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1 Compactor FIELD OF INVENTION 5 The present invention relates
broadly to a trash compactor and a method of collecting material for a
trash compactor. 10 BACKGROUND The collection of seaborne garbage
from ships moored in ports and anchorages is typically carried out using
open bins. The open bins are typically of dimensions of about 4.4m in
length, about 2.4m in width and about 1.5m in height. However, using 15
open bins can create operational angd environmental problems. The
environmental problems can include an unpleasant smell and an
unsightly appearance. Operational problems can include complications in
transporting the open bins to I&RFBPA&¥PENips to smaller garbage
collection harbour crafts. 20 As an alternative to open bins, the use of
standard land-based mobile compactors installed on ships has been
explored. The operation of such compactors is typically time-consuming

FiebecaspgaiRegsyhas to be arranged in a queue and dumped
sequentially into the compactors. Typically, a standard land-based mobile
compactor is about 5.45m to 7.35m long and has a height of about 2.4m.
TheTseamdasdnhisivigatignd €steadedecivipaztorss typioadyton s @pofthod of

colieermantestahmber-ehlesgihxaying from about 3.16m to about 5.06m
and has a filling opening of length of about 0.9m by width of about 1.60m
and height of about 1.2 m. The compaction chamber typically has a
volume varying from about 10 cubic meters (m) to about 16m3. 30 In

B AdGdiesUkihas been recognised that if a standard land-based mobile
compactor is used on a garbage collection harbour craft rather than on a
ship itself, in order for the standard land-based compactor to be used for
seabbereripnisage 2cablivstiontagepararhivspperieddnopiscared @ Prages

is tiptaRnakiggarhageiRadpiirows oklouareshirare ashipirommaeigbhs of
abo%ft %?‘4?1%“&389{ (,)rgbtgup S.E%u%hh‘%ﬂ;g grlfclid ggotu(% t‘hgm in height. However, using
open bins can creale operational and environmental probiems. The environmental
probiems can include an unpleasant smell and an unsightly appearance. Operational
probiems can include complications in transporiing the open bins o fand or from ships to

smaller garbage collection harbour crafts.

As an alternative o open bins, the use of standard land-based mobile
compactors installed on ships has been expiored. The operation of such compactors is
typically time-consuming because garbage has to be arranged in a queue and dumped
sequentially into the compactors. Typically, a standard land-based mobile compactor is
about 5.45m fo 7.35m long and has a height of about 2.4m. The standard mobile land-
based compactor is typically made up of a compaction chamber of length varying from
about 3.16m to about 5.06m and has a filling opening of length of about 0.9m by width of
about 1.60m and height of about 1.2 m. The compaction chamber typically has a volume
varying from about 10 cubic meters (m°) to about 16m”.

in addition, it has been recognised that if a standard land-based mobile
compactor is used on a garbage collection harbour craft rather than on a ship itself, in

order for the standard fand-based compactor to be used for seaborne garbage
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relatively small filling opening of the compactor for compaction. The

hopper has to be moveable so that it can be moved away when the

compactor unit is full and lifted ashore 5 for disposal of the garbage.

However, it has been recognised that moving a hopper and removing a

full compactor unit under the hopper is typically difficult and complicated.

Furthermore, for existing harbour crafts which are used to collect garbage

using open bins of height of about 1pm, standard land-based mobile

compactors are not 10 suitable to replace the open bins. As the
coligeiinpaetepsaiaifcanpisiviea thdigiereftecddmhia istarenaldaribeasddendbitavn
(or @m%@%ﬁ%lﬁdm@ ReRgAfHE NOBPBE ﬂ@ﬁﬁﬁ%’é&bé@b%@@lﬁ@é@& the

? eaborwai%arba e whefn installed on S ch an exi tin harbour cr ft
relativel i q Hm th compacinr or compacion. pe]{ as to be
WOUaTOBSrUCt I VIER? o the” WheeHodse T |ng nawga i8 the

mowaﬂw@%ﬁmﬂm@m& whierdinicesty paririiticdtioAd! @nthiftec ashore
for @IS &F &b GHERGS PlbASIaWeHBY iiscdaekdyniasiedsingdhadheisbp @l and

its wheelhouse, would he n s However u df| ation are
e S I B TRt Sou B g
exists a need for a trash compactor and a method of collecting material
for @&Fﬁféﬂn@@@ﬂ@ﬁ@héhﬁé sefiolp adetensial IeRstanei2bMdhgARE using
r blem 5I accord nce with a first a ect ofthe resent
o S RN o B L S R BIE S50 o

SUW?&%F\M@D@H%%@ @@Qﬁlémoﬁe@ ébmwﬁﬂ@ﬁO%W@@?Y @@/mat@lalﬂt of 2.4m, a
stak@sRIVinG BudagerkpiradnaliRed At e AR IRitR meaarﬁ@mabpawmd@ﬁary for

erial collected on salgasurfac is de | ted into an entra
the O T S B AR AR SR e SRR N crat

WOulg r%@ﬁhﬁ*&ﬁi@ﬁs@%&t@?ﬁdaﬁlé@ﬁm%ﬁ“@ﬁéﬁmﬁglgﬁwﬁfa&éf@reﬁaﬁf more

difﬁaaipl S@rfa@camEhm@naiﬁdn@y ot dmnge of Bleouli2endo UL Eeeby

0 ctor ma be suitabl fo nsalatl n op a seabor raft suc
RL e s coom R R e L

Howgr el such modifications are typically expensive and not desired.

In view of the above problems, there exists a need for a trash compactor and a
method of collecting material for a trash compactor that seek to address at least one
of the above problems.

SUMMARY

in accordance with a first aspect of the present invention, there is provided a
frash compactor comprising a material receiving surface coupled to a compaction
chamber, the material receiving surface being inciined at an angle o the horizental
such that material collected on said surface is deposited into an entrance of the

compaction chamber under gravitational force.

The material receiving surface may comprise extendable flaps for extending

a surface area of said surface.
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5 operator of said craft to view an area surrounding the craft from a wheel
house of the craft. The trash compactor may further comprise a
compaction mechanism coupled to said trash compactor and capable of
exerting a compacting force within said 10 compaction chamber. The
compaction mechanism may comprise an external hydraulic cylinder
releasably coupled to said trash compactor. 15 The external hydraulic
cylinder may be locked to a compactor wall and a piston of the external
hydraulic cylinder is locked to a ram box wall of the trash compactor using
a reléwsanie|sekirerivee hantsne! Fheulsleadatsbdetkiig mechanism may
comprise a piston engaging member 20 for engaging the piston. The

Lﬂrt er. con“orise a lever connecte
e for insta

relez?gak%#e Iﬁckirr#} m chanisgw ma L / 0 ctto h
the plsefona%nf;:ggl acrﬁérnr?ﬁ r,esgfﬂ el eing rCtatabie %Sr%%v%r?ﬁecb&f HSHC
thagigagriaieenitRshbeaiuEas e radeeideespasitioncanduatiscked Fhsiign. 25 an

opetAerpisianenana gise arberenay ke RatethbeiureRiNe (pHRaseduse of the
Cragosition and the locked position via a quarter turn of the lever. The

releasable locking mechanism may further comprise a biasing means for
30 providing a biasing force to maintain the piston engaging member in

the tlasedspesitipRcthr TheyRiFipBeReaeiae Mesmhsidnsy wesmisadedipled

o ggilcge,{?agndc% fork | Ck'nr% plate, The trash com(gactor may comprise, | F}qagaid

C
3% Having & Tangth Nt Mot Man 5 aBout So0m. TR sccardance W

conapRetd BRFERELS the present invention, there is provided a method of
collecting material for a trash compactor, the method comprising the

Steg%g f é’ér‘%‘{:!g'cr%%;? nnl%&%ré%ltsrrencenlw\gg gc%%;gar%% Cg zle pleexgetr(r)‘szﬂ hydrauiic cytinder

releasably coupled to said trash compactor.

The external hydraulic cylinder may be lockad to a compactor wall and a
piston of the external hydraulic cylinder is locked fo a ram box wall of the trash

compactor using a releasabie locking mechanism.

The releasable locking mechanism may comprise a piston engaging membaer

for engaging the piston.

The releasable locking mechanism may further comprise a lever connected to
the piston engaging member, said lever being rotatable to move the piston engaging
member between a released position and a locked position.

The piston engaging member may be moved between the released position

and the locked position via a guarter turn of the lever.

The releasabile locking mechanism may further comprise a biasing means for
providing a biasing force to maintain the piston engaging member in the ciosed
posifion,
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10 compaction chamber, said surface inclined at an angle to the

horizontal; depositing material collected on said surface into a ram

chamber entrance of the trash compactor under gravitational force. The

method may further comprise installing said trash compactor on a 15

seaborne craft. BRIEF DESCRIPTION OF THE DRAWINGS 20

Embodiments of the invention will be better understood and readily

apparent to one of ordinary skill in the art from the following written

description, by way of example only, and in conjunction with the

drawimng®istewisiota § it resh (@il ostyatesraish donatisipes pectiadaiew ofing
plafscompactor having an 25 internal compacting ram in an example

embodiment; Figure 1(b) illustrates an exploded perspective view of the

compactor of Figure 1 a showing the internal compacting ram; 30 Figure

2(a)TiHadteste sagideivienayfehiepira gacior bk fpvies a landttbninstaliedhan
ab&R 8adeck of a vessel/craft; Figure 2(b) illustrates a top view of the

compactor of Figure 2(a). 5 Figure 3(a) illustrates a perspective view of

the compactor of Figures la-2b showing an external compacting ram; 5

Figure 3tbyitlasteatesta sidearienr obtiredonipittopaisigjuievBatibigutieere is
pros(@edilustiatas top \isKesfihe samRactey: of Figlyes 3aRR6i3P; tRiOWRthod
B%dg jIIus%Latesta front view of the compactor of Figures 3a:3c; 10 Fi%ure
Coeay Hidstited 8 08k - B HEYicv BrREHoFRFaNING ArriguRES © @
corgeaBticcorirsuted. toakiestafadsodingre @ormpznyte ; IFigur ddibdilab tiatassiting
mafRigXRlgReRerPagliyeAifaal 1he COMBRCEIGFMBOLARRIGUE 4Re trash

Fi uge 4%: IS a sc aeiimatlc gerspectlve view of the assembled components

|

SO EGTR HGUE AR o

The method may further comprise installing said trash compactor on a
seaborne craft.

BRIEF DESCRIPTION OF THE DRAWINGS
Embodiments of the invention will be better understood and readily apparent
to one of ordinary skili in the art from the following written description, by way of

example only, and in conjunction with the drawings, in which:

Figure 1(a) illustrates a schematic perspective view of a compactor having an

internal compacting ram in an example embodiment;

Figure 1(b) Hlustrates an exploded perspective view of the compactor of
Figure 1a showing the internal compacting ram;

Figure 2(a) iliustraies a side view of the compactor of Figures 1a and 1b
instailed on a deck of a vessel/craf;

Figure 2{b} iliustrates a top view of the compacior of Figure 2(a).
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20 Figure 5(a) illustrates a front view illustrating a quick release and
locking mechanism of the compacting ram of Figures 4a and 4b. Figure
5(b) illustrates an exploded perspective view of the quick release and
locking mechanism of Figure 5a; 25 Figure 5(c) illustrates a side view of
an extended piston end of the compacting ram shown in Figure 3 to
Figure 5b; and Figure 6 is a schematic flow chart illustrating one
embodiment of a method of 30 collecting material for a compactor. 6
DETAILED DESCRIPTION Figure 1(a) illustrates a schematic perspective
view of one embodiment of a compactor 100 having an internal
COWM@QP@@(@MIéﬁﬁhﬁéoavﬂér%@:ﬁ@énﬂ@@mﬁ159@ RINGHIGES & ERINRACHY. o
shorpw"f‘nn 0%102 Fourgg‘led o0 the internal compacting ram (not shown)via a
m-head 104 In Some en%)odlments the main body 102 may be welded
to the ram head 104. However, it is understood that other connection
metheisdnay) alsenesyseadd MeRos RRCHBE FRRIdNSE Shewnyand main
body 102 define a compaction chamber 105 for receiving and compacting
trash. The main 10 body 102 of the compactor 100 has a top surface that
is déstyired(® Nistindes astar N Rd threacore eisiiadtiriguieperartsiiThe
hopper 108 may be coupled to the top surface of the main body 102, or it

for. Il ith. In.th bo h h
ey R T o B e he hoppe

108 with brackets (not shown) using hinges e.g. 114, 116. The extension

can #JQLQ@W?&W&QSEFEI@@@'|Mi@§é4§’p3é1é@m@im&)fwiéhc@fﬁf%%tﬁbrﬁigﬂFf?gures
3a %gb& the H%Gt s%e fIa!_)n mclude 2 al right side extension wing 126

Sonhectapie to arig At Side & exten5|on wmg 128 which is in turn connected

to a right side extension wall 130. The left side flap 110 may include a left

siderpyirnaie) Wit k3lspnnraigiie te ailefiadexipnsipn wiigd ddn of

Flg\(}/h'%h Is in turn connected to a left side extension wall 136, It is
lindérstood that other arrangements of the side flaps
Figure 4(c) is a schematic perspective view of the assembied components

Hiustrated in Figure 4{b).

Figure 5(a) illustrates a front view iliustrating a quick release and locking
mechanism of the compacting ram of Figures 4a and 4b.

Figure 5(b) illustrates an exploded perspective view of the quick release and
locking mechanism of Figure 5a;

Figure 5(c) illustrates a side view of an extended piston end of the compacting

ram shown in Figure 3 fo Figure 5b; and

Figure 6 is a schematic flow chart illustrating one embodiment of a mathod of
coliecting material for a compacior.
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112 may also be used. Figure 1(b) illustrates an exploded perspective
view of the compactor 100 of 25 Figure la. The internal compacting ram
is designed to compact trash and garbage which falls in front of a ram
box 106, either directly, or by falling from the collecting hopper 108. The
internal compacting ram then pushes the ram box 106 and compacts the
garbage into the compaction chamber 105. In this embodiment, the ram
head 104 may include a ram head caver 138 coupled to a left panel 140
and a 30 right panel 142. The left panel 140 and the right panel 142 are
DEdSIpd WFSBRBTEMe 144 and a ram head front plate 146. The ram
head front plate 146 may be connected to a compactor enforcement

f 148. 7 In the example embodiment, the hopper 108 may be

inclind s 47 allgR SR ohTaBUPS6 f5 AB5E 40 N the e SHIEPdieent of @
contraeforé0hasdrs apingiersightan pieisatramce¢dstowpacioe speniagjor 100
incllii@Phtherpmhead 04 cHesfasenidhe PerpeihaBspesHydam (not

holdir [ t llect t terial e.g. 5 garbage bags
S VNP e R e e S TR
wels@t/de dhan ieteivdag dieh foHtemeperarilyiseceddrgandd thetdirbasagenoection
mefIGaGeWRen Heysate thiuepilawriedhoma Reiabt frons ships-obhe 102

inclination or slope of the per 108 enables material to be pushed or
o A TR GTATL S Bty e e o BRI opRARs 11 P e (LA main
bothokOrDe! thiehcerarasiorot ¢Pdviatoival fordecartnag iddetmdtithe function as a

hoiGPERASA0H 1S USRE-BhS RS MRYINGHEHRRANLE MRS tReeap¥NG the top

essel at sea can provide a vibrating force that automatically pushes
SureeR S ORI Ler £08 UNATE e BOTNAEN GHEMING 116 of the

atetial'onthe
ram box 106. In the example embodiment, the hopper 108 is made from a

f]tthRlﬁf(%mbB‘Jl%@zﬁﬁ?ﬂﬁg %s;ﬁ;@hsmsi _ﬁ%@#ﬁ@d@é@d@aﬁjs,@? gb,apez #2€ can be
0 m e painiea. witn marine, pain to prevent rust.

R R SRR S A SR o PR
Themigasion ertraheePEIRmelesiopnfaria shorier asinnbalion06VEusetsrence to

Figthe exanple egrbestiment thexampaxhfisahgut S08MMdRJRAOIRRS 126
concn%@t%%@ otoa %%%yts,igd%p&@nsion wing 128 which is in turn connected to a right
side extension wall 130. The left side flap 110 may include a left side extension wing
132 connectabie to a jeft side extension wing 134 which is in turn connected to a left
side extension wail 138. lt is understood that other arrangements of the side fiaps
112 may also be used.

Figure 1(b} Hlustrates an exploded perspective view of the compactor 100 of
Figure 1a. The internal compacting ram is designed to compact trash and garbage
which falls in front of a ram box 108, either directly, or by falling from the collecting
hopper 108. The internal compacting ram then pushes the ram box 108 and
compacts the garbage into the compaction chamber 105. In this embodiment, the
ram head 104 may include a ram head cover 138 coupled to a left panel 140 and a
right panal 142, The left panel 140 and the right panel 142 are coupled o a base
plate 144 and a ram head front plate 148. The ram head front plate 146 may be

connected to a compactor enforcement frame 148.
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20 for conventional ram boxes. In the example embodiment, the

compactor entrance 118 is about 1m x 2m in area as compared to about
0.9 x 1.6m for conventional compactor entrances. In the example
embodiment, material is deposited/pushed into the compactor 25 opening
118 via the hopper 108 and the ram box 106. The compacting ram 103 is
used to compact the material into the compaction chamber 105. Numeral
120 is used to show an approximate? depth of the compacting carried out

by the compacting ram 103 from the ram head 104 end. 30 In the

exalnphe enpodimenbasémsith ghetbrpper HAS astpragdnchpediay eh abplgt of

frord BB EPGF acskiNg A ightRohexesREINSRADOHHE (R dnamMeighht to

the Run AL %‘#%‘gra' 1o8) EOL, th'i %j‘Ba‘%'%etQSrﬁ%mBS‘C%Bz; 100NAS A e of the
maXximum overa eng?t thé example embo |mer?t e

hormep JeIS1 88 Yets 26 stfqstrgréd tfesveseEsalio medanl apyUiadanangal e.g.

garﬁa@élmé%ﬂaka m&j@@t@%&efn@e@amm%tekmosmﬂw@ml@ #BBper 108
d_‘pactor 100 to be E in emsﬁln vessels/caag\t \{wtho
serves e an o]

AR T o L B IRL Y R R o hasrod cahas gen
thesofatﬁetf@“@mp@étmm@d\ﬁﬁm acbﬁr@i'éré'drtb%uﬁ@@oma@t@r@pﬂh@ope of the
horRMpasiAsrt:camakon ap w&opﬁme&lmﬁmé&gmtmwp @Q@if@tﬁﬁ@f‘the

the raft to view.t surro ndln from. a wheel
con R R B e P e SR e FéreS. i
adddismphdicr I0DRasHPalSoUaREVRleddte thitiiigtometiprganediet righe carrying

vesHﬁr@f%gﬁQ:éﬂt%@Ubﬁebé( aﬁr@megamel@;ﬁi@uf@n%ﬁaduwuaﬁ@@ AL M the

00 of F| res la and lled onad
norp e s, e a3 A {7 BRI T e prampte
em%mgmm@r@(éww:a@rﬁﬁﬁdmmgg %Qﬁsﬁaﬁ&ﬁbﬁ%tajwemffa wieEe o0ATapRE to

obtéhetiiclisefcausiage of the hsperniliaine:lina i Sight 208ifer paew i gmvent

rustthe wheel house 210 of the craft 204 is unobstructed. An open bin 212
may be 15 provided for collecting items that are not compactable, for

example, wooden boxes and steel drums. It will be appreciated that if a
biggervelibrlliceanaciik ahteLompasitbie (the hopper 108) and a larger

compactor entrance 118, a design for a shorter ram box 106 is used. in the example
embodiment, the ram box 106 is abouf 500mm in length as compared to about 900mm
for conventional ram boxes. in the exampie embodiment, the compacior entrance 118 is
about 1m x 2m in ares as compared to about 0.9 ¥ 1.6m for conventional compacior

entrances.

in the examplie embodiment, material is deposiied/pushed into the compactor
opening 118 via the hopper 108 and the ram box 1068, The compacting ram 103 is
used to compact the material into the compaction chamber 105, Numeral 120 is
used to show an approximate depth of the compacting carried out by the

compaciing ram 103 from the ram head 104 end.

in the example embodiment, the compactor 100 has a storage capacity of
about 10 m® and a sloping height not exceeding about 1.7m (maximum height shown at
numerai 122). For this capacity, the compacior 100 has a maximum overall length of

about 4.4m. In the example embodiment, the hopper 108 has a surface area of at least
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desired and length of the compactor is not a constraint, then the
dimensions can be 20 adjusted to suit any craft. In the example
embodiment, the end indicated at numeral 124 of the compactor 100 is
configured to be an opening door so that compacted material or garbage
in the compactor 100 can be discharged from the end 124. This can be
performed by means of 25 a hydraulic cylinder of a lorry/vehicle tipping
the compactor 100 to discharge the 8compacted material or garbage from

the end 124. In the example embodiment, the internal compacting ram is
abaghAgportedbfeteranithaiiensoiipadicr 30N ewendedr iShartiopstsons can

enélb!é&ﬁ&%rﬁ@%éé@ﬂﬂ@@%so@f@ﬁ@tﬁ% @ﬁib@&%&%@ﬂ%ﬂ&;%@%@ﬂiﬂ&ﬂons
ansporte Figure 3(a) illustrates a perspective view of a compactor

on R & Ao HRAELG P CEmERA SO PAGFE g 0 when
conifgsachte Sysite sgewastarte tho apartst 0P8Ry aleB&NFRigaksta(@gd line of

sigri;ﬂléé)ﬁ_rl?w%pﬁéi%;\/fmf_é%tqsrgwﬁ.ﬁé@@ags%frﬁ?w@ $a ank 3kbr_ﬁ]g Wiheel
illustrates a front vie the compactor igures 3a-3c. The
oL e DF o EIATUR b i EONELIG o B FBbpEi A il ot of the
corsppsiantialcitentodlipmiesidrndiengd e @ rapddeandrod dserstrtewitierally
by &8fepenasrto the compactor 100 of Figure 1. 5 In this example

embodiment, a removable external cylinder ram design is used to provide

an external hydraulic cylinder 304 for compacting garbage within the

conipaetioA(ehdluieatea gk e sé (relcasumsieipiothihef estemisaand 1b
instaliddFbauEe 8éal) ensuiesseiriraple angfastaperation:tes lackipgadd of the

releasin e external })in r 304. 10 The r&jzeasable lockin echanism
o Rb Vo BN AP (A AR SO0 ARG et S

204 pkyitidhe  aelthetivwrgice 9 iy vemel dRPiHEC bhspricks B OOHvise rYigwefrom
theCARRAGALSOC Il thBecrermpastey 396matA-then Ae Lified @mozazrwy be

; fo{gE Ha}nsgolgtat}i]on tp an & cj{neratO{ or Iand{illﬁleIn the e*arupled b g
PO A BO N THa e Trmal Sy TRLT SO0 Fo . 1o SXAmBIE, Wooden boxes an
steel drums.

it will be appreciated that if a bigger volumetric capacity of the compactor is
desired and length of the compactor is not a constraint, then the dimensions can be

adjusted to suit any craft.

In the example embodiment, the end indicated at numeral 124 of the compacior
100 is configured to be an opening door so that compacted material or garbage in the
compactor 100 can be discharged from the end 124. This can be performed by means of
a hydraulic cylinder of a lorry/vehicle tipping the compactor 100 fo discharge the
compacted material or garbage from the end 124. In the exampie embodiment, the
internal compacting ram is transported together with the compactor 100. However, it is
understood that other configurations are alsc possible in which only the container is
fransporied.

Figure 3(a) illustrates a perspective view of a compactor 300 showing an
external compacting ram assembly 301. Figure 3(b) illustrates a side view of the
compactor 300 of Figure 3a. Figure 3(c) illustrates a top view of the compactor 300
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engageable/connectable to a compacting ram 303 of the compactor 300.
The external cylinder 304 is connected using a two-step locking process
that comprises locking the external cylinder 304 to a compactor/ram head
wall 308 and then locking a piston of the external cylinder 304 to a ram
box of the compacting ram 303. 20 Figure 4(a) is a schematic side view of
the external cylinder 304 connected to the compacting ram 303. The
external cylinder 304 is mounted ang held in position by a cylinder stand
402. The stand 402 is movable along a rail guide pair 403. Alternatively,

of figyetarik40RImay Heowsudtdd oz deekeofraniedee phdbsswmaatero300 of

ngl%g'@g.@mﬂ%%ﬂ)@&(@h?p&é}m H%@%@l@:ﬁrﬁ@ %@%@%%é}l@meare
extern ¢ Im%%r 304 to the ram head % Fg8 Th |ns 404

S“kiﬁ?é‘ﬂ iy e é?seé‘%j“ﬂ E’&”& ﬁ%“ ﬁ%ﬁé‘?%éﬁ”ce to
the@@@“ﬂt@hﬁ@lﬁ@@@&@ﬁ@ ¢ylinder 304 to the ram head wall 308. An
extended piston end 410 of the external cylinder 304 is locked onto a wall

412 of th tin 303 k rel d locki
R

1o puivkieekmmsexianelobkiliguitelyiirdem 204 forpresvithedtion tashead 4dithiof the
contR8cfempastpg ramﬁf&ﬁ rifethe @ré?é’&&é@isﬁmm %&ﬁé}%ﬁﬂﬂﬁl@. 5(a))

also be known ({)am head |b te.lno ?:)eratlon t e ex ern %nde

SNSYEE Gl 18 Ppacting v.a‘%ﬁ SHAEh FIRRG the ZERACHNE R
Th@@@ﬁﬁh@@ii@wmw nediaaien: by avidaefar A& cHeRre af(ﬁ)as“ens@némmw 301

dur@iedee éélSMVd%feﬂéﬂ&?éteéﬁ@qW&m%é%&ég@ﬁeﬁt%ﬁ%Q'aﬂ?ﬁaéb%zf%m} when

head wall 308, Fig is a schem persp ctlv Vi
e SSEERAEIEh Sl o Hints TP RE I B Ry T LA G B
trangpOristtichdoesednsiiecglideidsdfidnnectable to a piston rod end 424 using

an extension rod linkage component 421 and a pin 423 The cylinder

ntln Iate 422 |s conne ran% head w Ilate a %eer 4%84 .
u3| 3 Bolts éﬁ@%ﬁts 4% 'm% |ng mem ers e.d. REN) IS

en@mw&imwmehiagtp|mpmem:w|ms #Wiuef previdettrenttiededn The
ext&@adyL308 daat %MN@dﬂéd:i.%iﬁ@ é(%gwp(:%w@iB&Héesemsfraﬂmprises

oche e oS G AR 368 S0 iR AR RS M SRR Y6cRing

a piston of the external cylinder 304 to a ram box of the compacting ram 303.

Figure 4{a) is a schematic side view of the external cyiinder 304 connected to
the compacting ram 303. The exdernai cytinder 304 is mounted and held in position by
a cylinder stand 402, The stand 402 is movable along a rail guide pair 403. Alternatively,
the stand 402 may be mounted o a deck of a vessel (not shown). Two iocking pins 404,
406 (also shown in Figure 3) are provided 1o hold the exiernal cyiinder 304 to the ram
head wall 308. The pins 404, 406 are inserted into locking members e.g. 408 provided
on the ram head wall 308 to hold the external cylinder 304 1o the ram head wali 308. An
extended piston end 410 of the external cylinder 304 is locked onto a2 wall 412 of the
compacting ram 303 using a quick release and locking mechanism 414 that comprises
a rotating handie or lever 416. The quick release and locking mechanism 414 is provided
on the wall 412 of the compacting ram 303. In the example embodiment, the wall 412
may also be known as a ram head rib plate. in operation, the external cyiinder 304 can
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head wall plate adapter 426 is engaged into a mating recess 434 of the
locking pin plate 430. The ram head wall plate adapter 426 can then be
locked to the locking 15 pin plate 430 using locking pins 404, 406 (not
shown in Figure 4(b)) inserted through the locking members e.g. 408. It is
understood that other methods of connecting the external cylinder 304 to
the ram head wall 308 may also be used. Figure 5(a) is a schematic front
view diagram illustrating the quick reJease and 20 locking mechanism 414
when viewed from the position 420 of Figure 4. The quick release and
effdeickivigranticiganiantha 1aisieey 41 6luatel the rotatingdiapdieror 3e¥er We6diaection
indiRIRSING, MeaRs:pPZasuch as a spring, a right angle link bar 504 connected
to the biasing means 502 and the lever 416, a link bar 508, a bolt 510 for
connecting the 25 link bar 508 to the right angle link bar 504 and a fork
locKmgppafd 512 cosneetestito ehpldilsiki baes08! Tite fotkrivtkintppktes84 Zor

co R A B WO IR ST D & el Rfleh o o
a . e 1or CKIN ale. | (0] e alon e Tor ulaes
the B35BT DBRUSAR A FSIRR S aE AR R O 108 S 410 of
the|geterd 3 oitivre(irdicateecttaeronas2 oot epe rdit g oh tsagotatiexiension rod
nnk%gsfamp%t 't_ t?r%]ﬁ @@éﬁ%ﬁ@a@@ﬁﬁﬁ%@ﬂ@@hﬁmﬂm agcffxglggfwgm&fed
Hustratin e quli release an OCKINg mecC nism 0] ur .
10 AP e A B R Rl FBYE Aot PR HS &4t e Beking
megiels 528. 4edrandiy gaitlers284dskingldénl intatarhItewdionals 308urHarwiged
on hkﬁéll 5&@ iﬁé‘fétar:mﬁéa@waﬁ@fmmnpigoim.Ar@{mﬁniSw%me&qu%%&@@f&nal
, e (0] erl angile ar ] IStTON quiae wa |
YIS o ot L R SR R e T b et A g e ram
hezB{ls)3/Thaipistomwignitebnalbsaa0rRAS ProRidedion ferkeuitizs S1lealngons pin
piafEh@S@UEKéQ%ﬁ%lé?%}S%@éﬁtﬂéw _ 'Sfpéé%ntqaaégagqe&@a%&eaﬁiqi@%mg
..on 10_Secltion e . ection plate IS ighed wi n
P e TS AR IO 1 e 3 G e I Bk e [reetiRO oo
the dagkigriotrstobasire BigéPs . S{ 1Y) caietstorstrad piiaraneipetiturd saetiing the

extdPig SRR BlAfeBE. Hhihe SxampEbemkedims b thggid section plate
536 may be 10 coupled to the ram head rib plate 412 using welding.

Figure 5(a}) is a schematic front view diagram Hlustrating the quick release and
locking mechanism 414 when viewed from the position 420 of Figure 4.

The quick release and locking mechanism 414 may inciude the rotating handle or
lever 416, a biasing means 502 such as a spring, a right angle fink bar 504 connecied to
the biasing means 502 and the laver 418, a link bar 508, a bolt 510 for connecting the
link bar 508 to the right angle link bar 504 and a fork locking plate 512 connacied to the
ink bar 508. The fork locking plate 512 inciudes at least one piston-engaging member
e.g. & pair of fork guides 514 and 516. The fork locking plate 512 is movable along the
fork guides 514 and 518 between a released position (indicated at arrow 518) and a
locked position (indicated at arrow 520), depending on the rotation direction of the lever
418.

Figure 5{b) is a schematic exploded view for illustrating the guick release and
locking mechanism 414 of Figure 5{a). The iever 416 comprises a handle key 526
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Figure 5(c) is a schematic perspective view of the extended piston end
410. The extended piston end 410 comprises a groove 524 that is
provided along the circumference of the extended piston end 410 for
engaging the fork locking plate 512. 15 In use, when the lever 416 is
turned in a clockwise direction, the fork locking plate 512 is slides along
the fork guides 514 and 516 to the locked position (indicated at arrow
520) and the fork locking plate 512 engages the extended piston end 410
via the groove 524. The cylinder 304 is thus in position to effect

inseyted prictinhamhe Wiy tndaad 200B0gusovide savsidetnty farcd ardineabdos.
Ha@n@ut(ejyesab%%&md@@éa ga@m@iﬁr&hslmhido%}ﬁmﬁ i@'@&?r@]a?emt% Q%f@mtﬁ hole
osition icate n the e embodiment, the
S22 QO B 201 o B MBI A oo B SRR e e
ext@fﬂmﬁeplﬁhm @Méll&/émmozmmmrﬁ&é)emaiﬁﬁ@mtgmﬁmrea%é?% is

proth@ead ipngdad Qistes 9241 ﬁqlzpsilae Wﬁﬁ@%@%@h@@;@@t?@mk 80414
irecti e. al al st the biasli force at et OrkK.10CKIN

cor TR AT, REa, 0 3 IR s e 448 ~1AE HIE AR 5% is
aligfiadivattearst a@mmrs}@mﬁma%@mm@mﬁgepmt@snﬂw@ngm@ég@smston

endrammth%ggﬂ@m Wff%m%@}ﬁegeoiﬁm@m(é% %%iﬁghewmeﬁ mid
the cylinder size of the extern inder s the

Secgg?n F;L'{nr%gol(r?’atlo g% gxc?gj pac o %?JB“% hasebeen rseeggapu OFef ;%emay be

CoUgtRR pa 8t praheasy weigha 61‘%1%0@ peiBg%mes can be achieved. For

example, a 12 cylinder having a cylinder bore diameter of about 125mm

and istan rod dla ete of about 70mm c rowde actl i
by Wl geyhet%(fcébou %Crﬁjers S‘ﬂ‘#% B8 S(%e%ta ic T é)\wscﬂar?%%é%%he

extgnisyatitiioa nﬁ@ﬁwo@@f CONUtRRg 5 nikeeNal 4 theshisonipaesst ialarg the
circexaspiR LM bBRdIRentcARRM 60d 43 MmaterghdineahdnaRtiree eripled.

to a compaction chamber is provided, said surface inclined at an angle to
the horizontal. At step 604, material collected on said surface is deposited

intolB Hefh eemibes avearddé oF lieraadh eonnskeies wigetiyralieafiskdpeking
piate 512 is slides along the fork guides 514 and 516 to the locked position {indicated at

arrow 520) and the fork iocking plate 512 engages the extended piston end 410 via the
groove 524. The cylinder 304 is thus in position o effect compacting. The biasing means
502 provides a biasing force indicated at numeral 522 so as to maintain the fork focking
plate 512 in a default locked position (indicated at arrow 520). in the example
embodiment, the piston of the cylinder 304 can be mounted or released by performing a
quarter turn of the lever 4186.

in the example embodiment, to release the extended piston end 410, the lever
418 is turned in an anti-clockwise direction (ie. against the biasing force at 522) to siide
the fork locking plate 512 along the fork guides 514 and 516 {o the released position
(indicated at arrow 518) such that the fork locking plate 512 disengages from the groove
524 of the extended piston end 410,

in the example embodiment, the cylinder size of the exiemal cylinder 304
determines the compacting ratio of the compactor 300. It has been recognised that a

compacting ratio by weight of about 4 to 5 times can be achieved. For example, a
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force. 10 Thus, in the above described example embodiments, a

compactor can be provided for garbage handling and collection in a small

craft, without interference of line of sight from a wheelhouse of the craft.

In the above described example embodiments, a sufficiently large area

for holding garbage can be provided before the garbage is 15 compacted

in the compaction chamber of the compactor. This can advantageously

provide a fast and efficient way of ¢ Llfctlng garbage from moored ships.

In the above described example embodiments, smelly and unsightly
cyligaebAgergcrayyincan bereptievestesciviite faldlhratingraneepisien aod djpsester of

abBYREHRRA I RRAD UIR-88IRE 98 d by AR AIRMPRCIOL f80 be
provided with either an internal or an external compacting 20 cylinder

design. It will be appreciated that although the description mentions using
the Camisabtde fosehgrsetbdiove gasageDthikisvatipactonufities! descrtmding

ma@mme LRI ERsHsEN; rbsnuéﬁﬁlnﬁgféagmb%@%grgamaa@m@@gllamenm

well. Further, the example embodiments 25 are not Jimited to collectjon

e Y L T bﬁPEéﬁ?%@ﬂd‘ghSEHB??nﬁteﬁ’fgr" . S@Hpsurtace
inciinechbeneyietbritedrivlzoniall besippfiatodibiia poisdadkitledithghdace

is RISABRENIHREEQUR VaHIRHEES «ANEIRTBRHHERIANS IRRL BB MAde R ational
éoresent invention as shown in the specific 30 embodiments without

epartlng from the spirit or scope of the invention as broadly described,
The present embodiments are, therefore, to be considered in all respects

to bf%LJQJSMaiHée mgoaégétaﬂ@avgxé%p@é{m&méﬁa%ﬂ SRR can be

PO B BTG FoReT LA B TLACAP PEREpeceo© e
of smbt rﬁr@rmmaeslh@hah@f thatenaél ioéne@twmwd@rm@mwwbsdmnts a
suffidiend enfanseLithererinpaghfihgharaRese UpRRTIBHR IR #HJORRbage is
compacted in the compaction chamber of the compactor. This can advantageously
provide a fast and efficient way of collecting garbage from moored ships. In the above
described example embodiments, smelly and unsightly garbage storage can be
prevented while facilitating an easier and greener way of handiing seabome garbage. In
addition, a compactor can be provided with either an internal or an external compacting

cylinder design.

It will be appreciated that although the description mentions using the compactor
for e.g. seaborne garbage, the compactor of the described example embodiments can
be used for land-based garbage handling as well. Further, the example embodiments
are not limited to collection and compaction of garbage but can include other material,

e.g. scrap metal or recycled material.

It will be appreciated by a person skilled in the art that numerous variations
and/or modifications may be made to the present invention as shown in the specific
embodiments without departing from the spirit or scope of the invention as broadly
described. The present embodiments are, therefore, to be considered in all respects to

be iHustrative and not restrictive.
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2. The trash compactor as claimed in claim 1, wherein the material 10
receiving surface comprises extendable flaps for extending a surface area
of said surface. 3. The trash compactor as claimed in claims 1 or 2,
wherein the angle is in a range of about 20 to about 30. 15 4. The trash
compactor as claimed in any one of claims 1 to 3, wherein the trash
compactor is suitable for installation on a seaborne craft such that the
installed trash compactor provides at113unobstructed line of sight for an
operator of said craft to view an area surrounding the craft from a wheel
CLAdMSe of the craft. 20 5. The trash compactor as claimed in any one of
claims 1 to 4, further comprising a compaction mechanism coupled to
said trash compactor and capable . of exerting a compacting force within
saidgcompg‘cf{i% c??éﬂ%&F%g"é‘?Pfﬁé“ﬁash compactor as claimed in claim
5, wih@reiargaiceceivipactiofaaaashtisnioca mprisesiam exttannzs hydeauliderial
recBWIRG eS8 R_SBBINLMIRELI0PaIH BASR COTRAGHSzAnENR B hat material
compactor as clajmed. in claim 6, wherein the external 30 hydraulic
o R4 € TSRS T5% BOTRRRCIGP VAR ScF 3 FRGKEn B e BRBAAIon chamber
undsydreadiatiopighdences locked to a ram box wall of the trash compactor using
a releasable locking mechanism. 14 8. The trash compactor as claimed
in claim 7, wherein the releasable locking mechanjsm comprises a piston
engaging etBErfor BRBZHIRG e BRIBROSTRE Fach CUIRpHRy B =teri
recelgingeslLiriaciaine @ vidrs cintens able dtans ob ftkntinmechariim fuemeaf said
surfamprises a lever connected to the piston engaging member, said lever
being rotatable to move the piston engaging member between a released
position and a locked position. 10. The trash compactor as claimed in
claifh 9, Wﬁ”@mtmﬁh‘quigmptor as claimed in claims 1 or 2, wherein the angle is

in a range of about 20° to about 30°.

4, The trash compactor as claimed in any one of claims 1 to 3, wherein
the trash compactor is suitable for installation on a seaborne craft such that the
installed trash compactor provides an unobstructed line of sight for an operator of said
craft to view an area surrounding the craft from a wheel house of the craft,

5. The trash compactor as claimed in any one of claims 1 to 4, further
comprising a compaction mechanism coupled to said trash compactor and capabie
of exerting a compacting force within said compaction chamber,

8. The trash compactor as claimed in claim 5, wherein said compaction
mechanism comprises an external hydraulic cylinder releasably coupled to said tragh

compactor.

7. The trash compactor as claimed in claim 8, wherein the external
hydraulic cylinder is locked to a compactor wall and a piston of the exiernal hydraulic
cylinder is locked to a ram box wall of the trash compactor using a reieasable locking

mechanism.
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10 engaging member is moved between the released position and the
locked position via a quarter turn of the lever. 11. The trash compactor as
claimed in claims 8 or 9, wherein the releasable locking mechanism

further comprises a biasing means for providing a 15 biasing force to
maintain the piston engaging member in the locked position. 12. The trash
compactor as claimed in any one of claims 8 to 11, wherein the piston
engaging member comprises fork guides and a fork locking plate. 20 13.
The trash compactor as claimed in any one of the preceding claims,

whe?ein théheadirgorppasanieorpdsaddm dakrhadvingeidendie neleasable

lockMY TERRBnRRALERBAERE: LbibnnaaERshelraliesiing maatariahiona Biagh.

compactor, the method 25 comprising the steps of: providing a material
receiving surface coupled to a compaction chamber, said surface inclined
at afi.anglée te thiesfokeomaticie positrigasaieridbicol B ciebesis dite siwitasable

lociiHg anmapRAMRGIHRAL rREdhs tash cRRagiay YpdgEgmuMitatianghging
orce. Saﬁig ThE method of claim 14 further. comgrisin insta Iirgj%s id
yacto

rnef S &3 %Hgarg&aéﬁ 'an’épﬁf? the piston angading member between a

released position and a iocked position.

10, The trash compactor as claimed in claim 9, wherein the piston
engaging member is moved between the released position and the locked position

via a quarter turn of the jever.

1. The trash compactor as claimed in claims 8 or 8, wherein the
releasable locking mechanism further comprises a biasing means for providing a

biasing force to maintain the piston engaging member in the locked position.

12. The frash compactor as claimed in any one of claims 8 to 11, wherein

the piston engaging member comprises fork guides and a fork locking plate.

13 The trash compactor as claimed in any ons of the preceding claims,
wherein the trash compactor comprises a ram box having a length not more than
about 500mm.

414, A method of coliecting material for a trash compactor, the method
comprising the steps of.

providing & material receiving surface coupled to a compaction chamber, said
surface inclined at an angle to the horizontal;

depositing material collected on said surface into a ram chamber entrance of

- the trash compactor under gravitational force.

15. The method of claim 14 further comprising installing said trash

compactor on a seaborne craft.



