1 Compactor FIELD OF INVENTION S 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 and 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 land or from ships to smaller
garbage collection harbour crafts. 20As an alternative to open bins, the use of standard land-based
mobile compactors installed on ships has bfign ex Iorgd. The operation of such compactors is typically
time-consuming because garbage has to be a%’g'rég)%a Ra gueue 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. The standard mobile land- 25 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 abtEitD.OvR IARTHGIE about 1.60m and height of about 1.2 m. The compaction chamber
typically has a volume varying from about 10 cubic meters (m3) to about 16e. 30In addition, it has
been recognised that if a standard land-based mobile compactor is used on a garba%e collection

harbour craft rath&PEnBIFERH EMFY iR RIS REPRSINHE 8tAghraNanataisBatamiRRast 8 be used for

seaborne gatlEjeg material for a trash compactor.

10  BACKGROUND

The coliection of seabome garbage from ships moored in poris and anchorages
is typically carried out using open bins. The open bins are typicailly 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 and environmental problems. The environmental
problems can include an unpieasant smell and an unsightly appearance. Operational
problems can include complications in fransporting the open bins to iand or from ships fo

staller garbage coliection harbour crafts.

20 As an alternative fo open bins, the use of standard land-based mobile
compaciors installed on ships has been explored. The operation of such compactors is
typically time-cansuming because garbage has o be arranged in a gueue énd dumped
sequentially info the compactors. Typicaily, a standard iand-based mobile compactor is
about 5.45m tc 7.35m long and has a height of about 2.4m. The standard mobile land-

25  based compacior 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®,

30 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 land-based compactor to be used for seaborne garbage



2 collection, a separate hopper has to be erected. This is to enable garbage bags thrown (or lowered)
from a ship from a height of as much as 40m to be caught and guided to the 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 asr%ore 5for 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 licat R f 1] | llect
garbage LSSl So e SR AL o ALt £t AP [ ALLha AQB: SompULEAL ar not 10

suitable to VPRI SHLTBIFRA Bt TAE RSB RITE W ARANTHARE SRR iaef & dandard
land-basedetatibily corapditioy, dogatieoiiita eosgpatatddiopperavioesIary Hoprbe Icadléctien of

seaborne garnags. WhaLinstalias Abvbe Basy GRing ashoiRalwRuld ARStHEL Bgyjgw from the

wheelhouse making navigation of the craft more difficult. To overcome this_difficulg, modifications to

the exfBtind AP RRIPHE B A BT HRYSE U d RS ORT SR TRE HEb RS EsANtEBR Ae, would be
necessary rétovinges, follchmpadificanio nsdmre iy picadiyréx peisiie diffidufctrdexirgelicated.  In view of the
above problems, there exists a need for a trash compactor and a method of collecting material for a

trash compactor tpa};{geek to qddres§ at Jeast one %Oof th% aatgg\{j%éac{?blems. SUMMARY 25In

accordance with a firSt E{EBiéeCt of e Fr%sgrn ShVER |osnvy}€ﬁcere IS provi e%oaief’r%%%r%aogﬁpugé?gr comprising

a material RRSSIVIY SUrfRightctiptbaso asonfidriA dhhigsparachisy seeRaiaiseatdmphction
chamizer, theitardatabinseiving sssfasaseinehnctngshabanasiciaioibe hodrpntadl sueh that material

collected o S SLACR IS PRRRIEA A PSaNRE: Shihc amnary R PR U aravtationa

30 force; and a compacting ram ISposed at an oppos f the entran om the
material refSViRUESHPRGE RERRAIS8P RSB s TR ALEd 0w RIS s AreXB RS PaReOcRfRdtion of the

material receivilgssifatethd view from the wheelhouse making navigation of the craft more ,
 difficult. To overcome this difficulty, modifications to the existing craft, such as by
15 lowering its deck or increasing the height of its wheelhouse, wouid be necessary.
However, 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 frash compactor that seek 10 address at least one
20  of the above problems.

SUMMARY

25 In accordance with a first aspect of the present invention, there is provided a
trash compactor comprising a material receiving surface coupled to a compaction
chamber and disposed on the compaction chamber, the material receiving surface
being inclined at an angie to the horizontal such that material collected on said
surface is deposited into an entrance of the compaction chamber under gravitational

30 force; and a compacting ram head wall disposed at an opposite end of the entrance
from the material receiving surface to compact deposiied material towards a

direction of the inclination of the material receiving surface.

The material receiving surface may comprise exiendable flaps for extending

35 a surface area of said surface.



The angle may be in a range of about 20 to about 30 . The trash compactor may be suitable for
installation on a seaborne craft such that the installed trash compactor provides an unobstructed line
of sight for an 5operator 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
compacting ram head wall and capable of exerting’a compacting force within 10said compaction
chamber. The compaction mechanism may comprise an external hydraulic cylinder releasably

coupled to said trd$t? EORIpABRYPEITRSAER HfATYHRRITIEOcTHALEBay be locked to a compactor wall
and a piston of the external hydraulic cylinder is locked to the compacting ram head wall using a

releasgble Iocklngr%eﬁggfqlggpnpact " m@@gg&&;@ﬁﬁ#&lﬁ%@gbmﬁcﬁg|§Q%6T3%1¥ecc(:)ra lisg a piston
engaging member 20for engaging the piston. The releasa le locking mechanism may further
comprise alléel"GofifiRied (harid FRERPERGRIMEATR AR NSRRINsRY g@mg’?o?@fﬁbf@rt@’ﬂnove the
piston éngagkrgtmmerhbad bediveeviawaleased pasitiodiandhe loeketiopositidiee? bouse Bhenpiston
engaging member may be moved between the released position and the locked position via a quarter
turn of the lever. The releasable locking mechanism may further comprise a biasing means for

The trash compactor may further comprise a compaction mechanism coupled
to said compacting ram head wall and capable of exerting a compacting force within

10 said compaction chamber.

The compaction mechanism may comprise an external hydraulic cylinder

releasably coupled 1o 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 the compacting ram head wall
using a releasable locking mechanism.

The releasable locking mechanism may comprise a piston engaging member
20  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.

25

The piston engaging member may be moved between the released position

and the locked position via a quarter turn of the iever.

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



30providing a biasing force to maintain the piston engaging member in the closed position. 4 The
piston engaging member may comprise fork guides and a fork locking plate. The trash
compactor may comprise a ram box having a length not more than 5 about 500mm. In
accordance with a second aspect of the present invention, there is provided a method of collecting
material for a trash compactor, the method compr%ing the steps of providing a material receiving
surface coupled to a 10 compaction chamber, the material receiving surface being disposed on the
compaction chamb@®, RIHRSSRESGHCERIERFEAPAY HPARGRS M e T RD R, Adpdsiaryiaaterial
collected opistEd surface into a ram chamber entrance of the trash compactor under gravitational
force; providing a compacting ram at an opposite end of the entrance from the material receiving
surface; and comQﬁct'{p%%Sthe deposited material towards a qiirection c])f th?hinclination of the material
receiving surface. © "The TetRod Thas HuHNEP SaripFaE Rty dd TPeh SRpEEdn a
seaborfhe PRAVDEPBRIEF DESCRIPTION OF THE DRAWINGS Embodiments of the invention
will be better understood and readily apparent 25to one of ordinary skill in the art from the following

written description, by Wy 0fordance with a second aspect of the present invention, there is

provided a method of collecting material for a trash compactor, the method

comprising the steps of providing a material receiving surface coupled to a

10  compaction chamber, the material receiving surface being disposed on the

compaction chamber, with said surface inclined at an angle to the horizontal:

depositing material coliected on said surface into a ram chamber entrance of the

trash compactor under gravitational force; providing a compaciing ram at an

opposite end of the enirance from the material receiving surface; and compacting

15 the deposited material towards a direction of the inclination of the material receiving
surface.

The method may further comprise installing said trash compactor on a
seaborne craft.
20

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the invention will be better understood and readily apparent
25  to one of ordinary skill 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;
30
Figure 1(b) ilustrates an exploded perspective view of the compacior of
Figure 1a showing the internal compacting ram;

Figure 2(a) illusirates a side view of the compactor of Figures 1a and 1b
35 installed on a deck of a vessel/craft;

Figure 2(b) illustrates a top view of the compactor of Figure 2(a).



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; 30
Figure 1(b) illustrates an exploded perspective view of the compactor of Figure la showing the internal
compacting ram; Figure 2(a) illustrates a side view of the compactor of Figures la and 1b
35installed on a deck of a vessel/craft; 5 Figure 3(a) illustrates a perspective view of the
compactor of Figures la-2b showing an external compacting ram; Figure 3(b) illustrates a side view of
the compactor of Figure 3a; Figure 3(c) illustratesf top view of the compactor of Figures 3a and 3b;
Figure 3(d) illustrates a front view of the compactor of Figures 3a-3c; 10 Figure 4(a) illustrates a
close-up side view of the compacting ram of Figures 3a-3d connected to the ram box of the
compactor; Figpigubeas (tsilatipateBUpPEXE KSIEE B s e pranpiastrnfah B igerap déidl ram of
15Figure 4ghowind iHERt4f6d isarishdimatissperspective view of the assembled components illustrated
in Figure 4(b).

5 Figure 3(b) illustrates a side view of the compactor of Figure 3a;

Figure 3(c) illustrates a iop view of the compactor of Figures 3a and 3b;

Figure 3(d) illustrates & front view of the compactor of Figures 3a-3c¢;

10
Figure 4(a) illustrates a close-up side view of the compacting ram of Figures
3a-3d connected to the ram box of the compactor;
Figure 4(b) fliustrates an exploded perspective view of the compacting ram of
15  Figure 43, '
Figure 4{c) is a schematic perspective view of the assembled components
fliustrated in Figure 4(b).
20 Figure 5(a) iliustrates a front view illustrating a quick release and locking
mechanism of the compacting ram of Figuras 4a and 4b.
Figure 5(b) illustrates an exploded perspective view of the quick release and
locking mechanism of Figure 5z; '
25

Figure 5(c) illusirates a side view of an extended piston end of the compacting
ram shown in Figure 3 to Figure Sb; and

Figure 6 is a schematic flow chart illustrating one embodiment of a method of

30  collecting material for a compactor.



20Figure 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 30collecting material for a compactor.
6 DETAILED DESCRIPTION Figure 1(a) illustrates a schematic perspective view of one
embodiment of a compactor 100 having an interngl compacting ram (not shown). The compactor 100

5 includes s&&g&éﬂr%%%%ﬁ@qqé 02 coupled to the internal compacting ram (not shown)via a ram

head 104. Iments,"the main body 102 may be welded to the ram head 104. However, it
is understood that other connection methods may also be used. The compacting ram (not shown) and

main body 102 defiggra cinmastiarshasbenti ikpeeivagaid sasnpagsipgdiaght thg main 10
body 102 of the compagtor 100 hasT%%tPrP Purfacectpat IS deagp&d to unﬁqgn as a hold%g area or a

collecting I?&%je“’l"oi?f& aﬁfﬂ?p%rrl n?aﬁ%ngpcaouia%éa {8 {He topog\ﬁﬂ ace 0 E'(I:}"'Jn"jlgitlcr}]rbo y 102, or it
may bé forimeddategredipnEastenitiainnbpay kb eginnatd, ithéeopRinalosomag shetusrsidetlaps 110,

-ﬁé t?ﬁt C%&ﬁn%eéteﬁqeﬁe%@m e hﬂp@@ﬁém;m@q@tﬁw@ﬂ%ﬁhw@ USR9-HHY088 e'%b)llﬁ’
. The extension can be performed manyally or vig automation. With reference to Figure 1(b), the
right side ﬂgﬁq%ﬁ Fﬁa ?néﬁJR(}lehsarﬁjg kﬁog:deﬁe%genvs%n?{wﬁguﬁ r%{ér? rollegggﬁlcé %8 %?Pgrhr}esclgé%n extension
wing 128 whighdgsrmaynatenhecdteecto ahghosideceRee i hnwhk e Tard|stesidectidp! 920 may

include a leftside£xiansiRRoMng a4bds2 eonoeetabletg ateflsifpisnsierNiNthE3dauhich is in turn

e T SRR SRR 45 RaL I BN R S SHLAneTRalS oL side flaps
holding area or a collecting hopper 108. The hopper 108 may be coupled to the top

surface of the main body 102, or it may be formed infegralty therewith.

in this embodiment, the hopper 108 may include side flaps 116, 112 that can be

15  exiended from the hopper 108 with brackets (not shown) using hinges e.g. 114, 116.
The extension can be performed manually or via automation. With reference to
Figure 1(b), the right side flap 112 may include a right side extension wing 126
connectable 0 a right side extension wing 128 which is in turn connected tc a right

side extension wall 130. The teft side flap 110 may include a ieft side extension wing

20 132 connectable to a left side extension wing 134 which is in fum connected {o a left
side extension wall 138, |t is understood that other arrangements of the side fiaps

112 may also be used.

Figure 1(b) iliusirates an exploded perspective view of the compactor 100 of

25 Figure ta. The internal compacting ram is designed 1o compact trash and garbage

which falis in front of a ram box 108, either directly, or by falling from the coliecting

hopper 108. The infernal compacting ram then pushes the ram box 106 and

compacis the garbage into the compaction chamber 105. In this embodiment, the

ram head 104 may include a ram head cover 138 coupied {c a left panel 140 and a

30 right panel 142. The left panel 140 and the right panel 142 are coupled to a base

piate 144 and a ram head front plate 146. The ram head front plate 146 may be
connected to a compactor enforcement frame 148.



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 cover 138 coupled to a left panel 140 and a 30 right panel 142. The
left panel 140 and the right panel 142 are coupled to a base plate 144 and a ram head front plate 146.
The ram head front plate 146 may be connected td a compactor enforcement frame 148. 7 In the
example embodiment, the hopper 108 may be in¢lined a angle of from abqut 20 to about 300 to
the horizontal ang]r}k?e’?e?c))(ran?ﬁgseglg%dﬁmayﬁ’e%ﬁﬁ%pﬁ}% ér@ﬁarrqg% %g'r 'ggﬁggc?%ragpaeq%eg 9118 of the

ram head foum Phewrface ebaeé ROpiseintososearEs 20d Hslkfiticor e aiweg age?eigéctect and trap
material e.ghe :aREPRAE HAGSHBatRIedpasiag)one dreieorapaciosd 004 Fonexamate, dhesdopper 108

serves as receiviﬂ%area for temqqor !rH receivin% é—ln% gglqgn?#%%saorf Oggr%%a%% ,}/(\e/heln Eathey are thrown
the ho 8 '

or lowered om A helgﬁ?'fygrsnas%ﬁos. edndlination sfope 0 pper enables material to be

pushefl or BRERgsbageihaialr deatsditbienibe sapaRES ofEhiRg 12 oPIRe tREMaRpRLEE with the
help of grayifatiens toregeilingl Braglebitiasmidheigaapactarisdiaerdial $Lastbegaowng whetion and trim
of the carryjng vessel at sea can provide a vibrating force th tomatically pushes majerial on the
hopper 10§ht %rr%stsﬁtrﬁg %oor%%ﬁ:%r‘o%r%(ﬁ%rﬁiﬁg\ﬁﬂ% ﬁg?ﬁge %g' sggg%é%%l?la%ﬁéy e%a%lﬁ% gﬁﬁgdiment, the

hopper 108 ePReadEFopnabaeenplatEWRicPEisPRaNEd & pieaeaied oplivetheaelirBdrsHipe. The

hopper 10@srmsfierpabaiaagvitienaning pambis prevenitd Stusthelp oF urtheemere, tuestoithe inclined
top syrface (the hopper 108) and a larger,compactor enfrance 1 ian for.a shorter ram box 106
is uséf .In g%?(%trﬁzﬁ%@e?ﬁ gglcr_r?éfr% : _gdra%n%gkth(%r?s&g?%ﬁ?ﬁ@@%ﬁ%ﬁr?gnatﬁ%scggﬁﬁ%red to about
900mm 20/fsPeorivesriGARI REYidsoR a4 T ifiseT@kaniiae BAMERIIR NP YRRSSOMPEEMrANifgnce 118 is

about 1m »2ppit arss RSN X edidalotbpHixgl OB Breenyentenaleompaetexenisances. In the

example embpdiment, material is osited/pushed._i tQ ia the hopper
708 and thE TR DR L ORe TN B et T T L eneer L eE
compactio@ainibedeasdrimreal 1o oo rRiet foraRy e Wi Bt ae RIS itheredibacting
carriegkoutdythe compacting ram 103 from the ram head 104 end. 30In the example embodiment, the
compactor 100 has a storage capacity of about 1D m3 and a sloping height not exceeding about 1.7m

(maximum height shown at
Furthermore, due to the inclined top surface (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 108 is about 500mm in length as compared to about 800mm
20  for conventional ram boxes. in the exampie embodiment, the compactor entrance 118 is
about 1m x 2m in area as compared to about 0.8 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 {o show an approximate depth of the compacting carried out by the
compaciing ram 103 from the ram head 104 end. |

30 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
numeral 122). For this capacity, the compactor 100 has a maximum overall length of

about 4.4m. In the example emb_odiment, the hopper 108 has a surface area of at ieast



numeral 122). For this capacity, the compactor 100 has a maximum overall length of about 4.4m. In
the example embodiment, the hopper 108 has a surface area of at least 8 about 3 m x 2.4m (ie. when
the flaps 110, 112 are not extended). The dimensions can enable the compactor 100 to be used in
existing vessels/craft without any modifications on the decks of the craft. Further, due to the reduced
height of the compactor 100 when compared to existing compactors, the compactor 100 can allow an
unobstructed line of 5 sight for an operator of the craft to view the area surrounding the craft from a
wheel house, such that navigation of the craft is ngt affected. Further, the height of the compactor 100

can also allow easier handling of e.g. garba s, fransferred laterally. operator. 10Figure 2(a)
illustrates 5%?85%/@/\’/‘%!4%( OrWBg'gt 166%? g@%ﬁe&s Y a?r?(g %ﬁ%&%ﬁtdﬁé%ﬂ% B Fesselicratft.
Figure 2(beikide descanpp eV Bf thécopegddotexisin oerigiveratayitToid eoympaditeatioosis installed

on a deck ghanerafick04¢ With the ipclned swiRasOfdhe-boPRAIN OBithekRs: obsiaht ¢A8for view from
the wheel house Zélo of the craft 204 is uq$bstructed. A en bir%212 m%y b% 1§§rovid?d for
Qe AR

collecting eSS tg@"}?&‘{‘@&%"ﬁﬁ%ﬁ%ﬁe, 8rcé3<%’ﬁ?5f8f %o&gﬂ BERESDN jae o

ms. It will be
apprediatedightifdf @bigereiwlomegicrefgactigolitecacompaceoninddbivctiaintidengtvoizhe

compactorig et agansHaINalemdhesineNnsisnsCantber2ormiusiathip, sull aygeralk the In the
example embodiment éﬁs endlindiﬁated atn me%‘al 124 of the com actcg 109 IS ca)pfigru“ed to be an
opening doccﬂn%%aﬂaf E,l B%%t%aon? ?gr%?%?rgh% ]53 ﬁ{ fie 88%5%% S0t 28 be d% I’?a?‘ged from the
end 124. Thissoapg@iperformed by means of 25 a hydraulic cylinder of a lorry/vehicle tipping the
compactor 100 to discharge the compacted material or garbage from the end 124. In the example

embodiment, the [ntern cting ram,is transpqrted together with the.compactor 100. However, it
o Undthstood thal BB LETAIGAS A R GTRURIR: 4o e EOrRa Al haheported. 30
Figure 3(a)'itaitestesnapaiepeciive wessefuaibmbagtor 3U0)sHuwiateareelaervigeopipisting ram

assembly 3@ JZgidre13d Lilngiiies & sideieywphiis-caipaciiiee ehRigwer3s: Figure 3(c)
llustrates %&)P YA%\WI mér}rezcﬁgénop saé:rt%rcg%(? the hopper 108, the line of sight 208 for view from
the 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 2 bigger volumetric capacity of the compactor is
desired and length of the compacior 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 fo 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 & hydraulic cylinder of a lorry/fvehicle tipping the compactor 100 to discharge the
compacted material or garbage from the end 124. In the example embodiment, the
internal compacting ram is transported together with the compactor 100. However, it is
understood that other configurations are also possible in which only the container is
transported.
30
Figure 3(a) illustrates a perspective view of a compactor 300 showing an
external compacting ram assembiy 301. Figure 3(b) iliustrates a side view of the

compactor 300 of Figure 3a. Figure 3(c) illusfrates a top view of the compactor 300



9 of Figures 3a and 3b. Figure 3(d) illustrates a front view of the compactor 300 of Figures 3a-3c. The
principles of operation of the collecting area or hopper 302 are substantially identical to the above
example embodiment described with reference to 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 compaction chamber. A quick release
(releasable) locking mechanism 414 (Figure 5(a)) ensures a simple and fast operation for locking and
releasing the external cylinder 304. 10 The releasable locking mechanism provides for attachment of

the ram assembly 301 duri ompactio rations, an ick disengagement fro € compactor
300 when e BTt P A0R RO o IR BRS 0D o, fleh 20 e s e 1

transportafii@-iesarantinéRarticinlesiitl eaamaiesxanipteeripeiiimarmaHrdeennilcHmasd304is

engageable/grnifEiabiesiaidf eMnRaGing s3I0l theoamprcdasbRd e exieraatsybinder 304 is
connected ysing a two-step locking process that comprises locking the external cylinder 304 to a
He cam ?OI’ mg\p Ia%&‘g ?

compactor;ram eBY WA and then locking a piston of the external cylinder 304 to a ram box of the
compdcting ram 303. 20 Figure 4(a) is a schematic side view of the external cylinder 304

connected to the gofmBastitgdiaBrRdsdiHlReexiesRrRveyindri=Ad isimainted aaayReld gegosition by a
cylinder stand 402, The stand 402 is movable. alon ajl guide pair.403. Alternatively, the stand 402
may be mganPé%V{%ea %Fe(:’?(X%fr%a?/éﬁ'sysdéfﬂ"t‘ril'8tCehg\?d\%w{).g:"'ﬁvz\!/’o]l 690ﬁ%@%ﬁ{énaoﬂ?@ggiog%&éoﬂ%own in

Figure 3) sgenrasticecharnest thetuidlerpigbeylfrlersoipdraidneameneatiomati S0BiopreS9fs 404, 406

are inserteghigliloskiRghRRMPRIS 840 PEPdaEaNhelaaBife Bk Walk 38 daitaid she. external
cylindey 30410 (e a, hea wall 208, Anexisnded pistan.snd A0 ol e extemal gyindar 304 is
locke onto_aewal?ﬁf 5 the c%mpacﬁ'ng ram™ using a qwcﬁ release and [ocking mechanism 414
that comprissaB0oapattifnPPRivtRDrapy Sk alisENg FTIerée B eh BOIHBRME FECNARRM 414 is

provided ofhtheswhdd? 9fdhie GaMPIBENE-FAFACIES 300 thxe APl embo dintent, thewvall 412 may
also be kn?wn as ara hg d rib plate. Iqa%gﬁation, the external cylinder 304 can 10 effect

r ad ri
compactingr%/!?gﬁ?weaﬂ?s'}o% Hirbcg]r?%aiﬂléoéompacting ram 303in the direction indicated by numeral 418.

15 in  the example embodiment, the external cylinder 304 is
‘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 & 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 and heid 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 to a deck of a vesse! (not shown). Two locking pins 404,

25 406 {alsc shown in Figure 3) are provided to hold the external cylinder 304 {o 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 holid the external cylinder 304 to the ram head wall 308. An
extended piston end 410 of the external cylinder 304 is locked onto a wall 412 of the
compacting ram 303 using a quick release and locking mechanism 414 that comprises

30  arotating handle or lever 416. The quick release and locking mechanism 414 is provided
on the wali 412 of the compacting ram 303. In the example embodiment, the wall 412
may also be known as a ram head rib piate. in operation, the external cylinder 304 can



Figure 4(b) is a schematic exploded view of the external cylinder 304 for 5 connection to the ram head
wall 308. Figure 4(c) is a schematic perspective view of the assembled components illustrated in
Figure 4(b). The extended piston end 410 of the external cylinder is connectable to a piston rod end
424 using an extension rod linkage component 421 and a pin 423. The cylinder mounting plate 422 is
connected to a ram head wall plate adapter 426 using e.g. bolts and nuts 428. The locking 10
members e.g. 408 are provided on a locking pin plate 430 which is in turn provided on the ram head
wall 308 (not shown in Figure 4(b)). For connectirig the external cylinder 304 to the ram head wall 308,

a protruding.mating member 432 of the ram, head | plate a er.426.4s.£ ed | mating
recess 434%?%%8?%1 a]ﬁgg;'ngir\]”f)la%t]ee 43 .GQT% Er}a?r? %Ve\@% v%%%l‘?% ;gt%eg) d%%%er i%?bﬁ] 3§§t Ereérr% %eﬁlocked to the

locking 15"lisgsRst&wBOMEMG 18cking 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 he used. Figure IS matic i ilagram
illustrating the qﬁ% e%i 9 len ﬁﬁq&%ﬁ}ﬁ%cn%ghogrﬁgng ! %4%%% \%g\%v%%lfr%g&nt%%gﬁ%ﬂ 420 of

FigureS4. conmrdipnikk fraease berrloeing i ddrdisidituipsansalanaticiearreseitinieWidle or lever
416, a biagihg sneansR0ZosHhaniRRRgGRINgh aagle linkbasBoddeonnenied ta theohidsing means
502 and thg lever 416, a link bar 508, a 10 for connecting, the, 25.lin to the right angle
ik bar 505 ST L T B B R B 2 R e A 51

includes atifd@sieorpstsMiciagntueREhiss: éhf Y PRfebMEHOBTMIRIS B HEARISSTESHEE fork locking

plate 512 igsmovahlesdangihe ik griges: X2k anshgls heburernad eleasedgosiiondindicated at
arrow, 18) and a locked ition_(indicated at arrow.520) [ > rotati irection of the
lever 30416.°1" ?ﬁ%eef?éd%soag% éﬁgl%ce%g}u?%e% 5@%‘8%@; ﬁﬁ%%pgg%g%%% ‘lg%\}e cfi(? Eggriégfr% head wall
308. Hande ki 526 id1eafnEeleddd BebafivpinszeuRNER)Is Eshreefestiadatsguariemale 532 of the
right angle diniedisir 38241/ mistan Guisle wall 534 is meanided farguiglingtheextndethpision end 410
(not shown in Eigu ). The pi .gui 4 s Vi r i d 516. The
auick releai A ek e S o i D L I T T ae. The
mid sectiorPiatatd 3B6 REARIACE AR N M P Bt RRPIEtHEG SRAMEERD s fealeed 12 Sike %he extended
piston @rrl]d ﬁiﬂa%(&l@lt m\gﬁﬁ@ Fgiurg pikg) 4N bmmrmmaiammtu(e)ﬁi?w@@fé@mmmbsﬁctizn ;E)Iate
536. In the example embodiment, t id.sectj eadri
plate 412 Jgﬁ]?go\c/vgleriairﬁng?mgeriiega'rg @%(‘T:])!gégél %é%%sﬁgﬁt%%{?sd&%i%%@}%%vg?%%nﬁg?(%ﬁéztgépiston end
410. The eRisidREYisRs 8AH W1bEHIbAead WHreBie sy AlhalR p#8dided along the circumference of
the extended piston end 410 for engaging the fork locking plate 512.

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

The gquick release and locking mechanism 414 may inciude the rotating handie or
Jever 416, a blasing means 502 such as a spring, a right angle link bar 504 connected 1o
the biasing means 502 and the lever 418, a link bar 508, a boit 510 for connecting the
25  link bar 508 to the right angie link bar 504 and a fork locking plate 512 connected to the
link bar 508. The fork locking piate 512 includes at least one piston-engaging member
e.g. a pair of fork guides 514 and 516. The fork locking plate 512 is movable along the
fork guides 514 and 516 between a released position (indicated at arrow 518) and a
locked position (indicated at arrow 520), depending on the rotation direction of the lever
30 416.

Figure 5(b) is a schematic exploded view for illustrating the quick release and
jocking mechanism 414 of Figure 5(a). The lever 416 comprises a handie key 526



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 compacting. The biasing means 20 502 provides a biasing force indicated at numeral
522 so as to maintain the fork locking 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 416. 25In the example entbodiment, to release the extended piston end 410,

the lever 416 ﬁtg %d in an{%rtéilggr%%lé\é/ es%lagt gggfrg qsst“thlejetga&nagnf rce, at 23%)8to slide the

fork Iocklng p? anng guid e released pOSI o (|n icatéd at arrow

518) such ﬁh%itdﬁéﬁﬁrﬁ%dﬁﬁ@“pﬁl’@%loz%M@h@%@@Wﬁ@gW%@&%ﬂﬁé@%%ﬁ@@@ piston end

410. 30 53 shenexpmpipgaRedinest4he @bétad@miéem@ﬁtbwe%t@raahemlim%% deéermines the
compacting ratiq o & comp t OO | has be reco at a )a tin ! weight of
about 4 to %xfm%sc;cgls Be acﬁaglv%zg3 %qPorSefavmnp'fe 95 g&) ilfjer i%é’ % |§1de9 abﬁ)%%@l/ameter of

about 9 25miavidRY PpifohTddegidifeicop Holhes Orieh éﬂﬁ%@iﬁeiﬁmﬁﬁ%@hﬁg‘@tmﬂﬂ/ weight of

about 4 to gotipesehtigure @rtﬁ/@@f&f@md@&cﬁbﬁrbﬁw tﬁh@trﬁrﬂﬁ%ﬁi reeshed pheslbaeting 5 material
for a trash com ct r |n ncg{} te mbrg%lrg né At g QQZ, suc er| I rec)glw g?surftace coupled to
a compactloﬁ ef |s (?ed Csald Srface inclined at an an o fhe RoriZontal Af S step 604,
material c@l@@téﬂiooh‘@eﬁﬂ?%ﬁaﬁé:iglﬁép‘ﬁéﬁtbéﬂhtbeaihaﬁﬁt@ﬁa%éﬁ éﬁ’ﬁﬁﬁﬁ% ot trsAi€ompactor

under graVS@éthﬂzabet@%abO In thé heiGariib @ mbeYR-EaS Ciilee thigxaspkn esnio diote sy beompactor
can bﬁ)prowdeg sl g‘gtr hand aang&ollggtlo e|8 small craft, without interference of line of sight
from a wheelnouse of the cra e above bed xample embodiments, a sufficiently large area
for holding garbage can be prowded before the garbage is 15 compacted in the compaction chamber

of the compactor Fldise G6) alyaniagesishepimite yitasband effieiemdvasel estlectnggarbage from
moored sh&e the a ove decisc‘{ d exam Ie emb dlme%t§4 ﬁetlly and un ghtayogar age storage

can be preVernte 63 wtﬂe fAcifitAting an easter and gr%gr?\é? way o gr%\'ea orne gga age. In

addition, a @EiwpERRNCEAN he prisvided RiFteneiet Khinnrieagios ét?ﬁé&t\étﬁat%ﬁiata&ﬂ?g
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 compacting. The biasing means

20 502 provides a biasing force indicated at numeral 522 so as o maintain the fork locking

plate 512 in & default locked position (indicated at arrow 520). In the example

embodiment, the piston of the cyiinder 304 can be mounted or released by performing &
guarter turn of the lever 416.

25 in the example embodiment, to release the extended piston end 410, the lever
416 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 extanded piston end 410,

30

in the example embodimeni, the cylinder size of the exdernal cylinder 304
determines the compacting ratio of the compactor 30C. It has been recognised that a
compacting ratio by weight of about 4 to 5 times can be achieved. For example, &



20cylinder 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 25are 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 30 embodiments without
departing from the spirit or scope of the invention &% broadly described. The present embodiments are,

therefore, to be cog&dered [ ;néﬁareb PECES toe e @yséﬁu{v&gnd not %str!lS %\r/]em CLAIM 1.A
trash compé’!:?&gc %V;J) Bhg A vatera r'eacnélvmg surrace couple 0 apcompac mBer and

disposed aimtﬁ’@rasmpa@lr @Wdﬁ@ﬁm?@h@gﬁt@@wW@@ét\mﬁgWﬁéé @émgsmcllned at an angle to
the horizontal such that material collected on said surface is deposited into an entrance of the

compaction chamber un ergrawt tion If actin m he dW isposed at an
opposite end of t égéﬁ?r;gné M the ma t%{rlal recerztlvffarcl}g(;J §E‘f?£'&n§%g coran eg}&?deqo%?tz 9 terial

towards a TOReatitn @fhﬁéhrﬁﬁmﬁﬁétﬂbfr‘t@ rﬁé@éwaﬁréﬁ‘@ivm@%wrfé‘éeﬁtep 602. 'Fih@@ﬁﬁéﬁlcompactor
as claimed;in-glag L maeeisihgsnaterial ceeabdnauEsRIaMBrises/Rrdendakledlapgdor extending
a surface ali:l% erf ggda\r? %rz%%eto the horizontal. At step 804, material collected on said surface
is deposited into a ram chamber entrance of the trash compacior under gravitationa!
farce.
10
Thus, in the above described exampie 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 collecting garbage from moored ships. in the above
described example embodiments, smelly and unsightly garbage siorage can be
prevented while facilitating an easier and greener way of handling seaborne garbage. In
addition, a compactor can be provided with either an internal or an external compacting

20  cyiinder design.

it will be appreciated that although the description mentions using the compacior

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

25  are not limited to collection and compaction of garbage but can include other material,

e.g. scrap metal or recycled material.

It will be appreciaied by a person skilied in the art that numerous variations

and/or maodifications may be made o the present invention as shown in the specHic

30 embodiments without departing from the spirit or scope of the invention as broadiy
described. The present embodiments are, therefore, to be considered in all respects to

be illustrative and not restrictive.



15 3. The trash compactor as claimed in claims 1 or 2, wherein the angle is in a range of about
200 to about 30. 4. The trash compactor as claimed in any one of claims 1 to 3, wherein 20the
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 25 comprising a compaction mechanism coupled to said compacting ram head wall and
capable of exerting a compacting force within saidi@ompaction chamber. 6. The trash compactor
as claimed in ¢lapn 5, wherein said compaction mechanism comprises an external hydraulic cylinder
releasably coupled to said trash 30 compactor. 14 7.The trash compactor as claimed in claim 6,
wherein the external hydraulic cylinder is locked to a compactor wall and a piston of the external
hydraulic cylinder1s lockedriih@epapactogpagirzead wall using a releasable locking mechanism. 5

a material receiving surface coupled to a compaction chamber and disposed
& on the compaction chamber, the material receiving surface being inclined at an
angle to the horizonial such that material collected on said surface is deposited into
an entrance of the compaction chamber under gravitational forbe; and
a compacting ram head wall disposed at an opposite end of the entrance
from the material receiving surface to compact deposited material towards a

16 direction of the inclination of the material receiving surface.

2. The trash compactor as claimed in claim 1, wherein the material
receiving surface comprises extendable flaps for extending a surface area of said
surface.

15
3. The trash compactor 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
20 the trash compactor is suitable for instaliation on a seaborne craft such that the
installed trash compacitor 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
25  comprising a compaction mechanism coupled ¢ said compacting ram head wall and

capable of exerting a compacting force within said compaction chamber.

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

30  compactor.



8. The trash compactor as claimed in claim 7, wherein the releasable locking mechanism comprises a
piston engaging member for engaging the piston. 9. The trash compactor as claimed in claim 8,
wherein the releasable 10locking mechanism further comprises 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 claim 9, wherein
the piston 15engaging member is moved between the released position and the locked position via a
quarter turn of the lever. 11. The trash compadctor as claimed in.claims 8 or 9, wherein the
releasable Iockingi.mechiarr]]és@J&rthehcomggises a bjasicrgg. means f%r er\éidingtﬁ 20bi[asing force to

L : ] I ) .
maintain the piston engaging member i the I'oaciecda;')%gl ioh. 2" 1%, YhEfFash ceor%gggr as claimed

in any one BftRIECBiRTIeN ispriretnier: gsIsteARIgagine Mamiste e aftpa sedefort bxferdiand a fork

locking platgir8d3.Ehpéash rommRaconBscaiMethimany angiofhe) preeadiramitaimsimgerein the
trash compr%gg%cpmprises a ram box having a length not more than about 500mm. 14.A method of
collecting Materal for a trash compactor, the method

b

8. The trash compactor as claimed in claim 7, wherein the reieasable

locking mechanism comprises a piston engaging member for engaging the piston.

9, The trash compactor as claimed in claim 8, wherein the releasable
10 locking mechanism further comprises a lever connected io 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 claim 9, wherein the piston
15 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

20  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.

25 13. The trash compacior as claimed in any one of the preceding claims,
wherein the trash compactor comprises a ram box having a length not more than

about 500mm.

14, - A method of collecting material for a trash compactor, the method

30  comprising the steps of: _
providing a material receiving surface coupled to a compaction chamber, the
material receiving surface being disposed on the compaction chamber, with said

surface inclined at an angle to the horizontal;



30comprising the steps of: providing a material receiving surface coupled to a compaction
chamber, the material receiving surface being disposed on the compaction chamber, with said surface
inclined at an angle to the horizontal; 15 depositing material collected on said surface into a ram
chamber entrance of the trash compactor under gravitational force; providing a compacting ram at
an opposite end of the entrance from the material receiving surface; and 5compacting the deposited
material towards a direction of the inclination of the material receiving surface. 15.The method of claim
14 further comprising installing said trash compactdr on a seaborne craft. 10

depositing material coliected on said surface info a ram chamber entrance of
the trash compactor under gravitational force:
providing a compacting ram at an opposite end of the enfrance from the
material receiving surface; and
5 compacting the deposited material towards a direction of the inclination of the

material receiving surface.

15. The method of claim 14 further comprising instaliing said frash
compactor on a seaborne craft.
10



