|§"5§L9"éq1%ﬁﬁtﬁﬁgrﬁb¢'héfﬁﬁs¢h%%ﬁi¢§tﬁ%f %e%ﬁéms at

pasish\eigiansungiie epearaée befpvesinta tilosaid passhgs Apen state. Only
in the open state can a person thrown objects through the side entrance 11
into the main passage 4. In the figures, the entrance-mechanism that is

associateBPwifaIeIRg. 15 (‘ﬁaéﬁﬁ?@"itf‘i's‘%thf@hr%@ré@c& mechanism.  This
hapencaectaisamlconsirs diceiras eatisewioppesmviee hanismate seblesad

angbied \widical @H@Wﬁﬂféﬂ @ﬂyshpYH@ IBpEHILIRE 3hn %p%%n%rd@r{m&ects
ﬂ?ed tﬂ;[g thger}]?r% elrc]:th Elsm 1 blocks eptry to the side-opening 11

Rafa person CANNGE nser 0] jec RFough the side- -opening 11. 20

However, when the person wishes to throw something through the side-
opening Ihlthetdigecmaie passage-hethamarsampislabackatbe with the side-

h%%%ﬁfng??hﬁ%ﬁb&re@ LEVERLINEHARHARRAING WheASR ML EQHB%?;@?B

erson can then throw the object through the side-opening

PR TS ﬁ#‘f&eﬁwé%éﬂﬁ Yt puientalion, 3R STRNRI SiHEdiRferitbRtHe
chhAelmibshaessehstite fhdl hetanet-mediraissn Hodkeeentgltodibs sideotipening 11

stopRage PersiipeiaRdliREL G i ReGUbraheGRIsSEar dO 1the
hopper-mechanism as shown in 4A, 4B, 5A and 5B. 30 It can be appreciated
that, if further objects are being introduced into the main passage 4 though

the side%@@ﬂﬂ@ Mhethéie ﬁﬁ@ﬂﬁ’f‘b\é‘iﬁ‘ﬁ%%iBhfﬁwoﬁ‘i%mﬁw%iﬂﬁo‘dﬂﬁ]e@% side-
caipénghgawimit engratipessage 4, tremarpsirpa clervire Tbgseforechiarasmid
to reveal the side-opening 11, as shown in Figures 3B, 4B and 5B. The person can
then throw the object through the side-opening 11 where it falls into the main

passage 4.

In the fourth embodiment of the chute mechanism, the fall retard mechanism
further includes an object stoppage mechanism 120 that is operatively connected to
the hopper-mechanism as shown in 4A, 4B, 5A and 5B.

It can be appreciated that, if further objects are being introduced into the main
passage 4 though the side-opening 11, there might be a possibility of impact with
objects coming down the main passage 4 from upstream above. Therefore, to avoid
this, the main passage 4 of the chute module 10 is provided with an object stoppage
mechanism 120, operatively connected to the hopper mechanism.

The fall retard mechanism of the fourth embodiment includes the impact-

absorbing surface 3 and the object stoppage mechanism.
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this, the main passage 4 of the chute module 10 is provided with an object
stoppage mechanism 120, operatively connected to the hopper mechanism.
35 The fall retard mechanism of the fourth embodiment includes the impact-
absorbing surface 3 and the object stoppage mechanism. 11 The object
stoppage mechanism of the fall retard mechanism is operable between an
unobstruriechajed: alisprscie dnstaignisrig vrerbArsihesvs dhe dokutsne nsboeskrasiat

Oft}E'ﬁvé'QW SRR metRA S IR RE T callyne: gBB@CwO&me it fourth

anism 120 in the unobstructed state. Figure shows the object

st6pPagL siethdfisivth iﬂé%@ﬁﬁlﬁ%‘afgteﬁﬁd ERRAECAY éﬁBm?QJﬁ?étsﬂi‘prage
objechstippafd nettivanioirstinctbe slastritedestd sshope thte shied bxtpmidhe

MaHB-RASSAOR theWpsirealy ofdibe side entrance 11. 10 Preferably the flow
retard mechanism is positioned above the object throw-in hopper

sub-mechanism 1. Advantageously, this position of the flow retard
mechaniSt Rt akee theittod RIS FIRRRAOMMeEhARISArdWhA eRSYYERY Sidald

beperatesteddsontiiraviyaimpachoé upsieeanfalling sibieetgaddeiembodiment
is 15 designed to have a smooth and unobstructed throw-in process through
the hopper, irrespective of activities from the flow retard mechanism 3 by

virtue of EHBR¥NBIRNEEIR A SHRCTEGI AN ROstiRett ?&%‘&é*betﬂgﬁcé\)%fﬂw n
thropgér sentenmcatnignthe! cofnpeniegeougl, othiise phjdionstopphgeflow retard

g’ﬁ%ﬁtﬂm W}I!i%é%ﬁfbﬁﬁt@%t%ﬁ%?y e k?@aﬁﬁgﬁtnm%pl%tfe![ ould be
ownstre 0 sSide. entranc acl | once e ec oppage.
e e b g b SR el e S

ofdpigReEd e havene SR AR fiAnds dld Bpacnshieasdrreehifstangeh
theréspeciiadnavablies plate thélidhersrndableiaierbeing maveabletie apace
ohstipgiadsiate, and an unobstructed state. In the unobstructed state, in
Figure 4A, the main passage 4 is substantially 30 unobstructed by the object
stoppage mechanism, to allow objects to pass through.

For clarification, it is noted that, even through some or all of the components

of the object stoppage mechanism, in the unobstructed state, may be located at the
level or downstream of the side entrance, the fact is that once the object stoppage
mechanism changes to its obstructed state, it operates functionally upstream of the
side entrance.

In the figures, the object stoppage mechanism is in the form of a movable
plate 170, the movable plate being movable in an obstructed state, and an
unobstructed state.

In the unobstructed state, in Figure 4A, the main passage 4 is substantially
unobstructed by the object stoppage mechanism, to allow objects to pass through.
Figure 4A shows objects passing through the main passage 4 of the chute module
10.

In contrast, in the obstructed state in Figure 4B, the object stoppage
mechanism temporarily obstructs the main passage 4 sufficient to prevent objects
that would have otherwise passed through the main passage 4 of the chute module
10, from reaching the side entrance 11.
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Figure 4A shows objects passing through the main passage 4 of the chute
module 10. In contrast, in the obstruc{ed state in Figure 4B, the object
stoppage 35 mechanism temporarily obstructs the main passage 4 sufficient
to prevent objects that would have otherwise passed through the main
passage 4 of the chute module 10, from reaching the side entrance 11. 12
In FigurardAigthre bappier happepmecteshiedize noovrabladuiede by 2 by a

C%’P\%B{% am 12. m}gs |H“#: S4B H‘Qﬁ%é%BB@rﬂﬁé%ﬁQﬂ”{S@ &uE’Tﬁed

pushed forwards to close the side-entrance 11, the connecting-arm 1

pJQFY@é%éOrﬁB\?%'iE HISTAHE" RS dult %ﬁ@%‘&ﬂ%‘r&ﬂrﬂ% &?aﬂ?ﬁ%s%é“@‘éﬂqﬁe
chpistematudet 10. the thishuefothstruete dbasssigiod, theéhaobatsienpkiie 1170 Icatiisot

prew&a&@bie@tﬁofgmah P%Sﬂﬁ'&/a%lé%@{é theoreaiAaseaR 6&%&@&@%]&3%9
gle 1 e%%qvers 1)% F| urehéllJEEe whd%n t]lﬂ(e hopper-mechanism 1 is
pulle d’%ac WardsH6 revea Gfie SidEs en%rance 11, the connecting-arm 12
pulls the movable plate 170 forwards into the path of the main passage 4 of

the chutesonoekgkey 0. fytiiss B hstanciedHoppiianedhenmavailpylkri®dckWards
gg%vmepmg SPARTAE WP‘{HQ LBRnLBEHG- Bﬁﬁ%%gﬁuﬁs%%&%ﬁs H‘QQUJ%

Simultaneously, this allows the personto throw further ob’ects throu

thiPYaESfanRE PRliffiolieumaa RAARID6; e SudfidIRg it %b]Bc
carhitrgdieshpopsoeaiine Toeablechlatsistilvodkeets faljerts: thgsiogrthantghgtzem
1?ni§nﬁ)iyé’§§éb{e Qo&rlﬁgf@ﬁui@ %B&W@H@'aﬁﬁtﬁta)ﬁéb@é]ythﬁ AR -epRAS T 1
is l;%ullequtg%c jqure 4Ir3h_lthe dgoerg]?reﬁggg arm t%ou ulleq t wards etC e
hopper-mec ani m S nce elower plateé 14 is i eontactwith the °°
ur?d’&\d@GrYéﬂ%DBleﬂ’ﬁe%W@kﬂéfbm@rﬁ@ the outward movement of the lower
plate 14 causes the movable plate 170 to swing outwards and upwards, as

in Figurep. rIQé’r?aH‘sﬁP'Wg}ﬂéy’a\é’h%%Wéa NARPEEHRESARIURM 155 (he,classp

state, the 25 movable plate 170 1s in the unobstructed state (Figure 4A). And

wﬁ@ﬂ“ﬁ?éeﬁdﬁﬁe'PV‘fWe@ﬁE‘Fn?smV!hﬁnuFP%@OBB%TH%‘?&*E@”WEa‘u?e@J{ﬁQ R#56aBtd"
plateuley @Bo the tothectiigstroctedistatded-igwesds Bhesotret-aregtianiber Since

ot%jecré,mleeteantarmmtm witlanentasica ddcuit prt selidsevpitieab, the

Obdgt(\:/&gr ar%%b% tenlctoo P]gwrgra Ip aﬁ)e:jl %%agaeuges the movable plate 170 to swing

outwards and upwards, as in Figure 4B.

Thus in summary, when the hopper-mechanism 1 is the closed state, the
movable plate 170 is in the unobstructed state (Figure 4A). And when the hopper-
mechanism 1 is in the open state, it causes the movable plate 170 to be in the
obstructed state (Figure 4B), so that any further objects that enter through the side-
entrance 11 will not collide with any objects passing through the main passage 4
from upstream.

The movable plate 170, in the obstructed state in Figure 4B, temporarily holds
any object from upstream of the main passage until the hopper-mechanism 1 reverts
to its closed state. That causes movable plate 170 to revert to its unobstructed state
in Figure 4A whereupon the objects from upstream can continue to pass through the
main passage 4.
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from upstream. 30 The movable plate 170, in the obstructed state in Figure
4B, temporarily holds any object from;ypstream of the main passage until the
hopper-mechanism 1 reverts to its closed state. That causes movable plate
170 to revert to its unobstructed state in Figure 4A whereupon the objects
from upstriéaPREeFAERshiTRlENtS PaskemsBUgH eiwes3riA pBJsngreriing thes
apijeciatepblat ihishaesahansraindeiguwétedAnanandBvigs apecating themilar

O eetiSIORRROS mﬁﬁgﬁgiﬁ%&&%&ﬁa& l?‘r‘gUPQQigﬁ,da%”%%”é{r)@%%%éﬁ‘o%hﬁwﬁe@

similar function, and a further embodiment of Figures 5A and 5B are
d&&¥ied further below. 5 Materials In the embodiment of the flow retard
mechanism, the various parts of the chute module 10 are made of metal, or
aligenatiyely plastic or layered internally with 10 a cushioning material other
suitable material. The various parts of the main passage 4 are at least
partially or wholly made of a flexible hose or layered with a cushioning
material I'THig eRdledBemeRivhe AeataRES RephRIFTS et eakagR pAthef the
impracs-sloatierablerebjactsdhatpnss thiwughvehboesiiecallydhel impaeily with

st’g&t&r@g}% m{,ﬁqg@soﬂ%ﬁgglglmglgamaterial will tend to accommodate

any impact between the falling object and the sidewalls of the main passage
4. This will advantageously also reduce noise that may be generated during

impact bteearotiscotatiing bbjecinpastagesitewalldeash patiatatly Wapbyavade
cushioninaenaiRgabilale ashioy 2 doRGRGY faRYANtaBRSCRIGENS oG
moaule IS Jjolned to the main passage e chute by a_segme

CoREEEb VRTRS YR e R & EUTEAEF POARdB s rouan

erfBRRHME DR I ReH ENAHEESIg Akt ialen Pecadseniprive Maitsekintethde
meackbcaticonse they appacatsasin hiecaasien bigstiraAadp@eadsvAlsenhermain

PIARUREN, i BANLEVETATEIRS) ddnaRR TG E: M) BLYSHBILRY BlRAL "

which it'is a part. _ _ _ _ o
impact between the falling object and the sidewalls. An internally layered cushioning

material will also achieve the above advantages.

The chute module 10 is joined to the main passage 4 of the chute by a
segment connector in the form of a screw-tightenable collar 7. Hence, the
embodiment is a modular design that can be assembled. However, in other
modifications, the apparatus can be assembled in a permanent manner, particularly
when it is installed during construction of the overall building of which it is a part.

The inside surfaces of the main passage may be lined with a resilient or
sponge-like material to perform this same function of minimising breakage and noise
reduction.

In the embodiments, the impact-absorbing surface 9 preferably includes a
surface layer of padding or a sponge-like material.

As seen in Figure 2A and 2B the bumper 156 and 157 are made of a rubber
composite material. These bumpers possess the ability to absorb the kinetic energy
of the falling object and dissipate them into heat energy. It is also to be appreciated
that these bumpers compress rapidly when absorbing the impact and expand back
into their original shape slowly when the load is removed.
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The inside surfaces of the main passage may be lined with a resilient or
sponge-like material to perform this same function of minimising breakage
and noise reduction. 30 In the embodiments, the impact-absorbing surface 9
preferably includes a surface layer of padding or a sponge-like material. As
seen in Figure 2A and 2B the bumper 156 and 157 are made of a rubber
compositdénpaiesialisT TBsenbuspersipassess tie by 8B absosbdlienkitede

er}ﬁé?éf ang 85&&%’5‘3#?& f8P1'1981I %‘E’aﬁlﬁsﬂlﬁ%terﬂ?e%d%?élg% %BES&}’M& R r?e'ﬁé’
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C
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reabevdrsl darTdisogas atelits D52 sinds 1% Bénapitjoaten2 Af BB AU .are
usually made of metal and contain some form of hydraulic fluid. They

compre s absor kipetic of the fal Qb ect SS
them mfg) hegijenergy ‘pﬁ%gs%e ocE g1p S0 erts)"& r?lgggergjp zf\ge tﬁlé)W

gdstatturerhanienafpficsaiadyct i RiBledRYRIALVIER FIGLA€4SPIRNDB Mtekpld
3B hibeviuacitabsasbong ispiacednofhid eaflay obpdar drivemdrdduedsthe noise

es&@&ﬁéﬁ'%@d‘?ﬁé@éﬂ SURY R FBME BUSRiRRIgMAtgrial. This would

further absorb impactirom the falling OEjeCt and alSo reduce the noise 10
created when the falling objects hits the impact absorbing surface 9. In the
embodintretiis, embdrivppets Mee hapismmeshassally magealy steddest skiokelss

a%@emm inreRlesadpiate, ﬁ@'@ibﬁw\féfytﬁlhh%m@ﬁ%ﬁﬂwﬁirafFQFBnﬁhﬁe
L#]t%'[ sca et roua}h hIS meﬁhanlsn]:urﬁrthermo e the ob{ ct thr W-in
ho per

SU mec d |sm IS engnr'lsenél Suc ?Hg rghly%l%%cfs a are S#Paﬁfer

in %Eé@ﬁiﬁ‘ﬂﬁé‘ i drpigRe aye Utk ae i aRSEERER i Sigriteanshe

anfaABydbegaava bl pkiec kMeaf the object stoppage mechanism 120 is
made of metal and is layered with a cushioning material. This is to 20 absorb

impact from the falling object that is to be held by the movable plate 160.
FortnermOr et I6- A FotEn 9P PALR LS P SR e 20e

wieethhesfalli?gis bjedtsohitetd e md oy Eykrqol atgh 17 QJsTilvaico nretetiad g Tarsris1ia

of e apiath Sk MeGRRRISEiMAseDtdMRIaldR el v AR Risrdnigage
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falling objects hits the movable plate 170. The connecting arm 12 of the stop-fall sub-
mechanism is made of metal is functions as a bar-linkage from the movable plate

170 to the object throw in the hopper mechanism 1.

From Figure 5A and 5B, the motorised agitation mechanism 160 comprises a
small motor to drive a rotating cylindrical drum usually made of metal. It can be seen
that the rotating drum has spaced protrusions on the surface. These protrusions are
essentially made of a hard rubber compound. Optical sensors using light or laser or
infra —red are also mounted to detect the presence of an object at the area of the
movable plate 170.

As previously described, the laterally extended hopper segment 5 also
provides great room for components of the fall retard mechanism to expand into its
obstructed state in Figure 6. However, the various embodiments of the fall retard
mechanism may also be equally positioned throughout the main passage 4, and
does not necessarily limit its location to the laterally extended hopper segments.
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25 From Figure 5A and 513, the motorised agitation mechanism 160
comprises a small motor to drive a rotating cylindrical drum usually made of
metal. It can be seen that the rotating drum has spaced protrusions on the
surface. These protrusions are essentially made of a hard rubber compound.
Optical sensors using light or laser or 30 infra -red are also mounted to detect
the presence of an object at the area of the movable plate 170. As previously

describegl, the BRIV Sxtehied RIBDASAGNENI RS p‘?é%‘f%‘?g AERifOgM

for components of the fall retard mechanism to expand into its 35 obstructed
statkéf?ﬁe]:'PdGFé’feoﬁ%\/\}é%? G4 iB%g‘@Wﬂ%dlments of the fall retard
mechanism may also be equally positioned throughout the main passage 4,
and does not necessarily limit its location to the laterally extended hopper
segments. 15 In the embodiments, the impact-absorbing surface 3
er es .

rgg'a%ftyﬂncludes a surface layer of padding or a sponge-like material. 5
Alternatives As mentioned above, the mechanism for operating the object
stoppagaslmheneshaniaboved, Riguieschanand M8 cperimgnadifiesidet neappage
W?.Yécﬁ%rﬁﬁlﬁ"é‘t’? &hr"ég‘iﬂﬂ ﬂH‘E@%ﬁn"BJ %Ha%re'a%bmgw ésst‘t%% l{t/é:b%tlfﬁﬁar

5B are described here. In a fifth embodlment in Figures 5A and
thEr“?ﬁB%tﬁé% {886 ORPHMAR SH8NAIgSE %ﬁ%ﬁ%@ﬂe fftR?HétﬁJ%ted
state of Figure 5A, into the obstructed state of Figure 5B, using a different
mechanism to that of the fourth embodiment of Figure 4A and 4B. In this fifth
embodlment tsto je mec%t nism fé'”[ﬂer |ncI
mechanlsm |c% B]éan escrl edia eraﬂg F Fig ure s,
orfP@apAifs, %ﬁl@é&éﬁ“ﬁ@ Hﬁ@bﬁ%ﬁ@e&kﬂ@téffmfﬁﬁé a2 ﬁ&ﬂhﬁ%‘ﬂﬂdﬂ@e
T FigorE igmiresngy, adisrdhenriueppeisrmecihanis md fisirpushpshioerast Sitire
CloSEIE,B IR IR bdi R GORRSHNI &Hﬁb&&a%é&%%@h‘?fdﬂﬂyﬁ%ﬁw&te

170 out of the path of the mam}fassa ge 4 of the chute module 10. In this
urfSRA LA SGERIBHM tME RIOVA bR 953REPES (RiSinnot prevent objects passing

25 through the main passage 4 of the chute module.
In Figure 5A, the hopper 1 is, once again, connected to the movable plate 170

SR8 S s

by a connecting-arm 12. Thus, in Figure 5A, when the hopper-mechanism 1 is
pushed forwards to close the side-entrance 11, the connecting-arm 12 pushes the
movable plate 170 out of the path of the main passage 4 of the chute module 10. In
this unobstructed position, the movable plate 170 cannot prevent objects passing
through the main passage 4 of the chute module.

Conversely, in Figure 5B, when the hopper-mechanism 1 is pulled backwards
to reveal the side-entrance 11, the connecting-arm 12 pulls the movable plate 170
forwards into the path of the main passage of the chute module 10. In this obstructed
position, the movable plate 170 prevents objects passing through the main passage
of the chute module. This allows the person to throw further objects through the side-
entrance 11 without these further objects colliding with objects coming from
upstream.

In Figures 5A and 5B, the path of movement of the lower part of the movable
plate 170 is guided by guide-track 15. The guide-track 15 has an internal groove. A
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Conversely, in Figure 5B, when the hopper-mechanism 1 is pulled backwards
to reveal the side-entrance 11, the congecting-arm 12 pulls the movable plate
170 forwards into the path of the main passage of the chute module 10. In
this obstructed 30 position, the movable plate 170 prevents objects passing
thRiughthieeTAYARIP R8a de OdfdpRe B HIROFABRIIBUCHhiRaA lBRVENPRPIDEr B QD Of
theesvitighen abipets ibdiayghd e sdeneottag e WiiwitihaLg dleseaturtiser
objects colliding with objects coming from upstream. 35 In Figures 5A and
5B, the path of movement of the lower part of the movable plate 170 is

guided By RIRIRHRER P Ay A PRROPSRES M It PHGVECRAE™
pineshtlie fowabléplawd 198 tiveshethestpunmge, siechahiamntiné sheeépingtard

MALRAM st R RRIanEKRds gﬁu@r@ﬁ@hbwmm@mm Pf ERRBINSNIENG 5Rigs
gwde t ack 15. ABS previously explained in the fifth embodiment of the fall

re ar mé’c?]amsm 5 seen in Figures 5A and 5B the object stoppage
mechanism of the fall retard mechanism further includes an agitation
mechanisha, ah@aonnnidghurisrbAransdrE asdeyresatingndrisn) HoOagitagon, or

awf@rﬁﬂaqms&'aamé%%é%%?ed?ﬂf@%@érgéou%&roﬂgga&%go&% urges

vibration, onto the movable plate. This degree of motion advantageously
ur@'@gc‘ék}i?ét?mai‘?ﬁﬁfﬁt&% QBRI ONRYTRE MBFart B]%t@%#’iﬁé"ﬁﬂSv&B?e
pl&tepaisdheonandsshagmain passage. As seen in Figures 5A and 5B the
agitation mechanism is a rotating drum 15 160, with spaced protrusions

along th%surface oﬁltm? %IrFF hﬁf‘é’l bjec}asegtlr%\eo rt]ps(?n nﬂsogarb et,%lat 3 J%r
a pre- -determined | peﬁoc‘f infe, t ?ataﬂ UM Wil be tauded o rotate, to

traSSfeVith Geared RIPHSIRNG ﬁioﬂibtb?a%éff??'@ atitis dreimg/Yhen sbifela enjieces
towarasthaplenpluid assagee ldetbenganielasistrowneint fdgiatasngAdamd Vil de

th‘éa%?é%qosmfél?@% %‘é‘f@”é%&é?e@f&P%H{%%H’ﬁ%dm?é“ﬁdo\’ﬁﬁél g;\hbgﬂ%

reC|ated that the agitation mechanism may also be a

to@@fﬁér%lﬁ?tmwam%&*ﬂ%faw&&é%H%Higrﬁxaf“tﬁ’isstﬁ'ﬂ%’vﬁdﬂ &Wﬂ’? 5A and
erbBotheneies! Figppags Amshicanssitne objbet idtoppageimathbinisenantieis ko aa

unpReeated atenangiltiGIHERdsrin @BW%H%%@F@&O@&M?WWS%

de cri %gd theer%tgthig“gr%uof ”1169“%1 rusion: cf)L r%ear! g its surface.
These pro

Figure 5A shows the object stoppage mechanism when in an
unobstructed state, and in Figure 5B, in an obstructed state. As previously described,
the rotating drum 160 has protrusions 161 along its surface. These protrusions 161
are dimensioned to be in direct contact with the movable plate 170. When the drum
rotates, the spaced protrusions 161 will strike the movable plate 170, at an interval,
thereby conveying a motion to the movable plate. The level of vibration or motion,
may be varied by varying the number of protrusions, or by varying the rotational
speed of the drum

The rotating drum 160 may be caused to rotate upon a manual activation, or it
may be caused to activate only when an object settles or rests on the movable plate
170, for a pre-determined period of time. This may be achieved by the interaction of a
sensor and a time, so that, when the sensor senses an object on the movable plate
170, the timer starts timing, so that, after a pre-determined period of time has
passed, for example, 1 minute, the rotating drum is activated to cause a vibration or
motion, to urge the object off the plate 170, and into the main passage.
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25 are dimensioned to be in direct contact with the movable plate 170. When
the drum rotates, the spaced protrusighs 161 will strike the movable plate
170, at an interval, thereby conveying a motion to the movable plate. The
level of vibration or motion, may be varied by varying the number of
protrusions, or by varying the rotational speed of the drum 30 The rotating
drum 1606 ey dxarcples ethdamatatEgupan 5A rnaad s, ansvadiaiioo miledn@yishe is

Ca&r‘ﬁ% t%ﬁ?%@ﬂf%“@%@&%@rﬂ Ot ??t Be%é’r E%Q{?e&hﬁmgﬂ%@bé‘al%ﬁ

170, for a pre-determined period of time. This may be achieved by th
infBPSRABRTDMAY Ai5RB? ﬁml SAOMR thefengh Wi’@‘?'fﬂ%n%ensor senses an object

on the movable plate 35 170, the timer starts timing, so that, after a

pre- deteﬁ(ﬂ%@@&ﬂﬁé@iéﬂﬁﬁigﬂ@ diasodiReRRth 06 BXaMINSeHb I iRe %text of

rotahnﬁgddru ?tlva ed to ca se a vibr gltlo or motlo dlq urge Ehe ob ecli
e mec anism_an r|:[| ar sé sa
off'the 'Iaq and Ito the main passage 9 IR the examp ES sho nin

Fi@iﬁ‘\%§5}&%ﬂﬂe‘5®, tAe %@Wﬁﬁ@nf%@éh@ﬁlgmnléaﬂﬂﬂﬁﬁ Qitiafictipthprocesses
embeditanpohuittd & bjeetappeaciatedpiakthecagitaidantenneshanisns nals.
al%ggoﬁp&&gq%igkgwgefgggm@mg@iment. 5 Although the exemplary

embodiments have been described in the context of a building where the
chute mechanism and method are used for waste disposal, other
embodintenits camobeirnsetd, forexam gldeenfertaridsbpeoductiviegrooedsss

WREHBHARBARSNERHF %%&%MQW@W%WM&HE&W@M@”%?

Ievels 10 .Embodiment aq(a}lﬁc,o be us d in hoth els. In the gnts
stance, in an apartmen o% [ same anism m % % two
on y oné’side-entrance een prOVI |s Conc e that other

madRitReAPRHRE N Riclude two or more S|de entrances. For instance, in an
apartment block, the same chute mechanism might be shared by two 15

adJO'”'”%ﬁ‘é’ﬁﬁ%ﬁ&'ﬁﬁs%ﬂg@mﬁe@ﬁ%%éﬂﬂ% %A”aﬁ&%ié% %'Am@c?a?’é

and 3B is formed as a plaie or of two section plates, however, other

mBlfcAtichls RO wiRkest IRNeYRInIGIY, QRANGRINTTGY rifik Sffferent
regiiemriemacleshthat pirojectantetihesiienittentdcS thet passéeigeto Tirecentre of

tepiaglasswlaHpakeaisandagbuwihihie e nscoligc heantlithCobjects, and the
combined effect of all the projecting tentacles would be to slow down the rate of fall
of the objects. In other modifications, these tentacles can be provided all along the
length of the main passage to also slow down the rate of fall.

In the embodiments, only one object throw-in hopper mechanism has been
provided, but it is conceivable that other modifications may include two or more
object throw-in hopper sub-mechanisms. For instance, in an apartment block, two
adjoining apartments might share the same chute mechanism.

In the embodiments, the main passage is substantially upright or vertical,
however, in other embodiments, the main passage can be inclined such that objects
slide down the passage.

In other embodiments, the operative connection between the entrance
mechanism and the object stoppage mechanism can be electronic in nature, such
that the information of the movement of each component is transmitted electronically
to the other component, rather than being strictly a mechanical connection.



combined effect of all the projecting tentacles would be to slow down the rate
of fall of the objects. In other modificatipns, these tentacles can be provided
all along the length of the main passage to also slow down the rate of fall. 25
In the embodiments, only one object throw-in hopper mechanism has been
provided, but it is conceivable that other modifications may include two or
more ohieetdhmﬂmhepﬂehesmﬂeﬁmhamsmseﬁaﬁmmuw maamapmﬂmmt
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In the embodiments, the main passage is substantially upright or vertical
hdetRReHYSSHA B nbodiments, the main passage can be inclined such that
objects slide down the passage. In other embodiments, the operative
connection between the entrance 35 mechanism and the object stoppage
mechanism can be electronic in nature, such that the information of the
movement of each component is transmitted electronically to the other
component, rather than being strictly a mechanical connection. 18 The
embodiments of the invention have been advanced by way of example only,
and modifications are possible within the scope of the invention as defined by
the appended claims. 519 CLAIMS: 1. A chute mechanism adapted to allow
objects to pass therethrough without 5 breakage, including: a main passage
through which objects are able to pass, and a side entrance associated with
an entrance-mechanism that is operable between a closed and an open
state, only in which open state further objects are able to enter through the
side entrance into the main passage, 10 wherein the mechanism further
includes a fall retard mechanism for temporarily obstructing objects in the
main passage so that the rate of fall of these objects is reduced. 2. A
mechanism of claim 1 wherein the fall retard mechanism is an impact-
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15 absorbing surface adapted to receive a falling object thereon without
shattering. 3. A mechanism of claim 2,yherein the impact-absorbing surface
extends from a wall of the main passage and partially obstructs the main
passage upstream of the side entrance. 20 4. A mechanism of claim 3
wherein the impact-absorbing surface is a resilient tentacle. 5. A mechanism
ofclamiS: wherein the impact-absorbing surface is spring- 25 loaded to
provide resiliency and thereby absorb a kinetic energy of the falling object. 6.
A mechanism of any one of claims 2 to 5 wherein the impact-absorbing

sutface fOrtABIMRRTBREST o3RIRG & &'SPoRESHk&rRARSIRFTgtrpuAn Without
meclagirofuingone of claims 3 to 6 wherein the impact-absorbing surface

at least parimpRigudas igkovhenpsinRansask % phsahgontact of a falling

object with th |mpact absorbln surface sIo S the ratﬁ of fall Rf the obéeqb
rance asso %j’&l fh N en ce-lmec anlsmd at Is ra Ie
through e hain passage. chite Aed anism, according to a

ofRaBTRE Pt@'oﬁeﬁlﬁéﬁbﬁﬂm@eﬂoﬂﬁtﬁewﬁ Fﬁé’&'ﬁﬁhi@h‘?%ﬂﬁérﬂﬁ@ﬁd@@% are
ohjblet istefmpaeotEahaRisseapanad ety 2 neonpagiagkio the entrance

mechan %%MW@%EH&%‘PA%H%’%ﬂ%‘ééﬁ%hﬁéﬁ?‘mﬁﬁcﬁé’rﬁéﬁpﬁ& between

an unobstructed and obstructed state; such that, in the unobstructed state,
thiERRARY4 85I OBIEtRiAIRP WﬁBb%%?ﬁ%@&&%ﬁf‘ﬁﬁH“Sﬁ?é%P%%bﬁ&B%se
mebjeatsismesocas.to allow objects to pass 5 through, and such that, in the
obstructed state, the object stoppage mechanism temporarily obstructs the
main pagsade sufficient (o preventobieqts papsing (hroudh, e ma gy
passage from reacsﬁ”n the'S; de Ehtrance. w ©t & entrance-mechanis

in 3RROBESY %@éﬁbaﬂiﬁ@t%]@&(‘ﬁwﬁGdg@nqebdﬁ@tmamgw@wtﬁéﬂjﬁﬂwtru cted
state, and when the entrance mechanism is in the open state, the

enfranceMaENANISHL1CAHSES e QRIREL| P&’&%‘E‘Ed’r‘%ﬁ@"&m%@ &t@ﬁd‘é‘f?&ﬁ a

obstructed state, so that any further objects that enterthrough the side
eﬁf?én‘?fetr\‘ﬁllnﬁﬁ E%?ﬁﬁ%ev\ﬂﬂq Qﬁﬂl %I[yj @gructs the main passagé€ upstream of the

side entrance.

4, A mechanism of claim 3 wherein the impact-absorbing surface is a resilient
tentacle.
5. A mechanism of claim 3 wherein the impact-absorbing surface is spring-

loaded to provide resiliency and thereby absorb a kinetic energy of the falling object.

6. A mechanism of any one of claims 2 to 5 wherein the impact-absorbing

surface further includes a padding or a sponge-like material.

7. A mechanism of any one of claims 3 to 6 wherein the impact-absorbing
surface at least partially protrudes into the main passage such that contact of a falling
object with the impact-absorbing surface slows the rate of fall of the object through
the main passage.

8. A chute mechanism, according to any one of claims 1 to 7, wherein the flow

retard mechanism further includes an object stoppage mechanism operatively
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passing through the main passage from upstream. 15 9. A mechanism of
claim 8 wherein the object stoppage mgchanism in the obstructed state is
adapted to temporarily hold any object from upstream of the main passage
until the entrance mechanism reverts to the closed state which causes the 20
olsjertesisgpadeensetRatRIRPEHaRGB YO AR I HShRRIeRi e 9RRA%e Mashacism is
ohjpeisoiearptwipstepumobEdr @iel thdobsinutepassisng through the main

passageg 1. fhipechanismal&iaiag &ake. fhshain hes oy rFstasﬂ‘?nstannally

mechanism furthér includes a agitation méchanism, to impart a degree of
mHﬁ%?%wﬁ?‘i’hgyo%‘j%cﬂbﬁcfhETOEB%HF&SQ%@CﬁQr%n]1° PAOK ﬂk?ée(ﬂil%lﬁ?sﬁ?%?

clém®lor 9 wherein the main passage is substantially upright such that the

objects afigy a&l@ﬁQﬁﬁJ' Gowis thiuuaBréae Jragin 1%388;‘&& batogpayHYmaenbaisth

mechanis rﬁe of claims 1 to 1Jffwher |nt erqpab Qtassa eis at

leaSt partial )9%Srrw N StE P RAKIE TRatera Pl i PRISE breakage Shd

ndleFntRastABRLRIHAREABI B @ BjdR &) tRaEDass therethrough. 35 13. A
mechanigheofien\eanemed-elasmsibioid inhereissdaesrarintpassige sappage

least Rarialysqk Wg%mggf%@éd@%@%ﬁ@ cushioning material to minimise

breakage and noise of the impact-shatterable objects that pass

therethrd(R§. 9S8 eTHaRCHBERRANISA SdEdhGiRGR0 LRlfmt#E QINERaR TREH) e
stopyegetim ettientistoppegedapprrdnsrerialile dispesadistictotjette dewiha arain

D6§ﬁﬁéleo%]°e%t§“§%@%ﬂe?ym%l5 iReasin bty vividing fusWiteiib@pjects
objects In; erte to the malné)aﬁ %F hrough a side entrance of the chute
€

m c]%s'rr]‘ﬁsm a 0| SOl W e comlng from upstream, the chute
mechanism being in accordance with any one of claims 1to 13. 10 15. A
disposal system adapted to enable disposal of objects down a main passage

i@ multicstoray: RRing . he Bajnfagsage %%Hpgigpﬁa@é"mg%%%uﬁ the

mechanisms wherein the objects inserted into the main passage through the
s.888@%%%@%aqamg%t%m%mg.Bﬂ%ﬂ{w fPPéeﬁbfré’E‘EgJBB‘Fﬁﬁ‘{B %H‘? main

upstseagn,uadictine entrance mechanism reverts to the closed state which causes the
object stoppage mechanism to revert to the unobstructed state in which objects from
upstream are able to continue passing through the main passage.

10. A mechanism of claims 8 or 9, wherein the flow retard mechanism further
includes a agitation mechanism, to impart a degree of motion onto the object at the
stoppage mechanism.

11. A mechanism of claim 8 or 9 wherein the main passage is substantially
upright such that the objects are able to fall down through the main passage by
gravity.

12. A mechanism of any one of claims 1 to 11 wherein the main passage is at
least partially or wholly made of flexible material to minimise breakage and noise of
the impact-shatterable objects that pass therethrough.

13. A mechanism of any one of claims 1 to 11 wherein the main  passage is at
least partially or wholly further includes a cushioning material to minimise breakage
and noise of the impact-shatterable objects that pass therethrough.



chute mechanism being in accordance with any one of claims 1 to 13. 15 16.
A method of disposing objects down amain chute in a multi-level building,
including the steps of: providing the multi-level building with a disposal
system having at least a main passage through which objects can be
dropped down for disposal, 20 providing the main passage at each level of
the building with at least one integrated mechanism that enables further

objgcts g ﬁ@ﬂa?ﬁéf?w“&&é’roﬁl%et@@ﬂﬁﬁ‘%eW%Pem%@é%&aéﬁﬁgggwm%%%

further objects impacting any objects passing through the main passage
frdﬁ?%ﬁ%%ﬁ”ﬁ?@f%ﬁ?ﬁ%& RS AL BmRY IR ERBP L AU SRABALH 16 Re

oficlainmuulti-gbor2® b8ilding such that the objects inserted into the main passage
through a side entrance of the chute mechanism avoid collision with the objects
coming from upstream, the chute mechanism being in accordance with any one of

claims 1 to 13.

15. A disposal system adapted to enable disposal of objects down a main
passage in a multi-storey building, the main passage including a plurality of chute
mechanisms wherein the objects inserted into the main passage through the side-
entrance mechanism avoid collision with the objects coming from upstream, each

chute mechanism being in accordance with any one of claims 1 to 13.

16. A method of disposing objects down a main chute in a multi-level building,
including the steps of:

providing the multi-level building with a disposal system having at least a
main passage through which objects can be dropped down for disposal,

providing the main passage at each level of the building with at least one
integrated mechanism that enables further objects to enter through a side entrance
into the main passage without the further objects impacting any objects passing
through the main passage from upstream,

the flow retard mechanism being in accordance with any one of claims 1 to
13.



