29 Decenber 2006 *166166* TECHNI QUE FOR PRODUCI NG RECYCLED ARTI CLE

COVPRI SING—POURITNG MOLDI NG OF MOLTEN WASTE PLASTI C [ 0001] FIELD OF THE

| NVENTION [ O vention relates to a technol nol di ng
of at |east m@ﬁmwmmmmm nol ten waste plastic. In of ergé%rﬁgé'f?(ﬁ@ fol af es
to a techno manuf acturing recycled articles by a nethod of

pour i ng/castl ng - o4 i ng after crushing various sorts of waste plastic,

whether the material is defaced or not, colored article, printed matter
and attachnPRCHNIQUBFORBRABECING RREAYGRIED ARTICREIROMPRISINGOf

the melting and cEQYRING MIAHBIEF MOEKFETNSIRBPARMIC o Ccie oo
produci ng/ manuf acturing plants and each facility. [0003] BACKGROUND OF
I N\/ENTI @bbﬁgoqﬂﬁmr\ﬁié W@Em%grsbpr oducts, raw garbage of food returns

nat rou IT1zatron an ackfllllng, but wastePIastlc I S nost
d| fflcul[00®2>] be This énuesdian gelatem iy aiashrolpgy of posringdrolding of dbleashot

return tQonghds f Ridhn WASEYARsHRACHH 'o'tﬂér%r@@dlt%%@é@ﬁ) & t8OMAISgybr 9! obal

warmng with an increase in te erature through 1 ncineration due to high

cal ori e§“aﬂ@faﬁt%k!’)‘gp?e&é@@gsamﬁ@lsn?hIa Qﬁh%@ﬁ pgyrl@g&asﬁng[r@g@g]g efet he

i nter natdrgmhg a@@agms@ndwehmmstncpmfdtha theofiasrial waeta%edcmrscbtder ed

di sposabl aq{_ﬁsle the'};é can be ﬁ p%ﬁfnSI Velli usi nrg% ht ha as a
raw mate% Cle PEASH Patiglca ‘Ena 88 BE" NG HeRsg 2 9y at
wast e dllaugmspbrtmnt of thipepdsstionresi.unié alss svggghts, deviced drsl tmﬂhodisar gest

obst acl %Jc&hg@q?é@ﬂ?'tﬁ@délt g Q't"i’ \6@§ﬁrfgega'c‘ﬁﬂ8ﬁ)%ly §'s Saﬁ%s o[f(?Q%g:leoCQHFcl @i ner and

Packagi ng recycling has
been pr cnf@ﬂ@@ngmnufact@ang@&arﬁsgadte@ahtfaqhtydef aced waste plastic cannot be

recycl eqopp3ft he AECRBSROBND 'OF IRVENSIONT prolonging life of f| naI wast e
wastes, wth t

di sposal es f I ndustrial wastes ener al

recycl i ﬂ@abé]chnogﬁwgt FRHsh $@st ?Fa;?é?fﬁfcttgl W GarRage fr oo feﬂé"\ﬁ Bpoi nt  of

_lenvikr o][lrmuraot:h@cb@tie@uﬂhlzblham ahd@f@kﬁl}ﬁng\pbdtdvé&e\ma&nem eraubt g&nmﬂﬂwm@ due to
ackK O clin ecnno ectlive n er t current

S uati SlSEdgRe,PaleRd Vel pB00a8 et b 8585 o) *eln MR wevelicn T ha
t he sepethmugdswmlll@gm| bercames dseurdsobglohahnwaening| witthad irereased or to
make rawefRlephiufe tﬂFoJ Yﬁéuﬁ&aﬁbh' aL&std High Sdibrics aHl AIfsTp roHDQé’élCtS or

conduct ection n y each materi aI are put to practlca use.
[ 0008] I-tﬂﬂﬁb'\f rgasoﬁglﬁ% '2?6!& waste plastic is defaced, cleansing is
[0005] In the international economic development, plastic products can be

considered disposable because they can be produced inexpensively, using
naphtha as a raw material and be easily mass-produced, but the disposal
capacity at waste disposal sites depends on volume not weight, which is the
largest obstacle for prolonging life of waste disposal sites.

[0006] Container and Packaging Recycling Law was implemented also in
Japan, and recycling has been promoted, but it can be asserted that defaced
waste plastic cannot be recycled in the present situation. As for prolonging life
of final waste disposal sites for industrial wastes or general wastes, with this
recycling technology throughout Japan it is concerned from the viewpoint of
environment protection that troubles would be widespread nationwide due to
lack of recycling technology and effectiveness.

[0007] Under the current situation, in order to recycle waste plastic, only
technologies such that the separation and crushing are done by each material
and each color to make raw material of recycled articles for textile and other
products or conduct injection molding by each material are put to practical use.
[0008] However, because most waste plastic is defaced, cleansing is
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1 *@00002* 29 Decenber 2006 needed before being crushed, and it al so
requires | abor cost. [0009] In this way, because the conventional recycling

technol ogy for waste plastic is limted to single Kki ' he
separation work is essential, and defaced itens, prijrﬂﬁj[e)gé?rﬁa]??t?ogéld

material attached with a foreign object are separated as the ones which
cannot be recycled, and thereby nost waste are backfilled. [0010] However,
as nentioned above, wastes are nostly not new products such as defaced

pr oduct shedqiddtiefdrabéing crastbdrahgrii albo aéduicdsadbvF tdsta forei gn  object, and

the recy, pradycts are not spread fraomthe reason that how these can be
Fecyc! ed0RB%) bu Bl e SRS A Sarartingh e RIS FeeRlodiClr WHSTE ¢t on
of mat erplastia eclimiteddo singlei kinded eesine tye Isepgrationf work is ebbérdind, amd s
probl em j I , ' o) Ll NGk ' } LLegal
dunpi ng %e;fﬁ(r;\%? |t§gr%, Pté@g?dvéy%arnd1 %ﬁ%é%ﬁn@%&e%@gﬁ 2"’({:?(? che)% 98%4 £ F(?:ul t.
[0011] Aepgrated amhtheconsemhiahaanneidie reqyglade @ndolhegghy mosyoaste lereugh
crushi ngh£KAPsdi es, pellet and ingot agents as middl emen until the
conpletign, of recycled articles,, so the recycled products are produced
Wi th eadﬁoa%pos@q"xeﬁsﬁsa{ﬂﬁnw %tPF?V&inYﬁft%%ﬁ‘? lYJRRLNEVE PIYENCtSr e sol d
_ St f? pr :sm:hseyelélﬂdceﬁi mf@aucm)Ipﬁntdmamaﬂewamdmh@fblm(étﬁleﬁé@ ,wim)ﬁtfom‘l@n i oh
ifficult,. 001 Mor.eogver ., a, mat eri recycling,t nql.ogy, iC
can use et AY e [ VAEBHEE Hrp ot SRl P R P e e FEN R her i
i s def acsh be reqyclechatslownenst liee ealless inkb ussteh. y ekhis [ObE3}urfent situiatiomn t hese
probl e e Sy ey hSad | O ; lalize
technolnﬁ%fi @g%rﬁﬁgwcﬁgbhgbeg{eqw re§ E%pg®§a?ﬁ§|%gge%§é@$i@b%grgﬁé conduct
casti ng Saiesl. ntfenisswel of hgckiiing.winsinesation e dlegaprdstnping, cannat nbed -
mattelrs ré@@lv_@&ltérﬁd ahvirdrirachad mtécllftioﬁh iggﬁfﬁtl?ﬂ obj ect hand can Blrodus:te _
recycl e riticles, . inex sively. In order to e i s possible, it is
necessaﬂ981ho reabd?"?'y"gﬁgei R QP@lelr?CWHFQr@FPQ Wedy GOERGMEPYMUCE i on
faci | i ti@ashihgGbidpdsiiddyiieYeOand lithgdtgeNTd 8B\ nhidQlpheT hatilt the ovingslktign obl ens
of this | ' S | oW - [ IS a
et hod o Sendpdcr T MBS erhf pleucl B pedtite] wilh BaEh HiReel as i ng
g ; !

mol di ng @ist gpdteachy@ipringicast iaad hesapse thewarehsold @t gsprisie savsiraldines
struct ur@opd tHA! Al PlodRIddeibd RS ibstiakddAficir BWdiin @ horizontal direction
in a nel bi ng maclui ne and co r_e?si ng.ln a 'ﬁtori ng heating di schar_.l%:;i ng

[0012] oreover, a material recycling technology,” which can use casting

molding with a large amount of waste plastic, whether it is defaced or not, has

not been established yet.

[0013] Focusing on these problems, the technical problems of this invention

are to materialize technologies, which do not require to separate waste plastic,

can conduct casting molding by melting such wastes as defaced products,

printed matters and material attached with a foreign object and can produce

recycled articles inexpensively. In order to make this possible, it is necessary

to readily and inexpensively materialize recycling production facilities.

[0014] SUMMARY OF THE INVENTION

[0015] The technical problems of this invention are solved by the following

means. The claim 1 is a method of manufacturing recycled articles by melting

and pouring/casting molding of molten waste plastic, comprising the steps of

using the structure of extruding molten resin with a screw in a horizontal

direction in a melting machine and compressing in a storing heating discharging

device when more than two kinds of waste plastic with different materials and

shapes is melted together and cast in a metal mold by self-weight, after more

than two kinds of waste plastic is melted by a melting machine, kneading the
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devi ce when nore than two kinds of waste plastic with different materials
and shapes is nelted together and cast in a netal nold by self-weight,
after more than two kinds of waste plastic is malteq?t clelBLE 5 machi ne,
kneadi ng the 2 29 Decenber 2006 waste plastic with e SCrew an
conpressing it in a storing heating discharging device to retain
tenporarily, after the necessary anount of resin for nolding is
accurul at ed, opening a horizontal sliding shutter of the discharging

openi ng wastetglgstRONitIP AcEcreiearsd 86mpeedtndy it My aditseh@hehtity drR¢haRjin@Nd
providing the nolten resin in th@]&rretal mol df"g% pagural Ig drg({)ﬁl ng. For
the wast@®\HRE [dain tempatarily, glter BigeiedrssapoAMIURt PHFRFYCMMIE3dR such as
paper sesdcumdbteld, apdniobia hofizonmtabsliding shuttemot thiesdisatsarginighepening imo
- problemy - Ki . of . - LC.. r.e W as

mat er i althét@@ﬁéfﬁ#% %@mbor?éeiaﬁ@ %%J@@%: !ﬁ%b?ﬁ%é’damnﬁ#’é@n nthgcrﬁ#gred
arti cl e.regwoineihesmaiaivaetde bl nedurady drappingi nfordberwaste nlasichddusgsh a
foreign \Hll%te(%efs_ ndt édﬁtﬁnﬁ ORLiGS SuBstaheb QUeH A7 ;Bép?ér?‘sea'l,%g@l‘dl Taﬁé éh‘?;?%? her, it
becomes candy-|1 ke, nolten resin wth high viscosity, but the nolten resin
wi th hi QMOW-SC%|§Pt A @éﬁcaiﬁ’db@@a'sr%P&¢t§§"h¥ftm%ﬂeet§‘aﬁé¥5’é?u|§ﬁd$ of wastast in a

met al  moigsty nsiglure WAt RUCh Afs nfategalubttachdteWathi & foeeigAeshjeet, SRPRE@Rt e raw
material s, ..and (ﬂost %&astelegl astic can be recycled. Injection nolding can
CHOrH AY'

becone pgrafiFsary C%ut it is not suitable for casting of

| ar ge- si[p6d6land Whgh-wasdtepagicpicliding hatersal attached fWithcaifdreign oldeqtl y to
nmol t en resi ' i gh. wi ' ondi e far (] in b
el 1 < viei lEd trbtef o8 edlbRECBldlg, O TGHRED AUy it Heleof®S LARITIKG "9, Y
appl i ed Melteiresin witimglfviseasity putatre malienhresinwithi Bigbsyisgosityocary]

Fur t her nR{oBucd YedRAP aficldsNSectlusE Gt 4 @stin &Xhetllnidd By sI&ff'wéi?ﬁt.“ ANth a

screw in a horizontal direction in a neltjing, machjne, "t he m% hod adopts the
steps of2 AUt HMFTe dYBPMGednBrePRrRIR rBWIMRISTES: ANAROPEWBPERIFRIGE
di ffererbe revycted.alrjection sivigiag, chneadons phecisiont motding, vastiteipinastic with

Stort ng TitepEoRBESTG & koo siBgrRl Rob 0B gRE arB s REERE PTG g 1
accunul sarply topesltergresin hathi hight dscasityd Cogreshondiaglyofon ¢astimgsmplding ng

openi ng phyn sb!ﬂ‘%vé?@ﬁtt, @R Fhetal tnoid! itbelfSit iple 2RAT WD cH4tSERG @hNge dffyd ce; and
freely droppi.n e nolten resin into t metal nold. Therefore, as

! h to the ne
af or emrer@R 'ﬁ@d,g nerlten fesin Piovagie RIS Witk Bigh Wecosityscosi ty, the nolten resin
can secyoehy] be marthuramse by ieant of tisd structordebéxtn@ling hastteargsingvidevi ce for

Lo o Sy S SRR e RS PR, b ek, R e

secur el ystbps @f onelliag togethienphgreoffem twp Xinds of eovatsée pldstidi wigh gliffiereat  of
materials and shapes, kneading the mixture of waste plastic with the screw,
compressing it into a storing heating discharging device, storing it temporarily
until the necessary amount of resin for molding is accumulated, opening a
horizontal sliding shutter of the discharging opening in the bottom of thesaid
storing heating discharging device; and freely dropping the molten resin into the
metal mold. Therefore, as aforementionéd, despite its molasses-like high
viscosify, the molten resin can securely be compressed into the storing heating
discharging device for storing under the heated condition. Then, again, after
the predetermined amount of resin is accumulated, the highly-viscous molten
resin can securely be provided by simply opening a horizontal sliding shutter of
the discharging opening in the bottom of the said storing heating discharging
device and freely dropping the molten resin into the metal mold located directly
below the said storing heating discharging device.



t he di scharging opening in the bottomof the said storing heating

di scharging device and freely dropping the nolten resin into the netal
nold located directly below the said storing heatin ' ' evice. 3
29 Decenber 2006 [0018] The claim2 is a nethod of %%ﬂegggﬁégfggogecycled
articles by nelting and pouring/casting nolding of nolten waste plastic,
conprising the process of providing nore than two kinds of waste plastic
in a nmelting nmachine and nelting together, the process of casting nolten

r es: n i oe1sy ereﬁi@dlanﬁaﬁls anr?auledwdmyof mehﬁfa‘o&jrgigtrecgctléﬂ @rrmiefsy ehielfing cedl %/h
i . . W ten resin our an t he en resi In e
SOl "o s B ndBA St 1S of BdiBl ApeBritaste, Wit Bie 60ckSS o o16; | I
t hi s wayprovdirgugeretharetwa kinids of svasts plaistic in pmedliag echchréneabndhaltindgy f
| f-wei |t t t | ' ' WSKoSity o
Sl e Bhbings! RARGERSL A YR pRHER A 50  E5OALAA bl 6y
because $elf-weight, st @ragess efbfareadlyeeralingoar e@talymeld withe mgtenaresin he

mol ten rEesird nd thEAh6IesH Yesie™ 8 midha MBIkt H ﬂ%saé}nb@irfg)?ﬁdc@% @fter t her eby
t he denp becones easier, and it can nmass-produce Wwth shortened

di ng..
cool i ng Frﬁ??’“’r‘%&[&qeﬁﬁ- the nmanufacturing cycle of recycled articles.
[0020] Tbe18] ai nn3hissway,tsstausg rdeNere eedinlis @astincd prethehtéd netht gl cast

t I LG, ' for pr ti a . al nmold to cast
moi t1 g B selavdE Faq S il Serh BRI, S Ml bR PRehel g exi
of the nwhigh mons! thaartwoi kinds ob waste plastieis meltegdegetheovidlso apetasiséea wal | s i n
t [ 4 ; ' FeSai F;gg@é r 3 n forma
ﬁol :Jg\r/]velﬁe?;a/%rl %%Erjgv\yllt%mb@hmg%@ ‘gas %ﬁcﬁgf g@?héﬁweoﬁ n?r%i tl _ng r\\%%‘sr{ gFéSI astic
to a polfPiradnCesled. bispalien sesin iy e pfrcied aheratvnthecdemeldigderiomesdi ng hot
ai r di schigrechndfl itesar anBssprgtuckowithNshdiddcavchba®y the,t RRIVGRY $he [ 0021]
Because it TrOV| des St a | scqarged after nelting waste plastic to a
pol | uti dﬁ?f‘ﬁ@&t%@m?% %f?feg)@?gme%nd | eads hot air di scharged after
conbust i[6620p t HEhehelimmg) islavheating devicetfal amietalcaoidt et add waish t he
fficie - | S6 . ' evi it
voi ds. e PR TERRRAR f USVIRE I TehE R Bl A 6 BsE Fre B
i nt r oduc@stmby geliveighthyhare 1 Bealing reamthas erranse pag exitfdithednetal wal | s

surroundb@ 4meid@as isiErouh@8MbNEbped IbRaE ah@dideewhlly i Afurrliah stakd

re not rﬁactly éxposed to the

0O R0 o SRR, W, 2B WP Bl S i B

envi r onneaste ddsr disvirarged aftehendithag wagte ptastichasa poliutendeecosmexstiorof t he

et al ”Décﬂji&“gn{ and %ﬁrﬁ’éﬂiﬂﬁda QMCHQBS{ng HOQ%’?J dig&garged after combustion to
the hollow layer of the walls.
[0021] Because it provides waste gas discharged after melting waste plastic
to a pollution-free combustion equipment and leads hot air discharged after
combustion to the heating device, the metal mold can be heated with the
efficient use of waste heat discharged from the melting device, and it avoids
high production costs. Also, because it has a structure to introduce the heat
wind with a duct in the hollow layer formed in walls surrounding the heating
room and to heat indirectly the metal mold intromitted in the heating room,
operators are not directly exposed to the heat wind, and it is safe and can
prevent deterioration of working environment. Moreover, as the heating room
has entrance and exit of the metal mold and is surrounded by upper, lower and
side walls in a tunnel status, it can intromit the metal mold from the entrance
and can send it to the discharging unit of molten resin from the exit after heated.
[0022] The claim 4 is a device of manufacturing recycled articles by melting
and casting molding of waste plastic, comprising as for a heating room for
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side walls in a tunnel status, it can intromt the netal nold fromthe
entrance and can send it to the discharging unit of nolten resin fromthe
exit after heated. [0022] The claim4 is a device of j

recycled articles by melting and casting nolding of 2\/\%@?8&%%};?66@
conprising as for a heating roomfor 4 29 Decenber 2006 preheating a
netal nold, the neans of casting nolten resin in a netal nold by

sel f-wei ght and the nmeans of forcedly cooling the netal nold, the structure

OI lrunnpr@ﬂeatn?g @'rh@bél\mdlb ﬂherﬁ‘hbéhs P lcelstirig ﬁaﬂﬁeﬁr@swlnm ﬁ@t@lﬁnbl@owhap?
St ee ra alr a e | r e neans o
Sheti ng SHFERN a8, B2 .weanﬁa%mﬁﬁ(yﬁ@mﬁ eI, HEE shiGlPE” of
pl aci ng maning shtrokeya withola enetantdid sormeastersidyd placingy ted adhapel dtesl t h

casters kUSRYApSERBRITRIERRR ail ARE Sapt B, FSRRASALIHNRhET i ten

resin eca tThas the's ure
trolley msmnmaa meéalanolﬁidmseiﬁwgmehhg fugurecdfrdacing railsawherst aollent eri al s

i n paral |,gh aamétam%m 80 o’ ﬁweltaa mbld WAR d43eerReps V& 4 g@és%%) ﬁ"‘ib\/é@]ernhe

carrying chanpi sm whi ch ha heat -resi stant structure and can bear heavy

| oadi ng {%@Jhe@m@@@nag’nﬂtmmﬁnw $Stbr mati on such as roller conveyors
and chai [UOQBPVGMﬂFtﬁls Wagr Bécdsse it eisetheSstrifuiy @blr@rmm al g6y Qithigt ensity

f th | l.e h d
ehape. st/BET kL Br SB8lids B BgeRe sRePhane S Pt da derifl inds 1 or
t he nearfermingcads,i |hgamrmaxpan§|eeiyrrnatenalmetrad canoyidg Inyechaaism whicithhas because
It has tﬁ%t%%ﬁ@n't"sﬁ'ueﬂcuréﬂaﬁﬁ'dég\ﬁ rgrﬁqé@%é%%iﬂg%mdu?nn%@fg HE%%L ol d or

nmet al ers runs on a ! eesaw nove
di schar giefgrmatian sechnastrefier egnveyorhandichaitheenyyor@ehharatoreg; themargi ng uni t

of nolt efp R)‘ﬁlé}naﬁ%ﬁrﬁ‘@oﬁ?ﬁé%sn’ﬁé\lénQﬁfhebﬁ\oﬂ@H%éﬁﬂtln aﬁ?ol%yr\ﬁ?r%tmetraﬁgar dl ess
a it consi st provi d

f the h d
guf fi c?ewglfgofr@#%ra%wz@aoq? ?tﬁehrgﬁ%ﬂ%ﬁh%eﬂi %k%%qkler%ﬁl?nigeand can sm)ot hly
Caislt Be[ﬂals]e | tAlsopasffacthe esedriseopcasting mdlt@h\r,l\%stmm aafiietamh@lb tgyalc]g t
ecti i r 0 en.a e i fferen
| g hei g %/eq %glgbfztgéqa@sgslggggqﬁ%Légrg%ﬁgg %ne%ggpé rBliS gv@gé%\ﬁeﬁoqeryeaﬂgrﬂ ly.
[ 0025] métatt mgldnos mefalamatist with gesiers smsnen eitalearith seesavnoveimtintdo of wast e

pl astic, th@cur@énawmg Gnif"Bt Holt@ﬁ'r@siﬁ“%@d@ér‘idé‘ﬁeﬂ@é&rﬁth@' a&%m& |n°g ﬁr’ﬁ?t by
sel f-wei presser can be noved downward so e top of

t he ‘g]e'ﬁou%% resip ang %&@thﬂdm B2 cpnsiael Ao AesHl r&l%fﬂ'??ﬁeoﬁur f ace
t ouchi thetnght(drfdeﬂzé efthe mtélhﬁolﬂﬁtt@onmt@tw‘pr@hldeg sUfficiemilyanéitedl with

];lo\ljg; Otcﬁr g%nbrq e:_?s rﬁs #Oﬁt ’,d;g%y E%R%%lg atnﬁI can ¥moo{hlyacsés? AN P' eto
manufactures the products using the same metal mold collectively, rails are
moved up or down only when a metal mold different in height and size is used
and do not need to be seesawed frequently.

[0025] The claim 5 is a metal mold for melting and casting molding of waste
plas_tic, comprising a metal mold where melting waste plastic is cast by
self-weight, a presser die which can be moved downward so that the top of the
molten resin in a metal mold can be pushed down and also the surface touching
the molten resin in the metal mold which is Teflon-coated with fluorocarbon resin
coating.

[0026] In this way, it has a presser die to cover the top of molten resin
poured into a metal mold by self-weight, and also because the presser die can
be moved downward, the top of the molten resin in a metal mold can be pushed
down as the molten resin in the metal mold is cooled and removes bubble,
reducing the volume, and it can manufacture high-quality and robust recycled
articles with less blowhole and shrinkage. Moreover, it can push molten resin in
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poured into a netal nold by self-weight, and al so because the presser die
can be noved downward, the top of the nolten resin in a netal nol d can be
pushed down as the nolten resin in the netal nold | g ?p?06§nnves
bubbl e, reducing the volunme, and it can nanufacture quali and
robust recycled articles with | ess bl owhol e and shrlnkage Nbreover, It
can push nolten resin in 5 29 Decenber 2006 a netal nold to every corner.
Therefore, even if it is a |large-sized product and has a conplicated

shape, i4 ngétal @asd t(ﬁéﬂ@’@/"&omel[ AGréfofé, Sevenbit oy e ldrie-siiedf sreguttoasdi ng
nol t en re5| nin "f‘ ronth(ioated with fluorocarbon resin

coati ng, %3885? ﬁ%?dﬁé‘@getgcaﬁpﬁaﬁFﬁWPS Y-ubricant and can prevent a
decl i ne [002Vipr kablisb] bgcause ther swfidde tauchasnmeltencriesimt inya metak endldhés sane

2 | 28] T |
Sovsvo. oy ot bt Pl A BRI s O et BE 1R ' 2
storing Ihba@amg;arm camPreyeny aldecling trbwpwtthrﬁ@ @ resulteit CﬂésefHCIﬁetly edin a

mel ting @%Q'tﬁl@saﬁ'n@%éfa@md@ahé% bﬁﬁaﬁﬁ&hﬁé%-ﬁ%diﬁ:‘ﬁbﬁe having neans to
heat resin withip th rin art, neans to insul ate heat WhICh avoi ds

heat di si9PB&ti onlh '§' 0iSg V;!ﬁ‘-”e@idf‘%'t'aﬂ e CESINDMAFINGeA’ WaSt®  pour ed

in a netgbstid! corhprisieg fa weorgiy h‘détlﬁ@ d|§c|13ir§mgddé\l'|@§ethtefnﬁfpdrbﬁlysétQFe ng

heati ng di scharI i devi G [00 q hi,s way t}eca%se it .has a.storing

heat i ng @ TERIF TR E EENg aEimse P P EE L PertiEL HIsehargiad ISVice el ¢ g

machi ne, havwing aregmsdoihdat nedit mthlremenstotlog Ppanetredansdb dnauvate Heat thhmrge si ze
roduct s, u u e e

p 2o et WL BBk GRESRL N6 v lthosbiB BRHEGR|EE cferretit

products require a resi because the
storing med ri@ @.r@@tnhnwlﬂgbméeﬁfw@mswh@aw placed plosale 4 fheiistening t he

storing wRedtingaisciErging deidesul ate heat, it can efficiently control

| owerin erature of resin lted . in tin chi ne 0030]
wbreove?[08§%fsaﬂ'§'e tﬁts Way. hecaiise § has 8 %9%@%@@@%9 AREOnE HehE Bl ¢ en

r Iesi ndpotvenﬁﬁ)ran‘iya;tmretr@blmmledebyn aenbitingi rpathiaedit @earmovlgemrmmmln .
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molten resin poured in a metal mold by self-weight and means to compress
slap-down, it can spread molten resin to every corner of a metal mold even if it
is resin with high viscosity which more than two kinds of waste plastic is melted
together, and also it can manufacture high-quality recycled articles without
blowhole and shrinkage.

[0031] Rails, where a troliey with a metal mold or a metal mold with casters
runs, have aforementioned heat-resistant structure which two shape steel
materials are placed parallel to each other, and because they are robust in
terms of intensity, they can bear sufficiently even if the top of molten resin is
pressurized or compressed slap-down.

[0032] The claim 7 is a demolding method of melting and pouring/casting
molding products of molten waste plastic, comprising after completing primary
pressure/cooling process by giving pressure on a presser die from the top,
under the situation where a metal mold which molten resin is poured by
self-weight and the molten resin in the metal mold together go through
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pressurized or conpressed slap-down. [0032] The claim7 is a denol ding
met hod of melting and pouring/casting nolding products of nolten waste

plastic, conprising after conpleting prinmary pressur | ess hy
giving pressure on a presser die fromthe top, underzndtgg&érhp ?é(gbﬁ where a

metal nmold which nolten resin is poured by self-weight and the nolten
resin in the nmetal nold together go through 6 29 Decenber 2006 aspersion
of cooling water or pool nmceration, denolding froma netal nold and
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Fur t her nagigredbartioagmelted bsyethér ot becdnds exhdy ke ehorehtresint wish high t h
viscosity, -but the molten resin with high viscosity can produce recycled articles
because it is cast in a metal mold by self-weight. As a result, there is no need to
separate raw material, and most waste plastic can be recycled. Injection
molding can become precision molding, but it is not suitable for casting of
large-sized and high-volume products. It is also difficult to apply to molten resin
with high viscosity. Correspondingly, for casting molding by self-weight, the
metal mold itself is simple and low cost and can be also applied to molten resin
of waste plastic with high viscosity.

[0036] Furthermore, by means of the structure of extruding molten resin with
a screw in a horizontal direction in a melting machine, the method adopts the
steps of melting together more than two kinds of waste plastic with different
materials and shapes, kneading the mixture of waste plastic with the screw,
compressing it into a storing heating discharging device, storing it temporarily
until the necessary amount of resin for molding is accumulated, opening a
horizontal sliding shutter of the discharging opening in the bottom of the said
storing heating discharging device; and freely dropping the molten resin into the
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a screwin a horizontal direction in a nelting machine, the nmethod adopts
the steps of nelting together nore than two kinds of waste plastic with
different materials and shapes, kneading the m xtur qﬁ b&r (ﬁ§tic W th
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walls surrounding the heating room and to heat indirectly the metal mold
intromitted in the heating room, operators are not directly exposed to the heat
wind, and it is safe and can prevent deterioration of working environment.
Moreover, as the heating room has entrance and exit of the metal mold and is
surrounded by upper, lower and side walls in a tunnel status, it can intromit the
metal mold from the entrance and can send it to the discharging unit of molten
resin from the exit after heated.
[0039] As mentioned in the claim 4, because it has the structure of running
a trolley with a metal mold or casters by placing two shape steel materials in
parallel and forming rails, it can inexpensively materialize the carrying
mechanism which has heat-resistant structure and can bear heavy loading
without undergoing thermal deformation such as roller conveyors and chain
conveyors. Therefore, there is no problem in terms of intensity even if the
molten resin in a trolley with a metal mold or casters on shape steel rails is
shocked by knocker or the like.



[0039] As nmentioned in the claim4, because it has the structure of running
atrolley with a metal nold or casters by placing two shape steel materials
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reuse the same metal mold and is suitable for mass-production.
[0043] As mentioned in the claim 6, because it has a storing heating
discharging device to temporarily store resin melted in a melting machine, it can
provide molten resin to a metal mold even for large-size products by self-weight
successively and can manufacture large-sized products which requires a large
amount of molten resin. Also, because the storing heating discharging device
has means to heat resin within the storing part and means to insulate heat, it
can efficiently control lowering of temperature of resin melted in a melting
machine.
[0044] Moreover, because it has means to give pressure from the top of
molten resin poured in a metal mold by self-weight and means to compress
slap-down, it can spread molten resin to every corner of a metal mold even if it
is resin with high viscosity which more than two kinds of waste plastic is melted
together, and also it can manufacture high-quality recycled articles without
blowhole and shrinkage.
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suitable for mass-production.
[0048] BRIEF DESCRIPTION OF THE DRAWING
[0049] Figure 1 is a top view showing the whole aspect of the production
line of this invention. ’
[0050] Figure 2 is a front view showing the whole aspect of the production
line of this invention.
[0051] Figure 3 is a longitudinal section parallel to rails of a heating room
(B-B position).
[0052] Figure 4 is a longitudinal section perpendicular to rails of a heating
room (A-A position).
[0053] Figure 5 is a C-C section view of figure 1 showing the vicinity of a
melting machine, a storing heating discharging device and a seesaw-moving
table.
[0054] Figure 6 is a front view of the part of figure 5 viewed from the side of
the storing heating discharging device.
[0055] Figure 7 is a detail of the melting machine and a D-D section view in
the figure 5.
[0056] Figure 8 is an enlargement of the part of a trolley in the figure 5.
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[0052] Figure 4 is a longitudinal section perpendicular to rails of a
heating room (A-A position). [0053] Figure 5is a CC section view of

figure 1 showing the vicinity of a nelting machine, i i ng

di schargi ng device and a seesaw noving table. [0054] ﬁﬁ%%%@ﬂgrg@ﬁ% front

view of the part of figure 5 viewed fromthe side of the storing heating

di scharging device. [0055] Figure 7 is a detail of the nelting machi ne and
a DD section viewin the figure 5. [0056] Figure 8 is an enl argenent of

t he part[oo67p trrthﬁa/m@aué}eg.tfuum Seétion iHGhE E- E%mroﬂﬂ@@guE@QS?] Figure
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11 i s arf06%9] odefigper $péxhinvexplodad sérspediive iewestuvdngehe endfodimeet al nol d
to cast & PR ?5]%&8 t?rﬁ%g{ glgaré&mé)blanlt&ure 12 is a |l ongl tudi nal section in

the situatd on WHere n"the figure 11 is assenbl ed. [0061]
Fi gure 1806€] a Ifguresildds\a dangitudinaé sestian imthel situatiare wihegeirtee Ietal 0062]

Figure ]fﬂolosm%hé‘ﬁ?u?’é qeyvlé)gssteip@mg?rced air cooling apparatus for a netal
nmol d and roduc din 0063] Fi ure 15 is a front view of

castli
the ford@86& r ddgvind3 bsp%équﬁ'dg vigy Pfﬂé‘e ’T‘P&Uf@ hedtmue 1I2| gure 16 is a
secti on [0062] sh n@ M@b LG Qié'&/v @Mh@erbm@ataua&oélh@ a;r@traiusrfek 8-méfaP65]

DESCRI PTI Cﬁﬁ%f THE 5 E@)ﬁ | MENTS [0066] Wth regard to the
r ef er endBOILFRS & IPLOINT PTCBRNG BIAY0Png nunbering is used throughout the
vari ous [G0&9) ng Figgre 45.is(a froehtvien o€ th¢ lfdncedait coelgy apparatuscad theai | | egs

(m et afiged}? (o) exit (P1)-(P4) pipes 1 shape steel rail 2 shape steel
rail ing room
[0064] Figure 16 is a section view showing a different embodiment of the

metal mold.

[0065] DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0066] With regard to the reference numerals used, the following numbering
is used throughout the various drawing figures.
(i) entrance

(L1) rail legs

(L2) fixed rail legs

(m) metal mold

(o) exit

(P1)-(P4) pipes

1 shape steel rail

2 shape steel ralil

3 heating room

4 melting machine

4i melting room

5 storing heating discharging device

6 seesaw-moving table

6b lower frame

7 primary cooling pool

8 secondary cooling pool

9a beam

10 knocker attachment

11 removal table

12 product carrying conveyer
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4 nelting machine 4i nelting room5 storing heating discharging device 6

seesaw noving table 6b lower frane 7 primary cooling pool 8 secondary

cooling pool 9a beam 10 knocker attachnment 11 rem) Eg%lggeggoﬁéoduct

carrying conveyer 11 29 Decenber 2006 13 pressure device

pressure device 13b secondary pressure device 14 chiller deV|ce 15

melting machine stage 16 material slot 17 driving device 18 exhaust duct

19 stage 20 pollution-free conbustion equi prent 21 exhaust duct 22 duct 23

exhaust {Biptessidife aéqbéey 25 wheel s 26 hollow | ayer 27 internal

ci rcunf e{%r)\ce st eel gut er circunference steel 29 heat insulating

mat eri al PUMAEY plaaggpre §VIEGI 1 er 32 guide rail 33 rubber curtain 34 screw
13b secondary pressure device

14 chiller device

15 melting machine stage
16 material slot

17 driving device

18 exhaust duct

19 stage

20 pollution-free combustion equipment
21 exhaust duct

22 duct

23 exhaust duct

24 trolley

25 wheels

26 hollow layer

27 internal circumference steel
28 outer circumference steel
29 heat insulating material
30 steel door

31 roller

32 guide rail

33 rubber curtain

34 screw

35 slot

36 kerosene boiler

37 electrical heater

38 insulating material

39 beating propeller

40 door

41 inspection window

42 shatter steel plate

43 sliding rails

44 angular sliding rails

45 base plate

46 guide board
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35 slot 36 kerosene boiler 37 electrical heater 38 insulating materi al
39 beating propeller 40 door 41 inspection wi ndow 42 shatter steel plate

43 sliding rails 44 angular sliding rails 45 base pl | oard 12
29 Decenber 2006 47 seesaw wire 48 pulley 49 wi nch Z%Qeé%agg}egﬁo 1

housing 52 inner nold 53 outer nold 54 presser die 55 chained Iine 56
guide rail 57 winches 58 wi nches 59 supporting board [0067] The foll ow ng
expl ai ns the enbodi nent showi ng how t he manufacturing technol ogy of

recycl edqagtesdvesitey nelting and casting nolding of waste plastic of this
I nvention is,actually enbodied. Figure 1 and figure 2 are the whol e aspect
of the pt®BHIEY on 1ine of this invention, and figure 1 is a top view and
figure 249 sirchfront view. [0068] Rails, where two shape steel materials 1
and 2 ar%PhS&%q in parallel, are built fromside to side, and the heating
room3 in ar left side, the nelting nachine 4, storing heating

di schar gdhhodeinice 5 and seesawnoving table 6 in the middl e, and the
primry £oMdehond@o! 7 and secondary cooling pool 8 in the right side are
set u

" 53 outer mold
54 presser die
55 chained line
56 guide rail
57 winches
58 winches
59 supporting board
[0067] The following explains the embodiment showing how the
manufacturing technology of recycled articles by melting and casting molding of
waste plastic of this invention is actually embodied. Figure 1 and figure 2 are
the whole aspect of the production line of this invention, and figure 1 is a top
view and figure 2 is a front view.
[0068] Rails, where two shape steel materials 1 and 2 are placed in parallel,
are built from side to side, and the heating room 3 in the far left side, the melting
machine 4, storing heating discharging device 5 and seesaw-moving table 6 in
the middle, and the primary cooling pool 7 and secondary cooling pool 8 in the
right side are set up.
[0069] When the trolley carrying a metal mold is sent inside of the heating
room 3 from the left side, the metal mold is heated in the heating room 3, and
the trolley is transferred on the seesaw-moving table 6 when the metal mold is
sufficiently heated. After the resin melted by heat in the melting machine 4 is
temporarily stored in the storing heating discharging device 5, it is then poured
by self-weight into the metal mold on the trolley on the seesaw-moving table 6.
At this time, the bubbles in the molten resin are removed by driving knocker
supported by the knocker 50 supporting device 9, and pressurizing the molten
resin in the metal mold from the top or compressing slap-down.
[0070] After casting molding of the molten resin by self-weight is complete,
the trolley is transferred to the primary cooling pool 7 in the far right side, and
the metal mold filled with the molten resin is hung up by winch or the like and is
put into the primary cooling pool 7. The metal mold is demolded on the
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[ 0069] When the trolley carrying a netal nold is sent inside of the heating
room3 fromthe left side, the netal nold is heated in the heating room 3,

and the trolley is transferred on the seesaw novi ng he net al
nmold is sufficiently heated. After the resin nelted%%ﬁgg .ﬁb$P§ % mel ting
machine 4 is tenporarily stored in the storing heatlng di schargi ng device
5 it is then poured by self-weight into the metal nold on the trolley on
the seesawnoving table 6. At this time, the bubbles in the nolten resin

are rendfpefiwlyk dembvag tkbrecker aftélump% tpﬁﬁsh@d trh'@ ﬂh@o@bsrnéQ/v’iétd%P]péhﬁdltnﬁ t
romthe top

device 9 anld %SSUI’I Zi npq resin 3‘1
o omor PR Rl Pebt el Bodig prhESts e Presstirinodhe tResSaiden 1 osi &
by sel f -ofethghheiad mxﬂdﬁrtom the tdphesing dhé pyessaire danetet3 athile omtiersed iimmar y

cool i ng tﬂg%oghr{gﬂ v&eﬁ&r l?% 117, g%nﬁ%&ﬁgrﬁ@ﬂeﬁ ?‘[lagsmgl goﬁnlpﬁétgﬁ B\%t h the

nolten resinis rimry
cool i ng tp@mﬂfemngnﬁ@ gemal aﬁocastmg amrzlédodhetmonﬂamgoomgemer 82006

for mwor kinfRBRYRY itt 84 ihltraf E(%hdgt Wa?erpé'ﬁcli‘es‘éxfﬂd‘érglyt BSolFRPbINHHE 6§ and

conpl etes the primry pressure/ coolin rocess by pressurizing the presser
die of qa{aewabym HrquGFrP@'Pi\é'”Q&B”M%YQ{g % he pressure device 13 while

| mTelr s;eo[doogﬂ t heC@@Ing W@téhatéﬁfroﬂdédj td . tl’&é/&iﬂmﬁﬁ?twdhﬁg ;fcmw;:irﬁ?%@ﬁ the | eg i's
coO ete 1.n e e castiln S 0 e secondar
ComP o P oAl M ohRY ab{ieg S AR B o R AR GS oRablieel Ferent o
cool i ng which tmalcobhmg;watexns isedt outhel»ecohdapyrandling poai Bythrogigbdheejms  12.

[ 0071] @Qlﬂeﬁ?'ﬂ%rtﬁ'ih% chilfé d’é\ﬁ@éjﬁl%riﬁﬂghﬁ’ﬁé H@@P§?Rb'c%8le%° a.Z through the

pi pe P1 friom ev ce I'rcu era

conduct df072h  wWHPEsh ﬂﬂana twe dfinggy ohewaste| Baslihare poured s@@oﬂmnyelwm i ng
pool 8 tr‘hb@h‘nﬂ@ 4 Bﬁ tﬁbﬂﬂeltlzi mAEAIHE eshd ‘1’5tfﬂﬁn Qﬁé |n'1§tbnﬁ?¥lb?q61éhd Arough the

I pe P3 Mbr e ki nds of .waste stic are
Boﬁred i he ?ﬂ éﬁ ﬁ%ﬁjiﬂ } ket @H?ﬁ;é‘”aero?f i 'kFre erigeked Fesie '%P%;’% fromthe
”ﬁt eri ?I sesli-wtengmura@m@metalhaalﬁaﬁﬁ tlf}mlrcbll%@ dwthe éws@wemvbigrtablre @@ﬁbhﬁ like.
The mel t. S 0 e
trolley gﬂs %%@t @eé%a%—gm%ﬁgy?% schg\'@pgé#ewce vgphsgcgr? 54 awéidgtpg?cﬁ
heat i ng \Whike haingi heatgd\iyca ealgn Hhecsessasumaningstadleg iswinbved lbigi ang heat ed
by a hea(g@wn bﬁﬁe%@@%%?‘vmgrtﬂa\ﬁ@i? 6 is noved up and down-by the

Fesin| SOBER] ad asinedased BPTRORECARST e TAleBENEeRy ISnEIEg: M o t he
pol | uti aneftihgentenines | o sedlgWyp tndu2d 18ntd lite Sioligtiord-YreeC oombatedry _
f?gf:;e%ﬁémgﬁﬁa%@i%rg“g]e %F er %t gmgletquocgr%hset%a %t grrr?gxemuﬁqnd Itis

temperature of 800 degrees centigrade, and it is treated with exhaust gas, flue

gas and deodorization. Part of waste gas made pollution-free is disposed of in

the air by the exhaust duct 21, and part of the remaining or warm wind is

provided to the heating room through the duct 22. It is discharged in the air by

the opposite exhaust duct 23 after indirectly heating the interior of the heating

room 3. Also, rails comprising the shape steel materials 1 and 2 are supported

by fixed rail legs L 2, and the part of the rails which move up and down together

with the seesaw-moving table 6 is supported by legs of mobile rails L 1.

[0074] Referring to figure 3 and figure 4, it explains about the detail of the

heating room 3.

[0075] Figure 3 is a longitudinal section parallel to rails of a heating room

(B-B position), and figure 4 is a longitudinal section perpendicular to rails of a

heating room (A-A position).

[0076] The heating room 3 shapes a square section tunnel as shown in

figure 4, in which the shape steel materials 1 and 2 are placed in parallel,
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gas and deodori zation. Part of waste gas made pollution free is di sposed of
in the air by the exhaust duct 21, and part of the remaining or warmw nd
is provided to the heating roomthrough the duct 22. 29| [})e&%mg 55 ged in
the air by the opposite exhaust duct 23 after indirect e he
interior of the heating room3. Also, rails conprising the shape st eel
materials 1 and 2 are supported by fixed rail legs L 2, and the part of
the rails which nove up and down together with the seesaw noving table 6
S suppotbtmdqdongngegs of nobile rails L 1. [0074] Referring to figure 3 and

figure expl ai ps abou t det e 0075]

Fi gure 3[’003311 &l?ﬂl‘ﬁ%r e(tc]ﬁf %:? I@Pgt% ngqthsagq S nlé‘é?' % oom
(B-B poscharme)s aiecblémegilugwérd sbut H-tyrs Steréi,rlacltypﬁaesttelebnrw lhlmdjanub@r to
rails of SaEE Qg%hng room (A-A position). [0076] The heating room 3 shapes a
square section tunnel as shown in figure 4, in which the shape steel

mat er i al [@0T8hnd Pheatrollpy Zdets foncayay dhe enctal mpl@ rdearehise plagedeon the i ng

rails. [&04d sfeBlOf Qﬁ{d Qb qlan tﬁ'ohéﬁeebétﬁf%l Sash ?&%r%reWé‘érs 95 | $haict ural

st eel channel s, are placed upwar pe stee e steel or the

li ke canfigie 4searhashaRrs rstee[l%dm}d ?Hag ﬁ‘o‘f"h@?‘ 2% regpqcélveb(ra@vd A8 betal nold
(m and ¢ pair@@e@y furtlifeels DB REheH BEAS dodiWard fANUEHEtIRRHMOEh&VE in t he sash
roller- thkj Els 25. In the figure 4, each shape steels 1 and 2 has a
wheel 25"F rvely and can be supported by four wheels 25 when heavy
goods ar[@Oﬁfﬁhuf atheithedtiag rebowd isnsurtdundedginr a tﬁnn{awglaté'fm(cbﬁaithmg room 3

(S, STt oudatbel ) rbuRebRgo R Al GrK SRRl B sl 5o ol e exi

(o). In ot ur’'e sur by t he
upper, |ewequngded by thenennes, lom@n@nérsmeyaaih \bvbzwewease@crhwam bas d lgllow 26 | i ke

a_ ther mogybetd GikeCh 'tﬁerm"'osa beHR. @Prnv%uaedea téﬂﬁjctu}bebﬂahe fritériapt er ence

steel 27 and outer ci rméf_, nce st eel %e form ng bet ween the
ef

two. TheCiferencecstee c%utg't gEFUDIErgnee Sieelr 2 %.fa%mlﬁgers@aeg 26t eel 28
are rei nbetiveed tv»etth/occrneaateeda|r¢|mmfdnrerneetstéeu 27 sndhodtbatireurafepende f | ow  of

. h |
0 1's cabel 28 and raEpe AP HonhaC R s SeSled e e BhnA I Snape
st eel s 10f kotavind &g eotppreveatednand thesurfane ofrtherawier grqumfefencersiecls2&el 27 on
the si deisQfovbPéU bk/CH@t |H‘Qllét1nd A28t al Tee Gt cARplisiRgthE @hBRL! diEbeny f ree

conbusti on
and S re placed |nS|de of the internal circumference steel 27 on the side of the
lower wall.
[0080] The duct 22 from the pollution-free combustion equipment is

connected to the lower wall close to the exit (0) of the hollow layer 26, and the
exhaust duct 23 with a heat resistance blower is connected to the opposite side
or the ceiling wall in the side of the entrance (i) and is released in the air.
Therefore, the inside of the heat room 3 (i) is heated by filling waste gas sent
from the pollution-free combustion equipment or hot wind in the hollow layer 26,
indirectly heating the metal mold (m) on the trolley 24 inside of the heat room 3.
Waste gas after heating is released in the air through the duct 23.

[0081] In other words, hot wind with the maximum temperature of exhaust
heat, 500 degrees centigrade discharged from the exhaust duct 21 is poured
inside of the hollow layer 26 in the heating room 3 by having a heat resistance
blower in the exhaust duct 22 as shown in figure 1 and 2, and the inside of the
hollow layer 26 is constantly maintained at more than 300 degrees centigrade
with waste heat, and the inside of the heating room 3 is constantly heated at
more than 200 degrees centigrade. The metal mold (m) in the heating room 3 is
indirectly heated in such a way and is heated at more than 100 degrees
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connected to the lower wall close to the exit (o) of the hollow | ayer 26,
and the exhaust duct 23 with a heat resistance blower is connected to the

opposite side or the ceiling wall in the side of thezge[g%%%rﬂnﬁgr%%fi and is

released in the air. Therefore, the inside of the heat S
heated by filling waste gas sent fromthe pollution-free conbustion _
equi pnent or hot wind in the hollow layer 26, indirectly heating the netal

mold (m) on the trolley 24 inside of the heat room3. Wiste gas after
heati ng deéntigPd®asadabdutt Tt nhiites NBebAlsd e fiside 8Bthd BB8Hg kot Hes words,

hot wind with the | mum. t enper at ure of t _heat, 5 degr ees
Cont | or A8 ASr BROPP B SISO drbosardD B¢ Heet Mt eand iheRas B ¢ he

hol | ow | eyreser2 6f detetibeatimgathe mgrkingranyirbgmieat.i ng a heat resi stance bl ower
in the t ! | n LNSI f the
ol | ow 199871 26 FECu5R P8 I Thiplodile R0 Hoer 8RF oh B R B8P
centigr withi @ thegh dnsulating mageridl twhich eiises the entearoeati) attheobeatihg s

t ant I : I I - | d

T the. nobrt 8@t Mg o tpbotth He ARG T A2 TR 19 Eagd ORFCAInd D ca' ot
nore t ha‘Haﬁ@ﬁ%b%@?é@%Q raamp 8 aiesesniberentoanse drhy isdngdherioqrbuaften

M nut es. ofisfiag i 466 3MBY ERdiAG flohe skikatol dide F KAUMPtHeStrolldydor &4 Ehapeat ed,
operatorg_are.naot exposed. to the {%Eat Y nd atn% th%eécg I S.no. cgn?ern_ of
det eri or BEPHEIP He 0 Ak PHENG DR BRRL Ao [0fome Melley R sepaing df Vi 18 | o
at t achedheatinghmeoopper end of the steel door 30 with a heat insulating

mat eri al hth G : | f eat.L r I s hung
to suppo[rong_?ﬁ tht%gﬁﬁggfgfm%ggﬁg@ O|n(r?1 3t h%ﬁet%}ggibgggt eé_)%mj ﬁpﬁ&&']m/al | of
t he heatbuignitbeiguras, éhegdiabatie heat regigiance yulierquri@gimg3tinaungsioven af t er
openi g e ade@ke Iriin, ShFhNdoés HBtSicdRirkOa Stdtain SEIriNg drite cidénl.q ey on
t he shape st eel rallts 1 ﬁnd ﬁ,gﬁéﬂ}l ng, t he, net al rgld on the_trol ey and
sendi ng PRETAHRD ThRreTHigaNRY the Mmstal ”P%b@@]th?ﬁ@rgﬂ ley &4 igrsyffigen®at i ng
L oom 3 clegatbe whil@sﬁa/ebal Hoﬁé)!sdﬁm@r_dqm;(] in thethéaﬁnlgh@ofﬁ gumesmehtien&dli ab\a,:;1 ! ch

eat resj,stan ru r,curtain i s.,hung _down i ke a store curtain, ic
foes not iRt e MO TAEY del BuP Fod e BRalifeidoonl,dr nisShE ratbbirc. When
the net agurtain $3d1y pushing emew trollee jroputhesesirdndec(ipalterysetting thed tratey e
several 34 gl g¥SsiheAbRePHils! ﬂgtnﬁ%hﬁeﬁdd?g)frtﬁgrﬂrﬁra én@eé‘ﬁr%“ﬁg%tér ove, the

front trolley gets out fromt eating room pushi the ru curtain
33 by puU$R™Y a new trolley fromthe entrance (i) after setting the trolley

24 on tHeoshppe IsttRekiguais, fouk tMdy 24 aré metbmaioddied antheisaing oo t he
ihﬁat 'hggh%&s(chcl)l%ﬁt?%th]%ogé\}erlapmte?aq r%b %r %%d t‘\gyrartergdslh%%so&dbﬁ {h% ﬁggtcl)nrgmdat ed
room by the subsequent trolleys when the metal mold before the trolley is
sufficiently heated. Or, with a structure in which each trolley 24 is connected
with removable rings or the like, it can be also pulled out of the side of the
seesaw-moving table 6 by a winch. Also, the opening and closing structure of
the entrance and exit is not limited to the one shown in the figures.
[0085] As mentioned above, because the inside of the heating room 3 uses
waste heat from the pollution-free combustion equipment, it does not require a
special boiler or fuel. Also, because the waste heat has a temperature of
300-500 degrees centigrade, it can be sufficiently heated although the waste
heat is diverted from the exhaust duct of the combustion device 20 and used for
heating the metal mold. As mentioned above, it has a structure in which
operators are not exposed to the hot wind although the metal mold is heated up
to around 200 degrees centigrade.
[0086] The largest challenge in this method is a metal mold transferring line
in the heating room (3i) at constantly around 200 degrees centigrade. A roller or
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3 while heating several netal nolds, and they are pushed out of the heating
room by the subsequent trolleys when the netal nold before the troIIey S
sufficiently heated. O, with a structure in vvhiche % &2’16
connected wth renovable rings or the like, it can be alrso pul? out of
the side of the seesawnoving table 6 by a wnch. Al so, the opening and
closing structure of the entrance and exit is not limted to the one shown
in the figures. [0085] As nentioned above, because the inside of the

heat i ng dmﬁnn@‘ethéewu bBSpechizsd beomsdiet oh hedtoand itds veqnbwﬁénsgve .
ul pne ulre a e I OL SO ecause e
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centi graéi.fesa[/\p%@in 'l{Qgeleargest chal | enge in this method is a netal nold
transferri n?] I ne |n t he heat | nﬂqroom (3i), at constantly around 200
g
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speci al |\Ktéﬁeb;ﬁﬁémﬁ%t&fnghhwlﬁge@lkch&@dwg Hevise \Be&Nd %éé@éwlm&nné @abla 6
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rails fdhetshneewt:ﬂopdzrpenunulanmo shafe lsyeqiuaits narich2 is bsilde tbe bdinmat al nol d
h t i it [ i t
o2t 109 SRR orthE A HEind U Pt ing Batibk A5aPYsl [ N0 v

show t heand them»toyn@heam dephar@@gwﬁemené ig ptﬁced\Mm@ t,bleesmzw 34storing

heat i ng [@bggpar gfﬁbgf@f‘r\é@% §fr%ﬂﬁv%@ﬁ®ﬁi€:‘hﬁ§‘é'e@ﬁ chﬁﬁ'tﬁe @udeaéf tﬁe%m% the
figure and ure ure e screw

C section view
34 per pefﬂfcﬁ gl %‘?Ctﬁfﬂggﬁaﬁ%‘”%? éiefor}l)é,th% Sﬁﬁaﬁ‘d £ theg i ci?tt'”g 3teealbdd 1Hm i n
t1 ge el fjsmﬁm fromséttiar viehy, amd thagidersthih@enelting nhdrm"ﬁm:ofthasgheandmm ?‘t age
and, t he Q L schar Vi ) ce ore, the
screw 34for g%f)rafﬁg fh h r%jgsééoqgﬁ%@&avggﬁf%génme '%e?g@nmggglﬁet‘he si de
of the seroaithp secélam\myvm e figgiend ard thesgepodd ys bHilt inthe dwdtost of he

i nsul at i ypg rﬁ@ﬁlﬁé r@(gm?(g)l s shown in a section view), and the si de of the
nel ting machi ne t he slot 3 ure s a

| ongi t udOR&P] sec@?'@ﬁu%tfor’t gas rPé@Y'gﬁ%fﬁ%:ﬁ%wﬁ%%e Sle(%‘rsét%&iﬁrgég@gl 0$PQW%W in the
figure Switlamige Grewssr ewdaéd idowpwdrd in the bettbmt (behieCIﬁeItlhg&oﬁm iy ehe oom
gﬁ'o?m (G282 c?f’{ﬁ%“rsnte'lt%ré n RA0ME 9Redd 90 e ERAGRERS A} WAl &fn'S 23S
temperature of 300-400 degrees centigrade and the resin inside is melted by
heat with a temperature of more than 200 degrees centigrade. Then, as shown
with the arrow a2, more than two kinds of waste plastic P provided from the slot
35 after being poured in the melting room (4i) is directly melted by heat. Next,
as shown with the arrow 3, the combustion gas moves upward in the melting
room (4i), is lead to the exhaust duct 18 and is sent to the pollution-free
combustion equipment 20 as shown in the figure 1 and 2.
[0090] The resin melted with heat in the melting room (4i) is pushed'out by
the screw 34 to the storing heating discharging device 5. The side wall has the
electrical heater 37 for heating, and the surface is covered with the insulating
material 38 so that the molten resin sent into the storing heating discharging
device 5 can keep warm with a temperature of, for instance, around 200-260
degrees centigrade. Moreover, the beating propeller 39 is built in so that the
color of the molten resin can be even by mixing and is driven by the upper

motor M. Therefore, the molten resin in the storing heating discharging room (5i)
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with the arrow al, poured downward in the bottomof the nelting room (4i),
the inside of the nelting room (4i) is heated fromthe bottom by hot wi nd
with a tenperature of 300-400 degrees centigrade an ide is
nelted by heat with a tenperature of nore than 200 gg[ragcéésrﬁ@%ﬁ (;)(gﬁade

Then, as shown wth the arrow a2, nore than two ki nds of waste plastic P
provided fromthe slot 35 after being poured in the nelting room (4i) is
directly nmelted by heat. Next, as shown with the arrow 3, the conbustion

gas mve@amswlsded @véhl? ViR dut 'Rﬁlverirfgoif@ f{ethperatisrel frAistiept e tHx B@ittidle duct 18
and is segﬁ(y f @ ltaklj- CP free ustloer@gwpment 20 as shown in the
figure 1SHHFYOB IOT'HEIBF &P%pﬂﬂfe[ QY Fef in the nelting room (4i)
i s pushel@00di byThe frenspositior34f the sdrews3dis clgsmwlﬁhngecdc&nmmr\gltlmywelevi ce 5.
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Casting faN & Sehaphiidh. %Wé\%r |FEaﬁ'?@rHBBr @ﬂgiorrg?fro% |t\ﬁtfzntgfhtérbrf@(fr@ur_ll_ casting,

| owering the tenperature cts durin erio erefore,
when a noryi Wﬁrsppddﬁﬁt{'”gwtf‘ﬁ ﬁof'ﬁﬂﬂﬁaé'tnﬂr dissharging, steviego 5 d &y 8ctesWlent i gr ade
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ar ound
by melting products, which are not blended due to a temperature difference
remains as a line on the surface.
[0094] As shown in the figure 6, the seesaw-moving table 6 is placed in the
bottom of the storing heating discharging device 5 in the figure 1 and 2 and
moves up and down with the driving device 17. In other words, the
electric-powered lift table 6 to keep the distance of dropping the melting
products after discharge to the height of various metal molds constant is
provided, and the seesaw-moving table 6 is moved downward when there is a
tall metal mold and the seesaw-moving table 6 is moved upward when there is a
short metal mold.
[0095] The seesaw-moving table 6 is moved up and down by electric drive
with the driving device 17, and it is necessary to adjust the height of the both
sides of the shape steel rails 1 and 2 to the height of the seesaw-moving table 6.
In other words, it is necessary to set both sides of the shape steels 1 and 2 to

the position moved upward when the Seesaw-moving table 6 is moved upward,
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forty liters by setting the storing heating discharging device 5. As a
result, because it can reduce the tinme for casting and can cast a | arge
anount of nmelting products, it can solve the proble ' concave
groove made by nelting products, which are not bleng%db ‘Q%ngéégg
tenperature difference remains as a line on the surface. [0094] As shown
in the figure 6, the seesawnoving table 6 is placed in the bottomof the
storing heating discharging device 5 in the figure 1 and 2 and noves up
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d f I r s v | egs
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hei ght o@nd ﬁ@ws@@ééwﬁwnw@ todbe degtipg raem@ wherééhe tplley isgeet( ba n¢ranua| ly.

The rai | gitfe@nct lid hradishfade BHhthE ss;ﬂfa«pwéléwel r{aﬁm?dndTb%e%aaQ@tﬁé §Rdpdails 1
and2aref|xd he trolley wth the

on Vi n
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shape stlead ehithe metahdnglcbéﬁéu%nt% Yhepibly drarsferred ItbfollgﬁnGmZ thevhere t he

hei ght ofedda- H@@Hgnabre%)ffb% t%@fﬂﬁmb%m% ﬁﬁﬁeﬁna‘-’f‘c@@'mq ab&;gghag?hgr as
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poured into the metal mold (m).
[0100] Because the discharging opening can be selected and adjusted by
. pulling the shatter steel plate 42, the dropping position to the metal mold and
the amount of melting products being poured can be selected and adjusted by
extending the breadth of the discharging opening of melting products even
when the maximal breadth of the metal mold is set 60 cm. Also, at this time, the
discharged molten resin needs to be evenly poured in the metal mold (m)
entirely. For that, as shown in the figure 8 and 9, it has a structure where the
metal mold (m) can be moved front and back.
[0101] The figure 8 is an enlarged view of the trolley 24 in the figure 5, and
the figure 9 is a longitudinal section in the E-E position of the figure 8. Several
angular sliding rails 43 perpendicular to shape steel rails 1 and 2 are fixed in
parallel to each other on the trolley 24. Similarly, the angular sliding rails 44 are
stepped over these sliding rails 43, and the base plate 45 is placed and fixed on
the angular sliding rails 44.
[0102] Therefore, because the angular sliding rails 44 slide front and back
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seesawnoving table 6 fromthe heating room3 to the final cooling pool 7.
[0099] When it pulls open the shatter steel plate 42 with the trolley
arrived, the nolten resin in the storing heating di q%(ghﬂge (51) is
dropped, being poured into the netal nold (m. [010%% ecause

di schargi ng opening can be selected and adjusted by pulling the shatter
steel plate 42, the dropping position to the netal nold and the anount of
mel ting products being poured can be selected and adjusted by extending
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attachment 10, various shapes and sizes can be adopted, according to shapes
or sizes of products and the location being used, and if, for instance, a lot of
needles like a turned pin-holder for Japanese flora art (ikebana) or like-knife are
used, the bubbles inside can be effectively pushed out by sticking the inside of
the molten resin with a like-knife or a lot of needles. The optional position of the
molten resin in the metal mold (m) can be pressurized by moving the metal
mold (m) in the direction of right and left and front and back, as mentioned
above, under the attachment 10.
[0105] As mentioned above, as for the manufacturing line which transfers
the metal mold from the heating room 3 to the forcedly cooling pool 7, it is
important to keep the metal mold always in a high-temperature state until
casting prbcess, and a line in the high-temperature state of around 200 degrees
centigrade is required from the heating room 3 to the forcedly cooling pool 7.
[0106] Therefore, the line with a heat-resistant structure is materialized by
forming the rails 1 and 2 where shape steel materials are placed in parallel as
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Therefore, the upper and | ower position of the guide board 46 can be set by
w ndi ng up or back the winch 49. The top of the nolten resin is slanmed,

renovi ng bubbles in the nolten resin, and the nolten dto
every corner of the netal nold by dr| ving the di rectzrga?léé%(dé?e@%d&?

prescri bed height and by shaking and shocking the knocker attachnent 10 up
and down. For the attachnment 10, various shapes and sizes can be adopted,
according to shapes or sizes of products and the |ocation being used, and
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[0109] The figure 11 is a perspective view showing the embodiment of a

metal mold to cast a gardening planter, and there is a structure that the inner
mold 52 with integral structure is inserted into the housing 51, and the outer
molds (53a) (53b) in front and back are cast from above, and the outer molds
(53c) (53d) in right and left are cast.

[0110] The figure 12 is a longitudinal section of being assembled in such a
way, and the inner mold 52 is inserted in the housing 51. The outer molds (53c)
(53d) in right and left are inserted along the inner surface of the housing 51 on
the bottom (52a) of the inner mold 52.

[0111] The figure 13 is a left side view of the metal mold in the figure 11 and
12, showing that the outer molds (53a) (53b) in front and back are inserted
along the inner surface of the housing 51 on the bottom (52a) of the inner mold
52.

[0112] The presser die 54 is covered on the side of the inner mold 52 in the
inside of the outer molds (53a)-(53d). As for casting, molten resin is cast by
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speci ali zed and expensive. However, as nentioned above, the heat resistance
structure can be materialized by formng the rails 1 and 2 with the

exi sting shape steel and making a structure to run V. on t hem
and the cost can also be reduced substantially. Bec%%@%é¢ #@qéigﬁllent at
shock resistance, and the durability can be inproved, it becanme possible
to have a direct inpact on the nolten resin in the netal nold on shape
steel rails 1 and 2. [0109] The figure 11 is a perspective view show ng the
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the figure Next , e%grocess of "reop enln shatter ard 42

0114
and pred¥68$¢i % 5&ndh?eﬂﬁ?\$§ﬁb ot dg WgHaHShé’%h? cPRMEmtand MBOVeS, tine
mol t en raksinward Bdclsbe the bubbles in the molten resin are removed, and the

~ molten resin cools off and gradually reduces its size.

[0116] As for the metal mold, because more than two kinds of waste plastic
is melted at a temperature of around 200 degrees centigrade and is cast by
self-weight, it is expanded with heat, and it shrinks and the size significantly
reduces when it gets normal temperature. Therefore, products cannot be made
as planned unless the casting mold (m) is a mold which thermal shrinkage is
taken into account.

[0117] In the final process of casting, when the final pressurizing
compression is conducted by the attachment 10 and followed by forced water
cooling, because bubbles and extra melting products made during the shrinkage
by heat contraction or pressurizing especially from the top of the presser die 54
are discharged by pressure, it is effective as a special casting mold for more
than two kinds of waste plastic. Also, the metal mold has a hole to release gas
so that the bubbles in molten resin can be easily removed.

[0118] As mentioned above, molten resin of more than two kinds of waste
plastic undergoes significant heat contraction, and the width, depth and height
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Is repeated. Finally the presser die 54 is covered after nolten resin is
poured wuntil the surface of the inner nold 52 is hidden or to the position

of the chained I|ine 55, which is pressed by the att 15] Wen
the top of the nolten resin is pressurized and pushe?%rtg%gm%grzéo@ésser die

54, the presser die 54 is gradually pushed down and noves downward because
the bubbles in the nolten resin are renobved, and the nolten resin cools
of f and gradually reduces its size. [0116] As for the netal nold, because
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[0121] Explanation about a metal mold has been provided, referring to the
metal mold to cast a gardening planter shown in the figure 11 through 13, which
is common to a metal mold when other recycled articles are cast. Also, a metal
mold is not limited to a disassembly method shown in the figures and can be an
integral structure. It is also possible to cast several products at one time by
forming several metal molds in a single metal mold.
[0122] The figure 14 and 15 show the process of forced cooling for casting
products, the figure 14 is a top view and figure 15 is a front view. 7 is primary
cooling pool and 8 is secondary cooling pool, and the shape steel rails 1 and 2
are extended to the front edge of the primary cooling pool 7. In the figure 14, the
primary cooling pool 7 and secondary cooling pool 8 are connected with
coupling pipes through the chiller device 14 and circulation pipeline (P1-P4),
and cooling water is provided from the chiller device 14 through the pipes (P1)
(P2). Water heated by cooling the metal mold in the cooling pool is returned
through the pipes (P2) (P4) to the chiller device 14, which is provided to the
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product with standardi zed hei ght. The nethod of the netal nold is i med ate
formrenoval nethod, and also it can easily nmanufacture special order itens
by replacing with an outer nold as outer nold (53a), aved
with an original company nanme or mark. [0120] Al so, 9}2@?@{‘}*?2@ of the
metal nold, being poured with nolten resin, is fluorocarbon resin coating
and Teflon-coated, and it can be maintained in a favorable condition over
several. hundred tinmes of renolding w thout applying nold l[ubricant [0121]
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primary lowet side gfabé sécondary pressure device (13b) by winches 58.

[0126] In this way, a metal mold that is cooled off in the primary cooling pool
7, is pulled to the outer side of the secondary pressure device (13b) by winches
58, and pulled up by the running winches 57, and the metal mold and recycled
articles are demolded after being placed on the demolding table 11. In this way,
the only molded product, after being demolded, is hug up by the running
winches 57, is transferred onto the secondary cooling pool 8, hung down, and
the only molded product is forcedly cooled off in the cooling water again. By
cooling sufficiently, a molded product becomes complete, and is carried out by
the product-carrying conveyer.

[0127] The metal mold and the molten resin, which are carried by the trolley
24, have the temperature of about 150 deglrees centigrade, but these combined
metal mold and the molten resin are immersed into the cooling water that is less
than ten degrees centigrade in the primary cooling pool 7. At the same time, the
pressure devices (13a) (13b) such as a jack type or a hydraulic cylinder type
apply pressure continuously on the aforementioned presser die 54 from the top.
Because the molten resin in the metal mold shrinks and increases in viscosity
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[0125] When a netal nold is hung down into the cooling water in the ,
primary cooling pool 7, it is pulled down toward the |ower part of the

primary pressure device (13a) by the wi nches 58, whi e device
13 is being raised up. Next, when a subsequent net alég%%gberngég?én arly

hung down into the primary cooling pool 7 fromthe shape steel rails 1 and
2, while both pressure devices (13a) (13b) are being tenporarily raised,
the nmetal nold under the primary pressure device (13a) is transferred
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of molten resin, and next the metal mold is transferred to the cooling pool 7 and
is forcedly cooled. Or, transferred onto the seesaw-moving table 6 with each
trolley 24 connected, and casting molding of molten resin is made one by one,
and transferred to the cooling pool 7.

[0130] The figure 16 is another embodiment of the metal mold (m), wheels
25 are placed on the bottom of the metal mold (m) through the supporting board
59, and there is a structure that the metal mold (m) itself runs on the shape steel
rails 1 and 2. In this way, when the metal mold (m) has two wheels, it goes
without saying the trolley 24 is not needed. Therefore, also when the metal moid
(m) is transferred from the heating room in the figure 3 and 4 to the forced
cooling part in the figure 14 and 15, the metal mold (m) itself would run on the
shape steel rails 1 and 2 because the trolley 24 is not used.

[0131] Therefore, the metal mold shown in the figure 11-13 shall be also
fixed with such a technique as welding the wheels 25 onto the bottom. There is
no problem if there is a bottom which the wheels 25 are directly placed
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scraps with no blowhole, air hole and shrinkage made by bubbl es can be nade
whi ch surpass the breaking strength of concrete. The cooling water in the

primary cooling pool 7 and the secondary cooling pool han t he
hei ght of the netal nold. The workability would be goo zgﬁjéﬁ?erﬂﬁg'pgeré)l di ng

table 11 is a nobile type, and denol ding operation is made after it is
pulled from between the primary cooling pool 7 and secondary cooling pool
8. [0129] As for cooling and pressure tine in the primary cooling pool 7,
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angular sliding rail 43 and the upper side of the angular slider 44.
[0134] It is also possible to construct a structure such that the shape steel
rails 1 and 2 are connected together on the seesaw-moving table 6 and that
only this combined shape steel 1 and 2 moves front and back against the upper
side of the seesaw-moving table 6.
[0135] In this way, by constructing a structure in which the seesaw-moving
table 6, where molten resin drops, moves forward and backward, that is,
perpendicular to the shape steel rails 1 and 2, or the shape steel rails 1 and 2
on the seesaw-moving table 6 moves forward and backward, and the metal
mold (m) with casters on the shape steel rails 1 and 2 runs toward the shape
steel rails, similar to the figure 8 and 9, it is possible to cast molten resin in a
random location of the metal mold (m) by moving the metal mold forward and
backward as well as sideways.
[0136] In this wéy, by removing the trolley 24 and attaching casters on the
metal mold (m) itself, the structure can be simplified and man-hour operation
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met hod of which the seesawnoving table 6 noves front and back in the
direction of the arrow (a4), instead of the structure in which the netal

mold is sliding forward and backward on the trolleyézl?ﬁéé)&@é&%@%re .

exanpl e, using the figure 5 and 6 to explain, assum

which the | ower frame (6b) of the seesaw noving table 6 noves against the
installation surface in the direction of the arrow (a4). At this tine,
simlar to the cases in the figure 8 and 9, it is possible to construct a

structurgan @ectbdéilae%wmlmg éhilpﬂﬂf offéllwea‘t\’follbgﬁeétstrf@atrﬂﬂ f 2Qﬂ|rishd%| the i di

seesaw noving tabl e es for a ac rd on the angul ar_sliding

cabi net PEUNGLIQGM; 3 gaé't%?p f) tp.grp r?atpraﬁfg'@r&’e In ABet‘Ff'i‘ g t he

f or war d- Ibsgdésuaed nnesta emeid, |ﬂuemmmseffm$eem atthclaclsters {dother oty Imlddé m)bj ect)

or ball Es | i ed between the | ower side of angular sliding rail 43 and the
€

upper si of the angular slider 44. [0134] It is also possible to
constr uc[t)1a7]st r erextr ensterch of e prineary eoeéing tpeell 7, vt i sehap2omatiee

connect rt rof‘?l'i‘e Ehﬁpé e Y5ilE5 'tHSflbﬁFH ?4%nan1ds t:J"ﬁﬁ%anQ’b'f%hBWe?
5 and BaCK aga

conbi ne noves fraont he upper si de

of the dBeshAdY @99|Imﬂgwaé®1 ears e[%mreﬂnWhﬂrba\mg) ucayw@&%tsrme{d% %

struct Urcfas*tlﬁgvﬂ‘ﬂocfhet ﬁ@té&ﬂél@V\gﬁP\& Rehallt 8 afd WeiHn Wil ethe Qﬁm@ar@r ops,
end cular to the SQ{{RE st eel

noves for cl) b
ToUTS L ahing Alb A Bk Simby Soraving cBSERERALS s tng table
6 noves rathesghdn amdwdnamg\narthle pabtiof ¢uolimgtvedter ri‘DIrdtr(lmzasettheaamlmgsis on the

shape stasle bgidderiflthe shuoe SOILHs {NadhaBehaBtor B ke spiEkar 1o

the figure ast frol'ten resin
| ocat i ormethadnsprasting cemlmﬂ wajergntadhe dewemsidawmf dhe mastal frmld\@uea/veem

backwar Qh@%h‘éﬁelsté@ rail I @ URGES? uéﬂéqme u'pBeF ch%d"@How@rym"eﬁ{Bﬁ”o?%{)F{}ﬁn%r ol I ey

24 and attac Iv;g% casters on t he re can
be si rrplchq iBg Watar fat. Kisysid er%rta@.na@tal Q@'C’ZQS'DS&E%%?GVZ% cing, ghewer educed.
Al so, theetyvgunt of heat to heat the trolley 24 insi de the heating room3

b f h
ot al 380y NSRS B Paxtfied bt tind oSl osThade reflifi de 477
i tsel f. thexdiller dexice 1|4n@m<te8&ilaﬁﬁ aftes bemgwmq}e@ofﬂagag\ pool 7, which is set up
on the b‘ﬂ?@f‘es"lf fHéJEEolﬁ’lb §Hb@vé"rhﬁ@l‘ﬁ08tl§%t u@'|h§tebﬂ dfhﬁe@d%\}'\g c%llﬁ%d 15, a

means of hower cool I ng water can be structur en a product,
whi ch i s°%|7déﬂe tﬁ?’” %'%éttt RPPRESS PﬁePUH'é‘Qa‘Fp r?o@%ﬁ)zedl and high velureRl and has

thin Wa|rhétaltrh@ldpéhdm’fahgm{ﬁ@bwmIrQ@fthbeprﬂ‘ﬁQQI Byolirigrpbyl Fprafyiiry eeel i ng

vater usl ngess & ge g}l\rﬁéllfl
[0140] Casting products after demolding on the demolding table 11 is
forcedly cooled off by immersing into the cooling water in the secondary cooling
pool 8, instead of using a shower. '
[0141] As described above, because the facility of this invention has a
simple and firm structure, it is possible to run the operation and make it practical
by reducing the investment capital as much as possible. Particularly, processing
the waste scraps in an isolated island has become a serious problem, requiring
high shipping costs to carry it out outside the isolated island, and preventing the
construction of recycling society. Yet these problems can be resolved using this
invention. Furthermore, this invention, which processes various waste plastic
that is defaced or has materials attached with a foreign object into recycled
articles, is based on the origin of waste product recycling, and as a measure on
waste products in the Japanese society, the significance and technological
development of manufacturing recycled articles, using plastic that is mostly a

nuisance to the construction of recycling society, is not for enterprises, but
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rather than imersing in the pool of cooling water 7. In this case, the
cooling is done by extending the shape steel rails 1 and 2 to the position
of the shower method, spraying cooling water onto thgf ?ﬁgﬁ f the
metal nol d. between t he shape steel rails 1 and 2 using upper aci ng
shower met hod, or spraying cooling water onto the side of the netal nold
usi ng the sideway-facing shower nethod. [0138] Needl ess to say, heated

wat er used for spray cooling is returned to the chiller device 14 and
reused ahtiir dmtrrtsht@s)% tite prdteatis of tHe0ddAlonnenthia Japahi ag wdipaeitharet hod i s
set up, instead of the imary cooling pool 7, we can omt the process of
puIIing‘ﬁSa%quﬁﬁgeg”?gﬁ d hi gh volune netal nold and hangi ng down into
the prirf@fl42coolAlsg, p@possiblel tocvpergtet heegipnakeszs plantbe asiagi:dri fvhede [ 0140]
Casting fd q§qu | di nef edly
cool ed OB% {)&%m 'tsn% rat Sﬂq:ghégonao Jé‘?néiﬂl?i‘?xe %'Iﬁﬁbéa% JO% ary 2\{9& i ng
pool 8, reﬁytn@stcﬁarosowgtl"@ HAtakals tq erhs_t]anm@rai@@tére Buoprasmng MestRise t he

Faci I'i tyn198tid Mraisi BNGRS | en rﬁmﬁctuﬁé rre&ﬁ:l@@darhuw ﬁﬁmeetalﬂé@ aftér iti§e POSSi bl e
to run the operatlon an ractlca redu t he i1 nvest nent

capi t al YHSONIEINGQf %s‘é’?%tﬁecoei'le&w’?c'ﬂ?ﬁ'f‘gﬁ ed?%@é@%)’ '@9 %W%’a‘%ﬂsé €raps in
an i sol ahedribas @adsimashebﬁamm Thesiiplo effeoir sfithsninvérstipn isitrignedals. shi ppi ng

construdPTB % hafiver fiseliSe afse GayRbRaulitsR Jim B WBRR BRI S oa usi ng
this i mehﬂehcby castinghthemonxdure bf gariousesttoof walste: plastiocewsbmedawithus wast e

pl astic vatr{ES"L’% éogcr)%?éﬁzgs iR, Eg%eg%éﬁbm tﬁea\‘}ﬁlé}?&egr&ﬂ&c‘& UM §la98 QDI ect

into recyc e origin of waste product recycling,
and as dInigwe ppkesh cr%t@gea beady&f $he aradust 9&&@#&@ Q@@ﬂé{éﬂgnt he
significance and technol ogi cal devel opnent of manufacturing recycled
articles, using plastic that is nostly a nuisance to the construction of
recycling society, is not for enterprises, but 27 29 Decenber 2006 rather
contributes to the protection of the environnment in Japan, as well as the
creation of a new industry. [0142] Also, it is possible to operate a
regional -size plant in a region where the recycling operation using the

af orenentioned facility can be done, not requiring to carry out the
materials to a distant prefecture for processing waste plastic. This
allows to manufacture recycled articles imediately after the outsourcing
of the waste collection, nmaking the pure recycling society possible in
various parts of the nation. The ripple effect of this invention is

t renendous.
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[0143] Moreover, because these recycled articles fromthe waste plastic are
nol ded by casting the m xture of various sorts of waste plastic, conbined

with various colors and stains, by self-weight, the fd Biaé%ﬂg Pé@ﬁlélcts
woul d have a unique pattern, creating a beauty of the pro UeP 58%%el | as a

good design. 28 29 Decenber 2006 CLAIMS What is claimed is: 1. A nmethod of
manuf acturing recycled articles by nelting and pouring/casting nolten
waste plastic in a nmetal nold, conprising the steps of: using the
structure of extruding nolten resi gLWIMB a screw in a horizontal direction

in a rns\I:uI ng. ma}c.hi ng. and conpressing in a storing heating discharging

devi ce ! ~two. kinds of waste plastic with different materi al
and shape is TmrelA edethodetdiemamufactasng i recgcledt artictes dbhy nseiig wendgjht ;
after ﬁn’@@éﬂ}a : ' ' -l LG - ' machi ne,
kneadi %‘ﬁl{e $s¥hﬁ@pd§ %Iggfhls vggé&e‘t’}ﬂé%t elﬂs%ﬁ]tg\lgveﬁé"r@dgg%ﬁgggré%ge :gfé |§.n&g storing
heating di schasiiighthedsticieretof exéugding meliporasiniwith afsceaw frha hosizestsdr y
anount i hin f { it i b [F gl iding
chut ter e Rn T EahelTRYThacAS oRe KUMELEHg 17 B0 PRality LEERERINg 1t ng

di schar ervg%@(he@emoa%gh%? QWP diings Phavasis iéasticewith different matedal avd d by

nalt ur al |$hagj’edﬁl®hé193d t/%geﬂnemahhflﬁhlsg_fn mmfémlb%mbyﬂgelf-?/ésgﬁlt,edt articles by
melting an peurinal/casti ng, 0 en.wast e ic, C rising
the process ofa%ﬁr f%l%ﬁﬁn %’Pgﬂﬂﬁ’léngi \)%asri?n%’és%q 'M?Ee‘%lsbaysﬁ @@ﬁﬁ% a

mel t i ng machinae kaeadingethei wastehglastio géthhtre sciesv pndcemspraEssguitiinga ol t en
resin by, i fol ; t . the process of forcedly
cool i ng Sttﬁgﬂ]%}é?{e"g&?g’?ﬁ%@'”ﬁ?ﬁ\ggéﬁfee{?ﬁr}%}nﬂ%@ythe metal nmold with nolten
resin poured aii@rtirnpeessassagpountehiasin fog agldivg is secevvlated gnanirgs. 3. A

heat i ng gle\grigeniaPslidingesRUtteb the di®Harging §FiinyaRt BiePbafibmCof tR&NPri si ng
a device for to cast nelting resin by self-weight,

Ere{j}eatl ng a.nmetal nold
where a F03p9 AgatinHisnHaraing deyice 8ty exit of the metal mold and is al so
sur r oundgsdvidingipeanoltéovesin anthesndtal wadld dyinatwratlpydregdpingl state, which is a

dual structure, so that each wall can forma hollow | ayer, providing waste
gas discharged after nelting waste plastic to a pollution-free conbustion
equi prent  and-cénrieethiodg oh manufactuiingigreeyeledi rarigles hhy gerelting eand o
CO”bU|St' r{r@/c}a@ﬁngo%ﬂiﬁhg |cﬁY#1'b(ljt@ﬁ Jv?_@te""ﬁ'a'sﬁe, tomPridRy 8% Pros@ubact uring
n
recycte prg(/idlmcg %soreythg?\ %\Allon?(in% o?%\'/saslte gplastic into a melting machine and
melting them together, the process of pouring molten resin by self-weight in a
preheated metal mold, the process of forcedly cooling the molten resin in the
metal mold and the metal mold with molten resin poured and the process of

demolding after the cooling process.

3. A heating device for a metal mold to melt and cast waste plastic,
comprising a device for preheating a metal mold to cast melting resin by
self-weight, where a heating room has entrance and exit of the metal mold and
is also surrounded by upper, lower and side walls in a tunneling state, which is a
dual structure, so that each wall can form a hollow layer, providing waste gas
discharged after melting waste plastic to a pollution-free combustion equipment
and connecting a duct leading hot air discharged after combustion to the hollow
layer of the walls.

4. A device of manufacturing recycled articles by melting and casting
molding of waste plastic, comprising as for a heating room for preheating a
metal mold, the means of casting molten resin in a metal mold by self-weight
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nol di ng of waste plastic, conprising as for a heating roomfor preheating a
netal nold, the neans of casting nolten resin in a netal nold by

sel f-weight 29 29 Decenber 2006 and the neans of f } t he
metal nold, the structure of running a trolley V\Ath%gclﬁrg%%msgr@#%ﬁj%

casters by placing two shape steel materials in parallel and form ng
rails, and as for the neans of casting nolten resin in a netal nold by
sel f-weight, the structure of placing rails where a trolley with a netal
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melting machine, the storing heating discharging device having means to heat

resin within the storing part, means to insulate heat which avoids heat

dissipation, means to pressurize on the top of molten resin poured in a metal

mold by self-weight which is placed closely to the storing heating discharging

device.

7. A demolding method of melting and pouring/casting molding molten
products of waste plastic, comprising the step of demolding of the metal mold
after primary. pressure/ cooling process complete by pressurizing on the presser
mold of the metal mold from the top with the metal mold poured with molten
resin by self-weight and the molten resin in the metal mold, both immersed in
water spray of cooling water or pool, thereafter putting the demolded casting
products only again in the cooling water and cooling it off.
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