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

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

| NVENTI ON [ 0002] r ion relates to a technol aTolTi g nol di ng
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Packagi ng _ aw was | so~T'n apan, recycling has
been pr dedeeingtmanyfactusng pdanis aadiaaghtfacititydef aced waste pl astic cannot be

recycl eqopp3t he PAEREROIND/@F INVEMFIGNT prolonging life of final waste
di sposal abéﬁs for industrial stes gr tsgeneral \/\/<aste§,f wi,ith this
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[ 0008] Br9ag, 2 - 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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requires | abor cost. [0009] In this way, because the ' ecycling
technol ogy for waste plastic is limted to single kﬂ%@ﬁ%ﬁgbggﬁgéo§he

separation work is essential, and defaced itens, printed matter and
material attached with a foreign object are separated as the ones which
cannot be recycled, and thereby nost waste are backfilled. [0010] However,
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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 structurq 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 nore than two kinds of waste plastic is nelte machi ne,
kneading the 2 18 Decenber 2006 waste plastic Wthque%crﬁ@%\'}%
conpressing it in a storing heating discharging device to retain
tenporarily, after the necessary anount of resin for nolding is
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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 moiten resin into the

metal mold. Therefore, as aforementioned, despite its molasses-like high

viscosity, 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 heati ng evi ce.
18 Decenber 2006 [0018] The claim2 is a nethod of ‘?‘g‘%ﬁ%&%@ecycl ed

articles by nelting and pouring/casting nolding of nDIten waste plastic,
conprising the process of providing nore than two kinds of waste plastic
in a nelting machine and melting together, the process of casting nolten
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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 0f18”@8&€rﬁ?é|“ﬁd)6@
recycled articles by melting and casting nolding of waste plastic
conprising as for a heating roomfor 4 18 Decenber 2006 preheating a
netal nold, the neans of casting nolten resin in a netal nold by
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plastic, théodiﬁéhérgﬁ'@ @mfraf ﬁiolt@ﬁ'r@swﬂﬂﬁ@d@éﬁdenﬂe%%heth@ <ﬁ§éhérrgin§; Gagt by
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cover th en resi’n
manu actures 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
plastic, 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 isgg§ %b@§noves
bubbl e, reducing the volume, and it can manufacture hig qua and
robust recycled articles with | ess blowhole and shrinkage. Nbreover, it
can push nolten resin in 5 18 Decenber 2006 a netal nold to every corner.
Therefore, even if it is a |large-sized product and has a conplicated

shape, i4 neatal m@ai tcsmtyhi@rner[ QGrdford, svenlier asiselat e sizat fire@uétoatedii ng
nol t en re5|n in fl ons cI:oated with fluorocarbon resin

coati ng, €i‘sta(‘f8g\kf’ ﬁ%thr?Q(?Bet @CQB;?F;?F%FBPW“M ubricant and can prevent a
decl i ne [002Wpr kablsbj bycauke ther agtdde, touthingnmeftén aesintihya metabmdldés sane

| t T
ggf/?cemté*loﬂnc‘ébdtéd ﬁf& ﬁ@(l)r%céﬂfon”re%% 359%{ (aBes[rﬁWr?e] d H)e %&I At ?]dg' Z a
storing Ihba@amgerm S areNany ajée@m@ lDdNt)l@!‘ﬁ’ptﬂharASl 9 resal et Cﬂesﬁfﬁclﬂéﬂl)t ed in a

Eg;t' Pgsﬂ&‘é@'tﬁ@saﬁw@%étta@ﬁidWahé?é SiNtatil RrRagH-pbdIRYbRE  having means to

t t | at heat whj ch d
heat di sﬂ@pﬁﬁ ﬂ‘%ﬁ%@ 3‘333 %}r!ﬁeeggenﬁ tlwoqr}lqg?:ggt%\g?mqe{gqnge# ?9‘@§F9navo:ooared
ihn ? rTEt%Ibsthﬁ| c‘brhyr@ggfa \sﬁirﬂ@ hehtind dl@h@k@lﬁg(ﬂ@h@éQb)'tehtpdré\(ﬂysétcfe}[ ng

eating di schar ev as,a.storin
neat i ng ‘GELLRAR G e heling MeERhgo dae 15 hedtPbe PikChatana SV el { Png
machi ne, having aregmsduingdat nedin aithirethierstoting partetn@ianetd ihseNata Heat whichge- si ze
product s, \%dé%'efat Wé%twﬁﬁﬁ&éﬁé Y& l%\{@@)ﬁjess?ﬁ? SRAHE %h“é P—lo"l’t%ﬂere%'irFe

products Ich require resi because the
stori ng prEedng @l@@ﬁhf@'%@%é@'f weighiswhish is nl@cm@ioseheéo theustoring t he

storing mwaytingad) glcﬁg??,rr\ § deRjdensul ate heat, it can efficiently control
ted in a nmelti machi ne, [ 0030]

| owerin enperafure of resin | n

vor covestodeal o oE Pis iy hecaise i Fasys Surit nating GacaEng Fextcd ol ¢ en

r Iesi ndpotvenﬂxbramyastqsret@bmrmbﬂe@yn aahéking ingddhime dt naﬂmo¢|?e mcnwnemm .

S| ap-do , a en I. n e r orn ne even
> 2P0 o ube R TR iR AR08 i Bt 5 S E R SlpBrde G gL (e

pl asti c ¢an manusactute pegersize afpgiugisswhich teavirgad Jatgst ameunt @h-ngeltan ty
recycl edredfd. Wé@%é’&ah@@‘{ge s'%rﬁ@‘ﬁéﬁw@”@'iséﬁﬁrbﬂ@@@wcé Q\%@%egﬁé |t(§ heﬁ’f‘er e a

trolle ol d rs _runs,
af or engrfﬁsgh\éfgh'ﬁéé? %t%rm%P%fﬁ@thm%@%toe'nﬁmaé% p?ﬁb '%‘F?db@ﬁ'gteé‘gb’ COHHPlar ials
are pl acledepagalf terhpéatwedf rosiheneltethia heetrgemabeiiear e robust in terns of

| ntensi tiosh'eY R ER betduskCit HAL' MeSHE 0! Jivd el QRe FroMPhtefy 681 N 1 S
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 trolley 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

6
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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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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.
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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 begd i ng

di scharging device and a seesaw noving table. [0054]1%Fl|§%{3érdéagrls a 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[0067h trmgm@yg Isna Idr@ltﬁdtmll eeé’tlon ihGha &- Eqm’thﬁfof?tﬂ@@ ukdB57] Figure

9 I di 8. 0058
Fi Igzrzl 1@B§§f . I'ﬂ@l’l q e p 8%‘&%4"1 SPPE; Osﬁé}frngf %19??( u(rae [OOSE)] Fi Egur e
11 i s an08&P) odddgyrer thécan expldded pdrspectivet Viewestmwdngdhe endfodimeet al nol d

to cast eq.ﬁ)@é) re 12 is a longitudinal section in
t he si tuﬁ?or?@ﬁé@a td?'caé‘t%pao[ hlanlg\&?he figure 11 is assenbled. [0061]

Fi gure 180PQ] a |Fdgyresiidds \a nadtdingt seetien imdhe| sitHatiere whegetee 1petal 0062]
Fi Iggre 1,4,0|Os,nqhéq ur‘é:cﬁ/\&s(){sstehﬂ)lé?’;(:ed ai Bogool |an appar at us f](c)r at met al f
nol d an of cas in [ ront view o
the for g@g ﬁ g%%‘i’ren? 5’@% gV|er\{v8f1t@[e ef'[%fgﬂiff gure 16 is a
section [0062] shdvigme w4 & 4 tey eietv @mrhedom[ﬂtamt?@lh@ %mratusgbl' g. m{re]@®65]
DESCRI PT H FER NTS [0066] Wth regard to the

refer enc@%%drglpfoﬁggglﬁ %B%%Wg nunbering is used throughout the

vari ous [Gﬂéﬁ] ng Figgrer 8 .is (@ Jroshwviean ok the¢ Ifdrcededit coeliyy apparatiscénithai | | egs

(rr) rret (o) exit (P1)-(P4) pipes 1 shape steel rail 2 shape steel
rail eatl ng 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 rail

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

11



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 attachment 11 renov. oduct
carrying conveyer 11 18 Decenber 2006 13 pressure de@% Qéégﬂgge%rgp%ry
pressure device 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 conbustion equi prent 21 exhaust duct 22 duct 23
exhaust tBiptessdre deatéey 25 wheels 26 hol low | ayer 27 internal
ci rcunf e{%r)\ce steel 28 gut.er circunference steel 29 heat insulating
mat eri al PUMER{ PIESSH™ S8VIFQI 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 w ndow 42 shatter steel plate
43 sliding rails 44 angular sliding rails 45 base pl1%5|§e Egoard 12
18 Decenber 2006 47 seesaw wire 48 pulley 49 w nch noc

housing 52 inner nold 53 outer nold 54 presser die 55 chalned line 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 ed47aséésdv\ew|r§y mel ting and casting nolding of waste plastic of this
I nventio actually enbodied. Figure 1 and figure 2 are the whol e aspect
of the p oaltjﬂ:etlon line of this invention, and figure 1 is a top view and
figure %erm:hfront view. [0068] Rails, where two shape steel materials 1
and 2 arg %g in parallel, are built fromside to side, and the heating
room 3 |n the | eft side, the nelting machine 4, storing heating

di schar951n@0ldfeWCe 5 and seesawnoving table 6 in the m ddl e, and the
primary ophePghaipol 7 and secondary cooling pool 8 in the right side are

set up.
P 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 seesam#nDV|ng1 %ﬁé bgpgq% he net al
mold is sufficiently heated. After the resin nelted In e nmelting
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
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treated
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 renaining or warm w nd
is provided to the heating roomthrough the duct 22,4 ¢ %?‘% ged in
the air by the opposite exhaust duct 23 after |nd|rect ealing

interior of the heating room3. Also, rails conprising the shape steel
materials 1 and 2 are supported by fixed rail legs L 2, and the part of
the rails which nove up and down together wth the seesawnoving table 6
S supquhﬁmgbﬁnéegs of nobile rails L 1. [0074] Referring to figure 3 and
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combusti on
and 5 re placed |n3|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 th % (% and is
released in the air. Therefore, the inside of the hggﬁﬁ‘%%ﬁ?% o

heated by filling waste gas sent fromthe pollution-free conbustlon

equi pnent or hot wind in the hollow layer 26, indirectly heating the netal
nold (m on the trolley 24 inside of the heat room 3. Waste gas after
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front trolley gets out fromthe heating room3, pushing the rubber curtain

33 by pU8R™g a new trolley fromthe entrance (i) after setting the trolley
24 on t He084lape Inteefigumis| fout trlldy® 24 raré meocdmafodated antheaveeringirbonf t he

heating 3 [,pAM r?’eat{ng?@eﬂerélnmte'qu bR’ SRd th8Y ark "RlshE¥Sodtdorhe RESMYT™dat ed

In the heatl
room by the subsequent trolleys when the metal moid 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 trolley is

sufficiently heated. O, with a structure in which e S
connected wth renovable rings or the like, it can g@%’%@%‘%ﬁf{?é@"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
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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 w nd
with a tenperature of 300-400 degrees centigrade andgt ide is
nelted by heat with a tenperature of nore than 200 g‘?%%ésrﬂgéﬁg¢%§ad

Then, as shown wth the arrow a2, nore than two ki nds of waste plastic P
provi ded fromthe slot 35 after bei ng poured in the nelting room(4i) is
directly nmelted by heat. Next, as shown with the arrow 3, the conbustion
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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 nmade by nelting products, which are not blenggg ag%pepgégg
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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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 dis ' (51) is
dropped, being poured into the netal nold (m. [Olooﬁrtgég%rﬁggf't@ﬁ%%

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 ti ng products being poured can be sel ected and adjusted by extending
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I n the upper’beam
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 process, 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
wi nding up or back the winch 49. The top of the nolten resin is slamred,
renovi ng bubbles in the nolten resin, and the nolten 4 ' dto
every corner of the netal nold by dr|V|ng t he dlrectzi%g&ﬁhﬁeﬁgm@? a
prescri bed height and by shaking and shocking the knocker attachnment 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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[lore abe (hiERARED pBbuhd KEaink [ nRithe i inblie R BB IS 88 02,
| i ke-kniif dﬂasra struoturefof regtjdstag. thEhbeight ioorgradieat iof itoe befth tdides obithen resin
in the ngt Fpraﬂl ) Sﬁ&‘gb%s%Sﬁ §§%Wg$ﬁgcr¥]d§ﬁeﬁbﬁ he ggﬂgﬂt (m in

t he di rectlon 0 ["'eft an ront as nention above,
under tr@‘saetsawrm@nmgi@ble[eolo5] As nentioned above, as for the

manuf act[g g |'M§0V\5§ ﬁ*én‘hbﬁ@éfa%ﬁe thB&/afBbR! raimé (LrﬂrBaTnh% Bgéfdie® room 3
to the forced, Iﬁ"FO ln pool the netal nold

al ways i'Ragu@ t”GPQ t@t%ﬁgﬁﬁi‘?lhe"\ﬁ‘éﬁ? té\% Sﬁﬁéé‘ﬂﬁov'ﬁﬂda%'elﬁ ne in
t he hi ghfot emwsahalf a d;ayatfme)f:aarr@m‘m@téwﬁoldegmeehan@u fayraadeasthalfegiui r ed

fromthe i N dly cooling pool 7. [0106] Therefore,
the |ine W a - ture is materialized by formng the

93 oh e sLERRA L Bl el
rails 1 [@A68R wher €éhehbfggest eptobiementd amatearializel dbed nawqmarsawlr‘gl fas 20 18
Decenber t 0 s gmold, to
run. Al SogﬂgﬁctLerHg f]etcfy%ed tQﬁlgFers bg%m&fhd %\Qh%}]ﬁ a?@(ﬁjige%%éé}?l xed because
t here ar@%rﬁélﬂm Mgagdre, and as mafiongd ghayes beesawse g infidegf the hei ght
or gradlrﬂ@fal%olbhﬁeélm@rédrﬁ% @Wa?@% 4 ger’%‘tlﬂﬁl of édeﬁ1d12@@CHe@reé§

e

ment i oned t he ag r? (&{? ? V|n tabl e 6.
ToT0) " rerotad. i Reh o Sle Conevohas dRsets to ranskE toe etal
oper at eccanmmitu@slsy . thehaeet,i 8 clmaineeshvieyoc hangtairldess-sieieghandf bcbtheare

ot changEEPa g Sparbuet HoRaR, 2€ rlertohBY Ao Trd Bk Abitahg ™ © 1

manual | ystryqargggamie megg@@tzegrbwf@rmmg et Eﬁ*'ﬁa] @;"éj 2hwitholier exiglinghg f or

manuf aCtéHdd&stb@Fé{ﬁcﬂ ek idngd bcétﬁﬁzt@‘,é thhQHertRﬂlbg 24 bh tBefi, @Rd!tRERRsAt Ure i s
a heat res hgpgb ce measur r{ga”as ment i oned a

que ause the inside of
the net@" % EeqYEy $ %1 REGRUSE It 4 teéﬁf)lg?r’at r&ristIEe200
degr ees amxettie dqueatdity aabdar inmgroeéd at betémme possibdy do haseraadmscttimnacansf er

L. et 3 R flon6A AR 4T R P oSt snapeckigbitaho T urs. 1

st ai nl esS
[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 tfgepLEohbey28ds on them
and the cost can also be reduced substantially. Because It I's excellent 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
enbodi mesdif-atight bettedn thal obtbontcﬂ@s %egé(sﬂeﬁan@trm ameermoldlﬁiz Whlemel s a

h d
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f rom abowegr amadd 6Beatdbeeaﬂdnbl the pqﬁkm) of Bedghained ||lght55alndhbéfgurar1é’ cast .
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way, I nner 2 1s Inserted 1n the housin outer nol ds
(53c) (&88%ed:n right and left are inserted al ong the i nner surface of the
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that t neMgkt BroSriAsTessaPoREhR? if e fitiee AnCbacAh MONRRLEsTdd AR ong t he
i nner suby aeléwedightietivess itig obiferanolib€5ba)-(53u) fﬁﬂ&hedﬁnéhﬁoldﬁﬂzram@gg 52.
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by sel f -isgepgbatedet Wirellytthe pressar dmISdss(me)ed &fter) maitdn trbsiniispeured! d 52,

and 2t i Snd GIRBPLS ik BB} Frld 5238 hiderpi b 8! Aol BB GBS, 1@
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(a5) . Th'é"en?ﬁ tVé'HChl’seéreﬁSPQ bﬁd@%éﬁa?'ﬁnévb?*‘?/ corner in the netal nold and i s

tanped downsy emonhee thé ¢ be thenrolteh ﬁ‘éﬁiﬁtls ﬁé@wt@d tandt;bw@dtmmw 10 in
the figurel Q. h Jséh] tINext tshe rocess of reppen e shgt er board 42
and pres¥&ePSi AF Ahd"FeRESSSRY Cﬁ%b%ﬁég adh ﬁ‘ﬁé’%ﬂggc PRt D TBO¥FS ti ne
nol t en rasvmwars aédaulse 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 pushea%hﬁﬁﬁgmﬁgrz%&;sser 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) ’18‘@58&1#}& aved
with an original conmpany nane or mark. [0120] Al so, the sSurtace 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 without applying nold l[ubricant [0121]
Expl anat¢awiinglpoot aflemisding cooled dggsnbeen provided, referring to the netal

mold to a gardenin | a r rn.the fiqure 11.through 13, which
s Comdd12d & F% SRONE BB, TN dullid B 56 P e idlsCiiindsy o
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product syp tvhlﬁh_ ftheQWo%lké%f'dﬂwg‘y\Fir‘?cﬂleéé'OﬁWaé’fw é;rglgl!r'%ﬁsféﬁgdlj Sorgo‘:jﬂhgﬂgrir;ﬁﬁ?”-e Zt Iez |
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o1 Y caang pobl Y anisematd) i RihiviBagten BAG f5r SURRGEL oM poo
7. In thedlingwateddnd tbeledpri mary cool ing pool 7 and secondary cooling pool
8 are ¢ ed with. couplir i .t hrough the chiller device 14 and
ci roul atDarthi pal o Bty Babib BRBET i M utigBnfid ondln BE 6 st ne
chi | | er aféemiore thah two setgloftrhetapinodds giFL)tanéeasgly, and byvo pressect dgvicesml i ng t he
net al | | Ol d e ald (P4) to
the ch 1] 210 bubHanEablalingoind the EBNF hiater R 931 L° AR hele Bl
cool i ng \WeEheapBde Pulliupghe sestatimatshindhe poimery ceolisaeaA! Tn the figure 15,
the gui do1pgj | S@Heh BhmetAl oM is st eBdRdintd e EdWinghadBrsinete rails 1
and 2 and.the grlmirg/ (ﬂo_/ol 7 to the secondary, cooli ngﬁgo ! 8, .and there
are w ndHEBas7CQRHINgHPeqln’ glitiedlled denad tayyqrdsihe lowgs PartoRlethe: REMABt al nol d
t ransf erpredsune ddvices(1dz¢ bytteelwinahés58, white the préssage dayica1Bhistbeindiooks of
the wi nc a r rd: | § ol, 7, and
the met deeh P 1 et e SRRt B moR By niRGdsWh B Inel s
and cool REMapoITANITRRO! o IRl {hecetpnangtepbbails71 iandnawhiibpircp@ssite | ong in
order tojeieds (Pdd) (nrwa dreapeihyOterfioralll ], thel fhetdti Mbldt angevsley, and
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[0126] In this wéy, 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 degrees 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, V‘hi1|8eDfe@§mBére§@ e device
13 is being raised up. Next, when a subsequent netal Is simlarly
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 netal nold under the primary pressure device (13a) is transferred
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t enperature honbgeneous process
of molten resm and next the metal moId |s 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 mold
(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 poolqg e g han the
hei ght of the netal nold. The workability would be goo ?é?e ﬁ germl di ng

table 11 is a nobile type, and denol ding operation is nmade 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,
t he rretc&irre’spbdding tontherpositicrndf thet skapss steeechilsnt antl®; e esashowmyimg tabl e
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itself runs
angular slldlng 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 way, 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 trolley 43p.fiHB3) 266y
exanple, using the figure 5 and 6 to explain, assum ng t%e structure in

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

struct urgan gecredultetl. Ayl the ahicdat of heaMtbcheatsthaptoli@d 2dninsite the

seesaw npvi.ng table,6 | i des for d and backward on the angul ar_ sliding
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or ball jslied between the | ower side of angular sliding rail 43 and the
upper side of the angular slider 44. [0134] It is also possible to
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[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 nethod, spraying cooling water onto tW%IBQﬁﬁﬁ f the
metal nold between the shape steel rails 1 and 2 using t upper aci ng
shower method, 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 afatisar dmitmfguteﬁod) alde prdteation :tb_f tfﬁ@éﬁﬁ}edrf;erﬁthﬁ Japahi ag Mﬁaelthéret hod :c S
set up, : rjmary cooling poo , Wwe can omt the process o
pul I'i ng ﬁ§3Q5?§F§é¥%Y§8§S d high volune netal nold and hangi ng down into
t he prin@ig2Eool Alsg, pa®poFsibel locopergte Baegipneksize planttie asiegimi fvhece [ 0140]
Casti ng o] f s i b of edly
cool ed otp% E&%E’n@ dﬁa I nt os t gh%’g%fﬁhé?ngﬁme@ %b”hg éa% JO% ary @E))gl i ng
pool 8, |eﬁ§tré@dt00¢arasphtgt@ Rig¢Ritals tg @1d1§qanA§rQ§e@t@re B@oprasewng MestRise t he

faci | itypiatid. NTRis! BUERS | N n'ib"’fﬁjféctuﬁé %b?clé@darftlbfeg‘ ﬁﬁﬁm@@Fa‘t'él? aftdr itt§e POSSi bl e
to run the 0 eratl n and mak rac reducj ng t i nvest nent

capi tal %‘étSWGWgag H‘l?s‘é’?ﬁtleeco p&F'?ﬁcﬁ\a ngthepcP%eé%Y‘H@g ?Q%Etmé raps in
an i sol ah%no&b@ﬁdshﬁSh@ﬂam Thesepple wsfept ofthBninvestipn isitfgnerddfs. shi ppi ng

const rudPi i o MRl itelieabese SRoRletattisR b i WARR BBt ea usi ng
this i nweldedoby CE&tmmmermnxiuret bf samcuwsaaontsmf waiste plgstiocewskinedarittous wast e

pl astic ér[&ﬁ% &&a?%f%ﬁg;%‘?alﬂé Egsse(rj‘ﬂfv&ubhﬁ'tﬁeaﬁﬁ@%begr&&}c& Nul Ragl LI ect

into recyc e origin o product recycling,
and as aU'Hﬁ‘a% pAlerh creatinges peadtyafdhe aradust é‘é[’:l‘éﬂ”e%?ea geed @ﬁ?'gnt 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 18 Decenber 2006 rat her
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 mxture of various sorts of waste plastic, conbined
with various colors and stains, by self-weight, the {dfk BePs@shict s

woul d have a unique pattern, creating a beauty of the product as well as a
good design. 28 18 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 netal nold, conprising the steps of: wusing the
structure of extruding nolten resi CLIMS a screw in a horizontal direction

in a rrelgktlgg @él?: %g and conpressing in a storing heating discharging

devi ce ~two kinds of waste plastic with different materi al

and shape is helA edetrogetdiemamdadtadng i recyclest artiches dbypy nedtirfg vaidyht ;

after I : ifg machine,
@&%Hq?ﬂgaémﬂ@ r{ﬁblf@?m@&e‘”@é&ﬁc " @ﬁ{étéﬁ rhéld”Eér‘hﬁHSIhp the IBFépts dH

kneadi crew and co Ina storing
heating di schaﬁgwg@eu@wqi@ret@f %mﬁlrﬂg mlisarra&nwth afcew tfh@ hregerighr y

amount  odird@®dhin fa%eﬁmbdhaamhé a@@%ﬂﬁ%r@%ﬁlii?%eﬁbﬁﬁlg h@amj u%eﬁé |n93| i di ng

hut t f .th th tt atin
ot her STt ST e SoPRRES of dvasts FAPLCaBItN GIFRERENTALEAI 3 4 by

na]t ur al I%a:jb'eqppneigad Q)geﬂqemgtriaiodasgd; mﬁ{:{ambwby\gelf-m)g}lted articles by
melting an p%rlﬁgéqﬁ hn&@m% ng @Qwa sDtl Q ri sing
t he proce of { B { éﬂ? §%<} %ﬂrﬁ?@ é’s% E‘%‘?ﬂo

mel _tipng mﬁzzhmﬁe kaﬁddlngeﬂhléél wgstehplastio géthhthe scieav pndc@xncgr@fssmgultmmga mol t en
resin by, stﬁﬁh%@@hﬂ@ﬁ|§cHaE§1iné)Bﬁbi%étt&ﬁjetf@ﬂt‘érnéﬁé@y;[the process of forcedly

cooling t ten resin he metal nold with nolten
resin poured aHtErihRNBeRIAEY agfoundehtas iaf raelding is mecemylatedy opesitss. 3. A

heati ng éiﬂwrl‘z@nfaprsllalrf@'s‘fsﬁhtt@pbﬂ th@ diedHarging 6p&tingant ®ePbéidrCof tHONPri si ng
a device_for Eea |n a.nmetal. nold, to cast nelting resin by self-weight,

where a ﬂ&%g %%Hisﬁ arging pﬁﬁ'& A exit of the metal mold and is al so
surrounokmdvlniyngmrreaemoltdatmvmmamthesmémlmdld@yinmtmall;adrcﬁidimg; 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 pnent  and-cénregtody of Mmanufeetydpsgrasyeledi rardgleg hay gBwitaTa exnd

conbust i rtr@/ééwngomowhglaymolt@h ivastepldssic, ¢ompridmyi &R rodayaubact uri ng
recycl e cl es I%qu( and castin
prow ing more than 0 kinds” o wastegplastlc 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 18 Decenber 2006 and the neans of forgcEgdéamearbhng t he
metal nold, the structure of running a trolley with a netal nold or
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
nol d or andrghelmearnsdoffdroedigstamiingrthesmetal anslde teanstrostung of abheingoa t he

i schar iy Qi §TlBh RO §PLBste: 1 BBLAL R dnler bt o e seasting

nol ding ©O ising wast e
pl astic maaraﬂalsancwomhg Nﬁdﬁgaﬂd a;s fqmrtbgsr@eads ©f wiaisting dogléers resie Iﬂofp of

mol ten resid BIHriﬁ)ﬂ skff- v@é]@hﬁ?ﬁ@'str{ﬁemet& pléﬁh% THR W%r@%dtrél?é(}oﬁﬁh@ved

downward so 't hat eto nmol ten resin ushed wn and al so
t he surfBetl t'EQl'érﬁrr@ "ﬂeﬁé meld with (castetsiruns Re aré@%%aw-mﬂvmwﬁ ¢ to ¢h

Tef | on- c@igtlestgiMd inif bL@oREATHSIA. resin coating. 6. A device of nelting and
casting nolding of waste plastic, conprising a storing heating discharging

device to tenporarily store resin nelted in a nelting machine, the storing
heat i ng di schas.gAnmeialv nedd havi mgltingaand t cadtiegt mowcmsg nofwmakten pldmticst or i ng

part . Meagightin 1 HAAErRWIRL Somp\ IR0 SHscdb 3308 Wl IRR S t ©

pressurlze ol t eén” r eSi n” pour é
sel f - wei rg;ness&md@hwmhpc@ma the deelof anitetrheesm ooLregl tmemeu metalinseldabyi ng

devi ce. dalf. ﬁeﬂﬁ‘ﬁ‘é‘r\@'&ﬂ\ B@h’i}ﬁ/édeovVFﬁA/éﬁd% M3 ROt fo' &Qﬁé%lté?ﬁré%ﬂ{ &'érﬁ‘g mol ten

products of waste plastic, conprisjng the steR e metal
nol d af %P%PPW%@@gsﬂﬁ%/th%o%!rfaﬁs tBPB@BQst Edﬁﬁ'lt%ﬂ éefﬂ'j} 'grtﬁ%n?ﬁail ng on

t he presmeld whlthds aefibheob®idabititlierocaior freeirt cratingt h the netal nold poured
with nolten resin by self-weight and the nolten resin in the netal nold,

both iMmersed in water spray of cooling water or pool, thereafter putting
t he denol ded casA idegiceprfadalting aovd gasdipgi molding hewestel plagtieyatoanprigimg cool i ng

It off. 3% storing heating discharging device to temporarily store resin melted in a
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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