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landfill as nore garbage is generated everyday.
Under ground water and soil nmay be polluted by buried

59arhACKGROUNDOIF VRE INVENTNPsal is not done. As to
15 burning, 1T Can cause severe air pollution if snoke

gerfeFa¢lddofcthvei IngehtibRi Nng is not well processed prior
to discharge. As to generated ashes, they are buried

af t er D pespenhanzsrdibn tddates totdmebagd dipasal an@ otk ;?Srticularly to
underground water and soil still exists. Further, i
i s apfefizienhapparatisien mathod ehséparating REAVANERERAIM garbage from
di sposal site to be established in their neighborhoog
belighkenasand claisaitying thaheaty dapagddot tullectibh.vi ng
quglity once established. Furthernore, the cost of
10 gi €pBssryptigarofRelated Artr eased significantly as |ess
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begi n 1% tQedARRGe | FispesaintyRjeallys thanenars, teahniguasd ireoy dandfill and
pepple. are. re qf the.i rtance of resource
reggm‘?%gwﬁ@@eﬁﬁgéhgp%@gﬁ% MRyld. leny precipes dandseare used for
re ' [ .1s desired that gnount of garbage .
C B B3RSl abE i< e PP e Fye Row URTOKWNESS) and soil may
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15 | i Biyrin i L y e, dypicagl . . .
resou?glé I{ g%@cléllélﬁﬁg %}3@%&!‘?%{31@2\3@ Emok8%dndPhi&d during burning is
not well processed prior to discharge. As to generated ashes, they are buried

after being generated. Hence, the problem of polluting underground water and

soil still exists. Further, it is often that residents violently protest a garbagé

disposal site to be established in their neighborhood because they think it may

20 degrade their living quality once established. Furthermore, the cost of disposing
garbage is increased significantly as less land being available for landfill.

Resources on earth begin to deplete in recent years. Hence, more and more

people are aware of the importance of resource recycling by actively cooperating

with the resource recycling policy. It is desired that amount of garbage can be

25 reduced significantly in a near future by successfully recycling resources in order

to prolong a useful time of land for burying garbage and preserve limited

resources on earth. However, the typical resource recycling (i.e., garbage
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recycling) techniques are unsatisfactory now. For

éan(FI e, a satisfactory garbage classification is not
‘ﬁ 20040188 ¢ he typical resource recycling tecHGHR3§04/001463
mai nl y because a wide variety of different materials

are contained in garbage. The nmaterials conprise
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cl e nepterplsoy@aprise tobdct hengaiddgrgec lsassl| ding avkOsoft, hard, light,
after collection. In view of the above, the
Scorarehtheany| onge. bidgece| as sefféctivei dassificdtionqumong such materials is
tedious 10 and low in efficiency. Mreover, the
cl dmpiosgibéenblyoy daowar meshaoispl ideviee oMore aftenatitat g manual garbage
di seases or being poisoned by contam nants or toxic
nat@assdficatiopoist dPrRdFPh exariigeencritiage peopdedofdassify garbage or
I mprovenent exists. Thus, i(ﬁngi s desirable to provide a

noVEAUIER Cieaning empioyeeh & dor the-gambagerjassificatipn after collection. In

A iop sk 148 SPYPHIP | @afAds, CsPBaRtoT drohmidue is tedious
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t nSPRIAAGE 1] bBegepHonB8 " nRd (bt hiRtBleREARYEY. OF) ect

of therpigseRt dddradbl fd’Bll'd\ﬁtlé’ %Wd\/éﬁaﬁp%‘régﬁmho??ghetgﬁg Of separating

separating heavy materials in garbage

whie@vp enbagsrisls dn 3{{;‘arbﬂ'géi f/bm GHBEBHBY by tnddnd of SWatel and further
anot her object of the present Invention to provide a
15 metchgifpihg the heavy garbage for collection in order to overcome the above

drawbacks of the prior art.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide an apparatus and method
20  of separating heavy materials in garbage from light ones and further classifying
the heavy garbage for collection.
it is another object of the present invention to provide a method of
separating heavy materials in garbage from light ones while performing an initial
cleaning.
25 it is still another object of the present invention to provide a method of
separating heavy materials in garbage from light ones while diluting toxic

materials in garbage.



separating heavy materials in garbage fromlight ones
while diluting toxic materials in garbage. 2 WO

4 PCT/ 1B2004/ 001463 It is yet another object
Ot 4 :
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sent invention to provide a nethod ofCT/AB2004/001463
separating heavy materials in garbage fromlight ones
by substantially naintaining an intactness of garbage

for prevenyenanbiher conjBéehi e g rBe9%Rion (€ Trovi
| eaki ng ang t hus front?%gusi ng frg%%gs@?%g‘lﬁ”c% brovide a method of
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i nvention to provide an autor%%?i cg apgrgr 2[@82 §§%§;bmé substantially

of m@irdainingehy istastnessi ofggdrbayy fBRDESERkiBG 1tBxi .
fromlight ones and fuarjf?%er gl assitp% e?ﬁggﬁgg\gl?ﬁgéﬁgls In garbage
garffeigdeaking angdhus fremngausing aidaitastraphiapoingionand a

dilutign of toxic materials. To attain the above

ment i oftet® dofWities abigct whctheopessenhdnvarttiondtofprodile an automatic
separat i ng heavr%agat erials in garbage fromlight

mat AR LS GapgRlseifiiestively seasrting imavy mateeialeyin garbage from light
mat er.i al sd h&”%%r tf%for col l'ection, conprising the

st PSSt f gc ' bﬁhﬁgf@agy Qﬂéf?b@e W@g@ Pﬁﬁ’gmiﬁboaind initial cleaning
car, : a ar e, an subner ged gar bage an

Si rin?alnglggylﬁt@?héé@ﬁf%rm?%%?gbs I n garbage wherein

gar ba i d._into a t er ,caont ai ner containing

wat er g?nﬁ‘%h | iaRQV% %\ﬁ%@”% PRIEHEJaNd tunctiors, ethe method of

LR b ' that the |ight
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to i il ue t smal | er
poiasPlng e heatPRRId L I d8bahe I odRefon. Tiadsing the steps o
t he heald j [ r-ka 0..a bpottom

of the wat er?j ‘?gﬂﬁai?éf r?é:r%cfgg a?oggm?éﬁsgzér)lpgﬁ}&'i”ﬂi ﬁoateg garbage and

wesuftnetdeer epbage Cﬁmaéiﬂdngotﬁé“ﬁeaﬁg ﬁ%gﬁai%giﬁgp%%%ge wherein

light materials 1 n garbage 20 and t

i ng¥hapade paucedintdial Wates nionelieyatdRaBind wh L2 Whirl :
container; renoving the |ight materials g:%r-s]/ {gégr \P@géeahgr'mng flow is

t HOTmedVip that waledl containgabp apeayihg anatth&soVHA the |i ht materials in
cont Ei ner wherein the light materials in garbage &nd
t HEATRagq pre fiushed by the whirling flow to float on or submerge in water due to a
smaller specific weight thereof as compared to that of water, the heavy materials
in garbage are sunk to a bottom of the water container due to a larger specific
weight thereof as compared to that of water, and the light materials in garbage
and the heavy materials in garbage are at different elevations in the water
container,
removing the light materials in garbage and the heavy materials in garbage
from the water container wherein the light materials in garbage and the heavy
materials in garbage at different elevations in the water container are
continuously removed respectively so as to separate the heavy materials in

garbage from the light materials in garbage; and

classifying the heavy materials in garbage prior to collection wherein a



materials in garbage at different elevations in the

wat er contai ner are 25 continuously renoved

respectively so as to separate the heavy materials in
WaArH4deIB+ om the |ight materials in garbage;, aRdT/1B2004/001463
classifying the heavy materials in garbage prior to

coll ection wherein a 3 WD 2004/101184
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materials i1 n garbage for respectiv

Pr efe8paétivsly b&lﬁadtih%ht materials in garbage conprise
fl oat ed garbage an 5 subnerged garbage. Preferably,

wat er Prefepatiy.edttebligituriateriats an  eirbaguaiompiREfodt®d garbage and
the water container so as to formthe whirling flow

5i n suenevabdrgacbagai ner. Preferably, the step of
classifying the heavy materials in garbage prior to
col | ecPrefaratdyypwates s tspraged -obligpslyoin: aj6t sep@davhit® in the water
different types of the heavy materials in garbage by
pas@iiiginet 8¢ @gda ferns Freewhiring tewiis thehnwatargoatgierr al i ty
of meshed openings of different sizes to sift out
di f f er Bratfesablsdthgrstep | ofsclassitying theahpawnteatedals inngarbage prior to
garbage.for collection, activating a nmagnetic
corﬁ@%@\‘oﬂ gompiises thagstepsiafcl es in the heavy 15
materials i ar.page, for coll ectjon; and collecting .
10 arrmi neParalad GIBSERb (e o 1B ST fiRlenalavy gerbdge by passing
materials in ar bage.. Preferabl the apparatus of .
cerlidiBice ety maatiEnish] BaViR8 gublugly of Biesneghiopenings of different
mat gy | k r I i fyi he heavy, . ., .
rratée?{résg#o; S|'f{]n ogxgr:ﬁia%gnf%%e?o ﬁ@!ﬁ&?’@ﬂ%é E%a%r%%/ﬁeg?ﬁg‘.” garbage for

sulshigpédpl |y parallel epi ped water container
contal ning water and incl uding

activating a magnetic conveyor to attract metal articles in the heavy
15  materials in garbage for collection; and
collecting remained large non-metal articles in the heavy materials in
garbage.
Preferably, the apparatus of separating heavy materials in garbage from light
materials in garbage and classifying the heavy materials in garbage for collection,
20  comprising:
a substantially parallelepiped water container containing water and including
a top inlet opening for garbage feeding, a plurafity of inclined division means
disposed partially in the water container, a top edge of the first division means
being proximate the inlet opening, an inverted cone-shaped flushing poo! defined
25 by the division means, a plurality of rows of sand openings on a surface of the
first division means for permitting sand to pass through, a plurality of injection

nozzles at the first division means for obliquely spraying water to the flushing



a top inlet opening for garbage feeding, a plurality
of inclined division neans disposed partially in the
wat er container, a top edge of the first division
WRAaM4/10H8# ng proxi mate the inlet opening, an i PeerbRG4/001463
cone-shaped flushing pool defined 25 by the division
nmeans, a plurality of rows of sand openings on a
sur £ di VI, s neans for permttin
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al ways kept at the sane elevation as surface o

i n commutieationositiativefiusting paybaripiheagster BbAtafr: 2
| owest portion of the flushing pool being inagluld

communiacfeBey garbage heorveyshi stdigelyl exfehdelde A Lutside the water
contai ner; a heavy garbage conveyor obliquely extendeg :

f r offBaINST detor adasitioer adjecentainecheavyt gamapRsindtOthe heavy garbage -
adj acent the heavy garbage inlet, the heavy garbage
corkRVSYopReing divendar Fairyioahegiy gatbegeyous arftiag walicontainer: and
of the ter contai ner; and a heavy garbage separation
rrechan?!ﬁ?%‘fyu FPEALS SeRarHeay neghrbisde coupledot diierheavy garbage

Pre , the heavy garbage separation nechanismis
10di sé;?g‘é’ggb%utsi de the water contai ner and conprises a

hori i d bel d d t
g DL B TSR e s
b i th ti
b0 s RLIAAPIA EHBIETs EISBEREEAE IT vt ane
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e T

at hosigdbntaheoheaydr, e @i e‘%ici&n&ﬁépﬁgglﬁeﬁgsggg%q?&@zﬁr’ away from

gar bage col | ection vessel belowt _ _
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further away fromthe heavy garbage conveyor
Com@dcmmheymbeﬁagrmtamecbmﬂnﬂg@éticélﬂeawﬂﬁé fReavy materials in
garbage, a magnetic garbage collection vessel below the magnetic conveyor, the
magnetic garbage collection vessel being disposed further away from the heavy.l
garbage conveyor as compared with the magnetic conveyor, the magnetic
20 garbage collection vessel being adapted to magnetically attracting the heavy
materials in garbage for collection by producing a stronger magnetic field, a
slanted sieve below the horizontal conveyor, the sieve having a plurality of
meshed openings,, a small heavy garbage collection vessel below the sieve, and
a large heavy garbage collection vesse! below the sieve but spaced apart from
25 the small heavy garbage collection vessel.

The above and other objects, features and advantages of the present

invention will become apparent from the following detailed description taken with



20 garbage col |l ection vessel being adapted to
magnetically attracting the heavy materials in
“ﬁgr ba?e for collection by producing a stronger
PT84 i el d, a slanted sieve bel ow the hor PEBABAIN4/001463
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openi ngs,, a small heavy garbage collection vessel
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DESCRI PTI ON OF THE DRAWNGS FIG | is a flow chart
Shoappayatussacpmding tofthendnventiost eps performed by an 5
apparatus according to the invention, FIG 2 is a
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to FIG. 1, there is shown a sequence of method steps performed
by an apparatus of separating heavy materials in garbage from light ones aﬁd
further classifying the heavy garbage for collection in accordance with the

20 invention.

In step 1, water is used as means for carrying floated and submerged
garbage and sinking heavy garbage. In detail, pour garbage into a water
container containing water. Water is sprayed from a plurality of injection nozzles
toward a bottom of an inclined division board in the water container so as to form

25 a whirling flow in the water container. Hence light materials in garbage are
flushed by the whirling flow to float on water in the water container. Such light

materials (e.g., plastic bottles, papers, etc.) are floated because their specific



further classifying the heavy garbage for collection
in accordance with the 20 invention. In step 1, water
is used as neans for carrying floated and subnerged

i s
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garbage into a water container containing water.

Water is sprayed froma plurality of injection nozzles

to [ i.hed division board in the .
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buoyancy. By taking advantage of the fl oat

chal@sgeretnast that of wates, theynweillgink tmthsalnetiont o theweméi 8dntainer. In a
5 obliquely spray water toward the
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As ta het%vy msktgri als in garbagi_e.havi ng a specific
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the,bottom of the water container. In a preferred
Y nb%%%‘?‘éﬁ?‘j%{‘oq Elé cofledian dis, suehs piacsumwatios: ofrthedwady garbage in

[ i d , i.d h k h h b
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and subnerged garbage fromwater and transport” sane
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that the next garbage disposal
apparatus is not pertinent to_the invention. Thus a detailed description thereof is
omitted herein for the sake of brevity. The heavy garbage sunk in the bottom of

the water container is also removed from the water container by a heavy garbage

20 conveyor. As an end, the purpose of removing separated light garbage and

25

heavy garbage is achieved.

In step 3, heavy garbage is further classified prior to collection. That is,
Separate different types (e.g., different sized articles, metal articles, and
non-metal articles) of heavy garbage by passing through a sieve or by means of
a magnetic conveyor. In detail, first pass heavy garbage through a screen
mechanism having a plurality of meshed openings of different sizes to sift out

different sized articles for collection. Next, activate the magnetic conveyor to
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detail ed description thereof is omtted herein for
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the water container by a heavy garbage 20 conveyor. As

an end, the purpose of renoving separated |ight
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for collection. Next, activate the magnetic conveyor

t o orfesnGobsifging Bhe EEVY B20IGHg O Mk Ableckir. Rt apBdratus comprises
articles. for collection. Finally, the remained |arge

norf figbstentialiy paredelepinedowhies coethingrs1@inatnding ahtep inlet opening 11
pugfoo e of further classifying heavy garbage for

r edpEEqdieg gamngectemny previaehgethage depesalistagd,an inclined bottom -
Fl 2 and ere i s shown a perspective view of a

pre ,aeaumgs*&tggai[%ﬁ?t RASIieR: of Pishinatined bptterptiGifardrawing mud
1007 8 T iyefsreeanlailll 0 aniional ébhea st sisiansoard 13 extended
;E?er"qé% VSO Wil ¢ st{lt%'bk?‘ﬂﬁ%ﬁ{eﬂ Eihavater therein, a top
o1 oger e ARt SRAToA HRBIE BUBUnG HaRB'aaHhe TuRF BResing 11, and
gaiﬂ'rétifiﬁj@ﬁ%n hB8z16 NS0l A18fHe '?&%gﬂﬂg #??f}é fifst %Fﬁ%’f%@ gloﬁugﬂ1% Yor spraying

of the water contal ner erna
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of water in the wat er cont ai ner 10 into V\'/ater_therei n,
15a top Asdgewnfintfe. B aslightigaiisad obgsr &éﬁnﬁ’%ﬁgé)r?vided at a rear
injection

proximate the inlet opening 11, and a first i
nosidecofl 8 atatemheontaimeedde atignddevithi tres fidt \divisien e 3. A front

13 for spraying water along the surface of the first
di botomnedgaof thelight garbage outlet opening 14 is always kept at the same
elevation as the surface of water in the water container 10. A light garbag-e
conveyor 40 is provided outside the light garbage outlet opening 14. An inclin-ed
20 second division board 15 is extended downward from the front bottom edge of
the light garbage outlet opening 14 into water in the water container 10 proximate
and being angled with respect to the first division board 13. Thus, a flushing pool
“A’ is defined by the first and second division boards 13, 15 and a heavy garbage
inlet “B” is formed between a lower end of the first division board 13 and a lower
25  portion of the second division board 15.

Referring to FIGS. 2 and 3 again, a plurality of rows of sand openings 131

are formed on a bottom of the first division board 13 for permitting sand to pass



15 As shown in FIG 3, a |light garbage outlet opening
14 is provided at a rear side of the water container
10 aligned with the first division board 13. A front
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permtting sand to pass 8 WD 2004/101184
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th ' t e tructjion of ar bage.
o SRAPGHER PR CnRRier 23 it Riieter § lariean sngipssaransrer ber
a ' [ i Ly extended. .
oY ARIEBPR R (ot e SRy B heeB ™ Gesired location as
15 t heteg UPR9R ¥ si
subst a{%?ilglfélﬁ?’y/ﬁgﬁ%tl el to ?ﬁg%f&?g? aﬁ%\?:ttzls’cgjr?sbocggra&hﬂa.te member

perSLTEFEDIE Bhebing AR SORLAYBUACY B souped plt

comeyber 20 arahincsiisg @ pluvainy idfwater openings 220, and a plurality of

transverse division plates 23 each interconnected between about center lines of

the opposite wall plates 22 via a center line of the plate member 21, the

20 transverse division plate 23 being substantially perpendicular to each of the

coupled plate member 21 and the wall plates 22. The heavy garbage conveyor

20 is thus constructed. A heavy garbage separation mechanism 30 is formed

adjacent a top side of the heavy garbage conveyor 20 outside the water
container 10.

25 Referring to FIGS. 2 and 3 again, an operation of the invention will now be

described in detail below. First, pour garbage into the inlet opening 11 of the

water container 10. Next, garbage is slid along the inclined surface of the first



rectangul ar plate nenbers 21 joined together to form
an endl ess transfer belt being driven by a notor (not

for carrying garbage to a desired | ocation as
v?l(gg%{g%l%lgéd later, two rectangul ar wall pl ates PSA/1E004/001463
both sides of each plate nenber 21, the wall plate 22
bei ng substantially perpendicular to the coupled plate

nme . | 1 1 O‘f e . I ' . s .
zzofmﬁ%no%ﬂbaafa 13CSIh RY tRe Rlushilg byolotA™ay %‘btlga?tgﬂeg%;grst injection

, and a plurality of transverse division

eagibizig eragornentigdelespragnwatuonerdt girbhheat ahe ddife time, the
opposite wall plates 22 via a center |1ne of the plate

e ndessond linjection 2 zzlesn$32 aee attovactivatebtatpragdnhRir ieward garbage.
substantial |y perpendi cular to each of the coupled

pl dietertbab botrethesanyle iof eaah Isepbad de@bn Atezidd32yand the strength of
gar bage conveyor 20 is thus constructed. A heavy

Sgarwalge sgé@\eﬂ%the@afrmcaf@na@mtabia depending oracprstrmctionl materials in
top side of the heavy garbage conveyor 20 outside the
vatgarbagentar ggampte, ambags spliedtgdtip the counfry anay e sandy. Hence,
aga'bn, an OE?rati on of t\rbe i pvent | ognvvi Il now be

dedPeitRaed Af grtayed walebhasHo lower Gthenniseagand may be pushed by
the_,inlet openjng .11 of the ,water container 10. Next, . )
garBie S0 VG JOr AL ind| FUfRTestR ey, patiage, resulting in a

bodPaePRcH Oa bR A SIiAtRD - otk ‘Sraute WAtk fyms & whiring
1ol bt i B4 Mot "B Ao, iy ARAEAUE. e 30Tk by the whiring
B8 10 eAREA el 37 o 980G XA S BBt (e, piast
eaYBHHES Yiherd)i Q61 108 nBaEH @ecla%%eqnésr%B@cmbwgghggéséman that of

wat er sprayed therefrom are adj ustabl e depe

CONgteH AlsoNkormat idatdtials sich aarfRaee cldthpredadB! @pable of absorbing
garbage collected in the country may be sandy. Hence,

t havatpe ¢elgqfdispemy ede wabmerdets it the fwehing PobetAl, Ihe submersion of
sand may be pushed by strong sprayed water to hit and

15 adhiee submerged yadeademigenaindained ibygcantinaingnsprdyed ewtef from the first

gar bage classification. Preferably, sprayed water

f onmsciomhpezleri0l dlga, beth tha fleatet gabage podithe Aubmasged garbage

such, light materials are flushed by the whirling
are pushed forward by water flow toward the light garbage outlet opening 14 for
discharging out of the water container 10. The discharged garbage is further
conveyed to a next garbage disposal stage by the light garbage conveyor 40.

20 Referring to FIGS. 2 and 3 again, heavy garbage has a specific weight
larger than that of water. Hence, a portion of the heavy garbage will sink along
the first division board 13 to the bottom of the flushing pool “A”. As a result, an
accumulation of the heavy garbage in the water container 10 is avoided. Further,
the other portion of heavy garbage will sink atong the second division board 15.

25 Next, the heavy garbage is fallen on the heavy garbage conveyor 20 through the
heavy garbage inlet “B". Eventually, the heavy garbage is carried upward along

the transfer belt defined by the plate members 21, the wall plates 22, and the



flowto float on water in the flushing pool "A". Such
light materials (e.g., plastic bottles, papers, etc.)

are floated because their specific weight is |less than
WOaeosgp11shat er. Al so, sone materials such as f pickiBa004/001463
cloth products capabl e of absorbing water (e.g.,

di apers) are subnerged in the flushing pool "A'. The

by TRt Ry ﬁ%ﬁfﬁﬁﬁ& fﬁ?%ﬂvﬁ?ﬁg%& @%}é%&e&emmgm 30
28@%%?3%39%5#95%@%0'9%@Bﬂiﬂ@@%%?&@%%*ia%%a;(ﬂr flow
o schars rang 0" £ ROARIP el b UaRecs ' searation mechanism 30

g;m&ggg%ggg Sta;!ig(oeﬁ%{yo{?ﬁigl ?clﬁ.gﬂ%{c?écgmetaﬁgggggét@@e conveyor 20
540.arld0diBpbssd bBlbw anbl! Faced A ﬁoﬂﬂﬁig‘h%%%g%%b@&%eyor 20, a

has a specific weight 'larger thant

He ma@gneticheoriviegor 8P dboee iBE Vibrigdntaresh Wbl 331 i
the first divi gi on board 13 to the bottdm g? tﬂ't%ema%ﬂgttc conveyor

f | @hibeingoaisposad. fusther aeayl fromaithe awwgafﬁa% Ronveyor 20 as
the heavy garbage in the water container 10 is
avépaywaredwithdne haerfzontal heonveyot i3dn thé rha?wticg%bh@éfor 32 being
w | I sink along the second division board 15. 25 Next,

t h@dagtedy tgamnggetically aatiraet dhe t heaneayarbage bagemagnetic garbage
conv&/}g_r 20 through the heavy garbage inlet "t3".

10 £y ElgRlioNy Vessed Fib Belovy dhe dgadnelic servayor (BRiathe magnetic garbage
t he IErzi).nsfer b?'é def.i neg, by the plate nenbers 21, the
waPPgstigRe¥essel 33 obeiRg disposqy Judhen eameys from the heavy garbage

t nEoNERE) 20 S et Ros iwlifiOm ST Gautie magnedic garbage
SRR S AU, MBI B o reoy e
om0 e E ATy agfeE Tl caryaTHC SRVE, 3 beow both the
15 5 Wﬁkﬁ%&ﬁ@y@@h?%n@ﬂﬂe?ﬁ%i%@yé{ 9%]2(5%%6512%%%3 opening of

gar bage conveyor 20, a nmagn conve

hathezsisveal 34 beiry adadtbd tdpefRBNRIr 6« eV AA3
bei ng di sposedv%rt hgr avvas fromthe ﬁ@éyﬁgaﬁagésv cell to pass

cahuaaygiy, 226mall heawygarbdgavcbiiedtion Vssel 8BtEY 0w Y Yo 34, and a

31, the magnetic conveyor 32 being
large heavy garbage collection vessel 36 also below the sieve 34 but spaced

apart from the smali heavy garbage collection vessel 35.

20 In operation, the heavy garbage discharged from the heavy garbage
conveyor 20 is dropped onto the horizontal conveyor 31. Next, the heavy
garbage conveyor 20 transfers the heavy garbage toward the magnetic conveyor
32 and the sieve 34 in which the magnetic conveyor 32 is activated to attract
metal articles in the heavy garbage. Further, the metal arficles are attracted by

25 the stronger magnetic field produced by the magnetic garbage collection vessel
33 for collection. As to other remained articles on the horizontal conveyor 31,

they will drop onto the sieve 34 after passing the end of the horizontal conveyor



adapted to magnetically attract the heavy garbage, a
magneti ¢ garbage 10 col |l ection vessel 33 bel ow the

magneti c conveyor 32, the magnetic garbage collection

WR IWA10H84 hej ng di sposed further away from t he PGFAB004/001463
gar bage conveyor 20 as conpared with the magnetic
conveyor 32, the magnetic garbage collection vessel

garDgnre SRRIRCH CaPAOgl Gab bl <9 he Gmail havy garbage.
S| BeiiRatish ere%séﬂs_@%%@@édantxgg?&g}aggé bp8Ahas SHEe 34. As 10

1 and the magnetic conveyor

of othbe reieNted4rigés In adapsieds t3y | i ,
an AA 1.5V cell to pass thr‘ough, ’gﬁgwa\{ﬁln ﬁ@?v_\?ﬁ‘%rrmee large heavy

gargmbage aollectiorovesses 36| foBBolkeltiow dffee é)‘éisSM tﬁg erfdof e sieve 34.
| arge heavy garbage collection vessel 36 al 5o bel ow

5t heAs apvand3 Aha purpsecsidsepapating figavy mbteriinl gdiBayy from light ones
gar bage col |l ection vessel 35. 20 In operation, the
he zﬁv‘;ﬁi

fathiea ginssifyiog dhg beaty gabtage foersspegtvdlpgsliecting is achieved.
conveyor 20 is dropped onto the horizontal conveyor
31. NeReferting ta &é@% 2feairh A, thame éy sho @ d perspéetihve Vibw of ancther

heavg egarcra%qt oward the magnetic conveyor 32 and the
si dvefelied gmiedimentf hegrrparatusofitbe qrresantiiavention. The apparatus

activated to attract ~.nmetal articles in the heavy
qardSais PEeiPrge: eMbRAIMeAtals almast)identigab tattheaprevibusyembodiment

107 HSEPE s RAB N A RS The SpBaluvs o§ s erefenmrambosiment further
ooyl SRR Feilol sultis Grke 95 red uoger the top plate
Dodn 101 4P Be tustsghp 6BS 88 DioSd PR rsichvidom hoard 13 in the
h i | I . .
CorPELeRny POSIIth of MRE! <Ol T ol rdigint ah8 8ationa cuting

OPAEKIYS6 Bhdidifiifg BUReH plafS13Pis %rb@éi td Sﬂp%é?ﬁgmoated articles, such
W p onto the

articles in the sieve 34, they dro

15| amgefroitavand ghebiie bl 8ctian Mees elor 36iclivdt; _
col l ection after passing the endyof tr?é %Céi@zfetln§4.sega@10n of the

an sehsequend ppacesssef gdrbagpaimat $und aaver L'f@zoeﬁtbrﬁ{@{)i‘dbessing of the
garbage fromlight ones and further classifying the
he&ubseguardgeracassr of pgathiagel yFeoltheckaky ofs refiheved remaining
components are designated with the same numeral and doing the same function
with the previous embodiment, the related descriptions are thus omitted.

20 The benefits of the invention include (1) providing a novel and unique
garbage disposal implementation of rapidly, effectively, conveniently, and
precisely separating heavy materials in garbage from light ones by means of
water without involving a manual operation; (2) performing an initial cleaning of
garbage by means of water while classifying garbage for facilitating a

25 subsequent garbage recycling; (3) diluting toxic materials in garbage by means

of water while classifying garbage for reducing a possibility of contracting

diseases; (4) by taking advantage of the fact that articles may float, submerge, or

12



Referring to FIGS. 2A and 3A, there is shown a

perspective view of another preferred enbodi nent of

the apparatus of the present invention. The apparatus

Vob 2004i181184 ef er red enbodi nent i s al nost i denti calrhf004/001463
t he previous enbodi nent 10 except the follow ng

details. The apparatus of this preferred enbodi nent

furt.her conprises a, set of high speed rotationa
cut ?’PEQP WP@ Quisto diffeeent ﬁE@?'ﬁg Neigip thergoh separatimgchemvy materials

TR T e
i o7 PiPerifio GRE: MRl Bopiiardiek 6@*‘5@?@%%%% biltes, etc) in
" hrrkage i YeakBrdh ME b, ERg Y b JeEtsetin polidion: and (o
5u k&@qﬂﬁ{g all %ﬁ%t?f ?‘%ﬁfgﬂgec lé %\fl %&ggél?fofaupsigl% and precisely

during processing o subsequent pro

gardagsifyirigied\egsrpk§e of brevity, the remaining -
conponents are desighated with the sane nuneral and

doi ng Widles tee ihuttiohORere tdisdiBsed s 8 e(?)@sc]&ﬁi by

the rel ated descriptions are thus onittegénz %EE Eylneans of

berspeicifie efmbbliméntye Auiodd thewificdtibhsP&RY VaHBHoRs could be made
novel and uni que garbage disposal inplenentation oP

rafheliejo byfthese iskitled, in toe senwithblitydepitting BoRE tiebYope and spirit of
separating heavy materials in garbage fromlight ones
10py the invention sehfasth nitheelgimisnvol vi ng a manual
operation; (2) performng an initial cleaning of
gar bage by neans of water while classifying garbage
for facilitating a 25 subsequent garbage recycling;
(3) diluting toxic materials in garbage by neans of
wat er whil e classifying garbage for reducing a
possibility of contracting diseases; (4) by taking
advant age of the fact that articles may fl oat,
subnmerge, or 12 WD 2004/101184 PCT/1B2004/ 001463 si nk
in water due to different specific weights thereof,
separating heavy materials in garbage fromlight ones
and substantially maintai ning an intactness of garbage
for preventing toxic materials (e.g., insecticide
bottles, pesticide bottles, etc.) in garbage from
| eaki ng and thus from causi ng a catastrophic
pol l ution; and (5)
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5 providing an automati c apparatus capabl e of
effectively, rapidly, and precisely classifying heavy
garbage. Wiile the invention herein disclosed has been
descri bed by nmeans of specific enbodi nents, nunerous
nodi fications and variations could be nade thereto by
t illed in the art without departing fromthe
sgigﬁﬂgﬁd spirit of 10 the invention set forth in the
clainms. 13 CLAIMS 1. A nethod of separating heavy
materials in garbage fromlight materials in garbage

apd @l assidd o ?%eFQ%tlﬁgW%a%?aéé[r@Isslﬂ ga%fdrg%ﬁgmf ht materials in

col l ection, €ps 0O

agyl%%bé%doéia:‘é@ gﬁ{e r gecf?edvyﬁétefn@fs Jﬁyarr%é%@f tr:@ﬁ%&g)\?y comprising

gar bage and bage an
Mieadte@d 81 N gar bage at different elevations in the
wat er contai ner having a water surface |evel; renoving

the tdkyiy anmbetdgel sf watganbagenears #ds‘recéﬁﬁldg fleted igrbage and
in garbage 10 fromthe water container erein the

| shnengatiegadlagei angesinkigg thadhedy hestesials nint gaibale atn different
garbage at different elevations in the water container
alevatisastin e watgr eantainedhavsp eovatessyrface ket o

separate the heavefI materials in garbage fromth

| ghferﬁ‘a‘f'ﬁg ithe dghthmglgrigig & garkdorrickine hwm@@@nais in garbage

A T
|

AR IR SR Ead T l0s 2hbs SR aIG Hih b BB Hgptainer are

t&nﬁﬁhbﬁﬁg RhVER’ Fldbetive %ts'e asé Aitd ftﬁéeﬁ‘éa\}yyﬁﬁ?enals in

vy materials I'n on Si ze,

'ﬁr@é e AB#h {‘h%r!rgmh?étehﬁsﬁ’f%&%d&d ah8 V%é’?‘éﬂ th¥ Wat€r container has

eavy materials in gar age respectlve

ol bkt lopgnmglwsﬁmdnetdh@rﬁélqpamvecﬂh@aﬁattev bi@aé@%v@?@dﬁs to allow
materials in 20 garbage prior to collection conprises

tflvatesliparbbgp o ofiovestbpaugit thegpudiet bpeeiny; aypes of the
heavy materials in garbage by passing

classifying the heavy materials in garbage prior to collection wherein a
separation of different types of the heavy materials in garbage based on size,
metal, and non-metal is performed to classify the heavy materials in garbage for
respectively collecting, wherein the step of classifying the heavy materials in
garbage prior to collection comprises the sub-steps of:

separating different types of the heavy materials in garbage by passing
through a screen mechanism having a plurality of meshed openings of different
sizes to sift out different sized articles in the heavy materials in garbage for
collection;

activating a magnetic conveyor to attract metal articles in the heavy

materials in garbage for collection; and

collecting remained large non-metal articles in the heavy materials in

8]
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t hrough a screen nechanismhaving a plurality of
meshed openings of different sizes to sift out
different sized articles in the heavy materials in
garbage for collection; 25 activating a magnetic
conveyor to attract netal articles in the heavy

materials_ i ar bage, for collection; and collecting .
s "o GG o anesiied QeSO Ohdnfestygen mechanism are

oneaPIBLB oo AR LAV BT RS INPES 40 A 1B Pl The coli as the
CoFPuk Atel by DeeEBlingk RR00 B BURR oot age

pass through the screen mechanism 5 2. The net hod of
claim1, wherein the light materials in garbage

CQUPr iIThe mbtit ef cBAMPAIRhBRLN StHQW@h@?ﬁat%ﬁéf%aﬁega%@e comprise
wherein garbage is poured into a Water contalner
cfiotizdngaray@ ey subthargelligarbas, fdnawvhérdi® gaRshdenistdiRired into a
wat er contai ner by spraying water, so that the |ight
mavadari edstainer gamtaigimganetdrl astiesl vityirlinghfowhisr farmedf Irothe water
to float on or subnmerge in water due to a smaller
s peliafries bysingaiing Wvatere sedhatthedipip arateriale in lyatbage are flushed by
ter, the heavy materials in garbage are sunk to a _
bier Whirlsia fave tailpai o eheupmergednevatsr due de gesmalirsspectic weight
[ ht}c t hereof as O{r%ar ed to that of water, and the
FO" At SITRFEditR tﬁ% attesdhe hravn damignalsdh garkage arg sunk to
gar LT thod of claim wherei.p water, is
S%rlg@g%n o%ﬂsf%ugw#gri ﬁ%g{%u&r Hyfetoq® é&?%rr SPﬁC'ﬁﬂeW%\‘H[‘ErthereOf as
C L ner St r AN flowi
ChBRRET to° gt of Raleh i e ARG shBbrillf BiAp® WA She heavy

bzl qd;b bage fromlight materials in garbage
and classitying the heavy materials in garbage for

collection, 20 conprising: a water container
contai ning water having a water surface |evel and

i hicl The mgethotiayf dlailet!, openéinavéter igaphaee sRieNgin a jet toward

water in the water container so as to form the whirling flow in the water container.

4. An apparatus of separating heavy materials in garbage from light materials
in garbage and classifying the heavy materials in garbage for coliection,
comprising:

a water container containing water having a water surface level and
including a top inlet opening for garbage feeding;

an inclined first division means extended from above surface of water in the
water container into water therein, a top edge of the first division means being
proximate the inlet opening, and a first injection nozzle at the top edge of the first
division means for spraying water along the surface of the first division means;

a light garbage outlet opening provided at one side of the water container

15
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an inclined first division neans extended from above
surface of water in the water container into water
therein, a top edge of the first division nmeans being
25 proximate the inlet opening, and a first injection
nozzle at the top edge of the first division neans for

B RH I g B S0 5 b by avore
S8 ! D S o AR, ALl S o
PRefabl 1nabons cpbhpb sUidSerbpvaled o 2Ll o

rendval ,intihedodbESid QR@BIoRd rﬁ@éﬁs”%x%n%SnHO\QH%gi“from the front

edge; an inclined second division neans exten

dbettear edgeoof tthe ligmngarbageobliten egdesinglt e Wh@htin the water
garbage outlet opening into water in the water
cenntainegrproxiovaterahe baidy begleg withgleggestith hhé GRPELisibO means;
the first division neans; a flushing pool defined by

t he fa fgghinghpoglstedingd dinthsifiost arebseszond didsion rgeatsmge

i nl et gorrred between a | ower end of the first division

nean$ BRAVY Jeade jidet | timer betwesscarawer nsi of thedingt division

bei ng in flui 10 comunication wwth the flushing = )
pBBENSn 3 e e &r PEBIRLiGhethe éeﬁ@%‘i’/yd@&f%hg'@e%@ﬁa@@@ in fluid

in‘%fjaﬂ*ﬁ%%aéﬁ‘f@ﬂ‘d% f%%mgoﬁ@iﬁ%@ébg%%mf%%@a%%? he
neavs HEapP derb S0l CoRleyBR MinlEly Bliendba  Bhi difkids the water
OGsaBer $9Bad %b@i@n“@dﬁ\%ﬁ%ﬁtéﬂlmﬁclﬁ’%@yﬁg%@ggggﬁlgeg,g@\@/ heavy garbage

gar bage 15 conveyor,

b baingrRENaA TSR ArPyifY FBAPFEHaPale iR of Eﬂ?éawé@r%ntaéner; and

cont al ner and conpri ses a horizont a conveyor I Spose

bel ow heavy gpewer sppatatibhomechanieanvpupiRtb@gehe heavy garbage
conveyor, a magnetic conveyor above the horizontal

csveyor wheheinrtag hetivy gadrageysepaatiorgmaichpoisedisfdispdsed outside
away from the heavy garbage conveyor as conpared with

tthe Waler Lentainercand @porpriseiea 1o rizagtabtooveymvdigposed below and
bei ng adapted to magnetically attract magnetically

PeF %ﬁpﬁgf fremttee ingryy igarkagoerryeyar magwanetc ganseyw above the

|| [ bel th ti

%%r!zgﬁ{all %%nVée}/Sosf? lthe %aog\/\r/zeticeco%a r3}8r Ibging disposed further away from
the heavy garbage conveyor as compared with the horizontal conveyor, the
magnetic conveyor being adapted to magnetically attract magnetically attracting
materials in garbage, a magnetic garbage collection vessel below the magnetic
conveyor, the magnetic garbage collection vessel being disposed further away
from the heavy garbage conveyor as compared with the magnetic conveyor, the
magnetic garbage collection vessel being adapted to magnetically attract the
magnetically attracting materials in garbage for collection by producing a
stronger magnetic field, wherein a slanted sieve is disposed below the horizontal

conveyor, the sieve having a plurality of meshed openings of a pre-determined

16
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conveyor, the magnetic garbage collection vessel being
di sposed further away fromthe heavy garbage conveyor
as conpared with the magnetic conveyor, the nmagnetic
gar bage col | ection vessel being adapted to
magnetically attract the 25 magnetically attracting

ot ﬁ%%%@?sﬁégﬂé\? 188 feenameliia '15-‘%@#"39”9;,%{9,;8%3?@&%;:5% fie smaller than
ﬂg@é’ ura § %%:»,éi%t rgb@ﬁn%gy hggeogen?nées into a small

[
ng%e%am 28 AR LSS gy v o
t g RetsrAfhEd g’izas% 5%%1&&&88% BnbiHe? UBlledidh EREHEC
openings into a snal gar bage col |l ection vesse
bel ow, and to allow t he heavy nmaterials |arger than
the pre-determ ned sized to be collected in another

cél | eita appaesiebf chairh. 4 TWbersipahatmssiadd ebahifyé.of the sieve are
wherei n the nmeshed openi ngs of the sieve are adapted

t adppiedi to panmitanlABV. Béckll to ppas throbgloegasgo caliedtdhe cells as the
collect the cells as the heavy materials in garbage

pH8avY maé@rgaistm@a@a@e@.asmhr@.ug%ﬁbe aigyeratus of claim

4, wherein the heavy garbage conveyor conprises a

pI urality of rectangul ar pl ate nenbers j oi ned

gge;h@ﬁ ?ﬂpﬁrgt rﬁg:ﬁ%: nr%u‘{ ﬁ&h@\m%:n‘lr r%' }gf%agfsy&qr gg tcgn\%ydo(?scomprises a
A e A q‘f@eéafeq@eesrw Bl Ryt wal ltes
agd 1otR! iRk g}’ 1%5 r[ﬁ&%"qj{'\%ﬁwb@ [ Viy5d O op! ﬁﬁﬁ—?l g@ﬁg Substantially

i nt erconnecte et ween e opposite wa

t herpphaicaidrenbee EQip ié@rﬂlét’égn@?ngfd%]ﬁé%cl&cﬁlﬁgsé it Iyt of water

for carrying heavy garbage out e water contal ne

Topéifiegappad ad Usiurflite i tldsverber @lisican phtes ceddh tiMrconnected
i njection nozzle at the first division neans being

dujtweeatthe oppasiteiverieplatep vy theg plstd encrmbet fg ohubli 89 endless
pool 20 so as to formthe whirling flowin the water

cthanSéerr#@eit fog camyimgdsey fausagd oot of thedyatéucdriteiner.

conprising a |light garbage conveyor outside the |ight

gar bage outlet opening for carrying |ight garbage out

t , . T .
Q?f. JPﬁe apparatus of claim 4, wherein an angle of the injection nozzle at the first
division means being adjustable in obliquely spraying water to the flushing pool

so as to form the whirling flow in the water container.

8. The apparatus of claim 4, further comprising a light garbage conveyor
outside the light garbage outlet opening for carrying light garbage out of the

flushing spool for a subsequent garbage disposal.

9. The apparatus of claim 4, wherein a bottom of the water container is inclined,

and further comprising a pump at a lowest position of the inclined bottom of the



flushi ng spool for a subsequent garbage disposal. 25
9. The apparatus of claim4, wherein a bottom of the
wat er container is inclined, and further conprising a
punp at a | owest position of the inclined bottom of
the 17 water container for drawi ng nud out of the

36 SRR D Tl G, e

| east one rotational cutting neans to cut a fl oated
articles therein. 5 11. The apparatus of claim 10,

WhRY, T (D araLST ofC eRiAl fe (NhfeH%iﬁ hg rtog.OHP'irﬂes %ﬁ%a rcgntai'%er further

gui ding plate provided on the tirst division
comprises at least one rotational cutting means to cut a floated articles therein.

11. The apparatus of claim 10, wherein the water container further comprises a

guiding plate provided on the first division board.



