Solidification Processing Method and Solidification Processing Apparatus 5
BACKGROUND OF THE | NVENTI ON [ 0001] The present invention relates to a
solidification processing nethod, as well as a solidification processing
apparatus, suitable for, with thernoplastics as a binder, nmanufacturing
solid fuels usable as an alternative to 10 fossil fuels such as coal and
coke fromwaste plastics, waste paper, waste wood and the |like that are
hard to treat for material recycle in the industrial waste treatnent.

[ 0002] Recycling process of wastes is inmportant as a countermnmeasure agai nst
envi ronment al problenms. An exanple 15 of practicalized recycling process of
wastes is that flammable wastes including paper materials, plastic

materials and cloth mategni;a; uc%%ﬁ@nﬁ%&%@%%QQ%r @Mﬁﬁmxf%ﬁgi packagi ng

containers or used clothes are utilized as raw™ materials of regenerated

fuels. 20 [0003] As an §89§&§%P§a£9&n”§9&£@§£9& ng%égkégusregenerated fuel s

by using those kinds of wastes, W n--scre i on nol ding machi ne as
shown in Fig. 8 is conventlonally known (see, e.g., JP H10-85701 Al. This
extrusion nol di ng machi ne has, within a casing 101, a 25 cylindrical-shaped

oLl ov:0or b BakRg g cfhebagleghopgs 2. oross section, ‘T screw shals
Inserted In[&&&l] The present invention relates to a solidification
processing method, as well as a solidification processing
apparatus, suitabie for, with thermoplastics as a binder,
manufacturing solid fuels wusable as an alternative to
10 fossil fuels such as coal and coke from waste plastics,
waste paper, waste wood and the like that are hard to treat
for material recycle in the industrial waste treatment.
[0002] Recycling process of wastes 1s important as a
countermeasure against environmental problems. An example
15 of practicalized recycling process of wastes 1s that
flammable wastes including paper materials, plastic
A materials and cloth materials, such as shredder dust, food
| packaging containers or used clothes are utilized as raw
materials of regenerated fuels.

20 [0003] As an apparatus for manufacturing solid
regenerated fuels by using those kinds of wastes, a twin-
screw extrusion molding machine as shown in Fig. 8 1is
conventionally known (see, e.g., JP H10-85701 A). This
extrusion molding machine has, within a casing 101, a

25 cylindrical-shaped hollow portion having a calabash-shaped



hol | ow portion of the casing 101. Each of the screw shafts 103 has screw

bl ades while a w ngless increased-dianeter 5 portion 120 having no screw

bl ades is formed so as to be shifted toward the forward end froma

| ongi tudi nal center of the screw shaft 103. The screw shaft 103 has first
screw bl ades 121 on one side closer topits base end than the w ngless

i ncreased-di aneter portion 120, and second 10 screw bl ades 122 on one side
closer its forward end than the w ngless increased-dianmeter portion 120. An
inner wall of the casing 101 that defines the hollow portion is proximte
to outer edges ofcthenfirsto andaecondiscrew, bl @des 4211, d22 asnmel! as
proximate to a circunferential i5 surface of the w ngless increased-di aneter

portion 120-4 odifeerfea estalilelli ng pesthorchEhe sed ewnshatty 103 are driven
by an unshown notor so as to be rotated in nutually opposite directions via

nut ual |y ieshed geari whest stddleasddd. 1dhus.pddhe £4 rste aé‘@rév‘?C&{‘thﬁscr ew

bl ades 121, 122 are 20 driven into rotation so as to nesh with each ot her

from up. 1 daus. L0004 Thiso! WhiLIcT €%, 24T USon, 0L gl 10, TRCH D, oper at es

in the follow ng manner. Wastes incl uding ste astic naterials are

prelim naﬁdﬂﬁ’l&?“f?@ ‘1:1 g ’nc?5s<§}% CE?gde nd nfpc%ntl ed?_hsgt 9 t& 2{9' | ow

portion through an - port e “casi ng. 8”1 fifu Wast es

are, \Mngﬁﬁff&§h§9wgpg %Hga%%%wéf&”gﬁ§r£§gmt% HQ%@ltéHlnéi center

of the screw shaft 103. The screw shaft 103 has first

P screw blades 121 on one side closer to its base end than
= the wingless increased-diameter portion 120, and second
10 screw blades 122 on one side closer its forward end than
the wingless increased-diameter portion 120. An inner wall

of the casing 101 that defines the hollow portion 1is

proximate to outer edges of the first and second screw

blades 121, 122 as well as proximate to a circumferential

15 surface of the wingless increased-diameter portion 120 to

form a restricting portion. The screw shafts 103 are

VA driven by an unshown motor so as to be rotated in mutually
\\;.//‘

opposite directions via mutually meshed gear wheels 111,

111. Thus, the first and second screw blades 121, 122 are
20 driven into rotation so as to mesh with each other from up

to down.

[0004] This twin-screw extrusion molding machine

operates in the following manner. Wastes including waste

plastic materials are preliminarily course crushed,

25 selected, and inputted into the hollow portion through an



i ncreased-di aneter portion 120 side by the first screw blades 121 of the
screw shafts. Heaters are provided on a 5 side face of the casing 101 so
that plastics in the wastes are softened or nelted by heat of the heaters.
Wastes containing the softened or nolten plastics are conpacted during a
process of being extruded through betweern the restricting portion of the
inner wall of the casing 101 and 10 the wi ngl ess increased-di aneter portion
120, thus being put into a fluidized state. The fluidized wastes are
extruded in a bar-like formthrough nozzle holes 116 of an end face plate
115 by theirgegondostr éWbl aflesht22ca Tireg wasfTes Bxtuiuded wasthe bareli ke
formare solidified as their 15 tenperature falls, thus solid regenerated
fuel s bei ngiilebt airneted] 0008] HHowweded, itrarisifetrneich- sor ebdhextwidsd loas gl di ng
machi ne, waste passages fornmed between the inner wall of the casing 101 and
surfaces afndrtes soi-eli sfwfdis P03 thave 200croisse segti ans decreasi fgrdw om t he
first screw blades 121 toward the w ngless increased-di aneter portion 120

and increasides fromshecmengbess ishereasedrdhaneter reordrian de20 ot anard the
second screw bl ades 122. Therefore, the wastes extruded through between the

restrj cting porti@n of the gésﬂﬂ?eﬂo\l\ﬂ%b ehathe1casiing 1Ol and fhecaM ngl ess
increased - 4 dianmeter portion 120 tend to be diffused between the inner

wal I of thecashrgetl and hbhersgeand senew bf ades 122.:88s. wastes

containing the softened or molten plastics are compacted
during a process of being extruded through between the
- restricting portion of the inner wall of the casing 101 and
10 the wingless increased-diameter portion 120, thus being put
into a fluidized state. The fluidized wastes are extruded
in a bar-like form through nozzle holes 116 of an end face
plate 115 by the second screw blades 122. The wastes
extruded in the bar-like form are solidified as their
15 temperature falls, thus solid regenerated fuels being
obtained.
[0005] However, 1in this twin-screw extrusion molding
machine, waste passages formed between the inner wall of
the casing 101 and surfaces of the screw shafts 103 have
20 cross sections decreasing from the first screw blades 121
toward the wingless increased-diameter portion 120 and
increasing from the wingless increased-diameter portion 120
toward the second screw blades 122. Therefore, the wastes

extruded through between the restricting portion of the

25 inner wall of the casing 101 and the wingless increased-



a result, the wastes extruded through the nozzle holes 116 are relatively
| ower in density, posing an issue that the 5 wastes tend to be insufficient
in shape retention after the solidification. [0006] Al so, heating is
applied over wide ranges within the casing 101 by the heaters provided on
the side face of the casing 101, incUrﬁrhg probl ens of | ower heating 10
efficiency and | ower precision of tenperature control over the wastes.
Lower precision of tenperature control over the wastes may |lead to high

t enper atures_ of the wastes, ausi ng,occurrence of inflammtion or toxic
gas, or (ﬁﬁﬁﬂ%ﬁ%ﬁé?%ﬁﬁﬁ?% %%gl¥8H§eF8t§Fe9l3&UFﬁ9\ﬁﬁﬁ%%?%uﬁﬁﬁc%ﬁ%ﬁf
insufficient, nelfi of the in terials, incurri such _di sadvant ages
as i nsuf fi'tientCsnhdpe ?%?%%??ﬁ#{o?g@hE esﬁ??ﬁ??iﬁﬂrﬁﬂtggﬁgﬁé.1%%eseA%nd

ot her issues relating?%o the tenperature control on the wastes are not

taken int® ToNstder abF oHeFRSF PEHEOVES A0 ACUSY [FHG0 710 Zis, NP e % B4 of t he

i ssues of the above- described apparatus, there has been proposed an
ext r usi on @&pparat bsVahY choi's silipl 051 st r URPHHRT aRB HSHIVEt Uriddabllee in
size and yet generally equivalent or higher to conventional counterparts in
terme° of tWasSpownerevd 25 e ebikaiglel 1 kievaldi iy, slme | PRyt el conplice F ome t hus
being - 5 suitable for manufacture of solid fuels fromwastes (see, e.g.
JP 2002- 36349 iicHowever, in this apparatus, since

[0006] Also, heating 1is applied over wide ranges within
o the casing 101 by the heaters provided on the side face of

| the <casing 101, 1incurring problems of lower heating

10 efficiency and lower precision of temperature control over
the wastes. Lower precision of temperature control over
the wastes may lead to high temperatures of the wastes,
causing occurrence of inflammation or toxic gas, oOr
otherwise lead to low temperatures of the wastes and to

15 insufficient melting of the melting materials, 1incurring
such disadvantages as insufficient shape retention of the

7 solidified materials. These and other issues relating to
the temperature control on the wastes are not taken into
consideration in JP H10-85701 A.

20 [0007] Thus, 1in view of the issues of the above-
described apparatus, there has been proposed an extrusion
apparatus which is simple in structure and miniaturizable
in size and vyet generally equivalent or higher to

conventional counterparts in terms of the power of

25 breakage, kneading, melting and compaction, thus being



t he breakage, kneading, nelting and conpaction processes are rapidly
performed due to its snmaller size, there may 5 result insufficient kneading
of processed materials, or occurrence of inflammtion due to abrupt
tenperature elevations of the processed materials. SUMVARY OF THE | NVENTI ON
[ 0008] Accordingly, an object of the present invention 10 is to provide a
solidification processing nmethod and a “solidification processing apparat us
both of which are suitable for rapidly perform ng breakage, kneadi ng,
melting and conpaction of processing-object materials with a small- size

structure. S%Jﬁmiﬂﬁrf&plﬁ§5u9£c£ﬁﬁe'Qfe%Gﬂ¥H'fﬁéfél§r8&owg@%é§ﬂ %%é'cat'on

processing nmethod and apparatus capable of obtaining solid fuels 'hi gh

quality byaeb'?fl d]tEJ Vel b Lﬂ%lfél'dﬂ |Zgg t enperatureg contl rolarpFL 0Ef odn%lth er to

sol ve the escrlbe ssues the ~presént |nvento rough
keen researghes t re of, sol rom wast e

pl asti cs, ngrsét eb%éz;%%? Kt%e woociJ an‘ﬁ ?ﬁ H(PI l?éldvm fﬂmPﬁgr rln%BI aosntolccessst?ssed as
a bi nder, |s adwép ag s to set a mate cont gr mastghpaper and
wast e moodéﬁ ]Eﬁ%& or Pivb Srmﬁge Sabty é lhn?%zefo kKn€adi®ig with

| astic materi Tha it has, been ound that with water injection
gffecfgd tdS t %HSH%S%Elﬁﬁgerk%%% o Fﬂi PropPRGEESsi Ryt obi Lt n%Férlals

becone easier to neet tqgether and easier to knead
occurrence inflammation due to abrupt temperature

elevations of the processed materials.

SUMMARY OF THE INVENTION

,
R
i i
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[0008] Accordingly, an object of the present invention
10 is to provide a solidification processing method and a
solidification ©processing apparatus both of which are
suitable for rapidly performing breakage, kneading, melting
and compaction of processing-object materials with a small-
size structure. A further object of the invention is to
15 provide solidification processing method and apparatus
capable of obtaining solid fuels of high quality by

G effectively fulfilling temperature control.

TN

[0009] In order to solve the above-described issues, the
present inventor has found through keen researches that for
20 the manufacture of solid fuels from waste plastics, waste
paper, waste wood and the like with thermoplastics used as
a binder, it is advantageous to set a water content of
waste paper and waste wood to 15 wt% or more, preferably 20
wt% or more, for kneading with plastic materials. That 1is,

25 it has been found that with water injection effected to the



toget her, and yet the water contents becone heated steam and nove anong the
processi ng-object materials so that the 5 heating efficiency for the
processi ng-object nmaterials becones better while the above water content
| evel is preferable also for tenperature control to prevent the
inflairmation of solidified materials.-1% -has been verified that solidified
fuel s obtained by performng such water 10 injection and tenperature control
have enough product quality and heat quantity for use as an alternative to
fossil fuels such as coal and coke. Thus, the present 1nvention has been
conpl et ed. FOUTD] "&ICOT di GTYHEER 't hel Present® T SR B P bve desnatenrrls
solidification processing nethod for kneading and conpacting
processi ng-BHjE& maekal steontafhi ngodetheast anthedrsplsst €3 ameghper
refuse or wood refuse to manufacture solid fuels, the nmethod conpri sing:
first perfdr¥aSig Sat erNfnjvedt i oive t gapescessitmgiioh) kecoma0 hegtted adlseam
i npregnate paper refuse or wood refuse with water; subjecting the
processi ng-a] ectvernteeial sheoraockisssngtabnestepadk rstedrst iy @t kineadi ng
by screw shafts; then subjecting the processing-object materials to a
second> turhesstiepy ofe Liohpastang Hyr t hithes crewe cdad 11sg-whih 1 €c 25 parieveid 1 ng
backfl ow, and performng a third turn step of further conpacting the
processi ng-lohj@ots mateerteal swhy 1thethscraysshafdas,e wwhepabyntther sppl astid cs
contained in the processing-object nmaterials are nelted by both heat
preferable also for temperature control to prevent the

inflammation of solidified materials. It has been verified

o that solidified fuels obtained by performing such water
10 injection and temperature control have enough product
quality and heat quantity for use as an alternative to
fossil fuels such as coal and coke. Thus, the present
invention has been completed.
[0010] Accordingly, the present invention provides a
15 solidification processing method for kneading and
compacting processing-object materials containing at least
o thermoplastics and paper refuse or wood refuse to
..

manufacture solid fuels, the method comprising:
first performing water injection to processing-object
20 materials to impregnate paper refuse or wood refuse with
water; subjecting the processing-object materials to a
first turn step of starting and kneading by screw shafts;
then subjecting the processing-object materials to a second
turn step of compacting by the screw shafts while

25 preventing backflow; and performing a third turn step of



generation caused by the conpaction in the second and third 5 turn steps and
heating with heaters provided on an end face plate and the

processi ng-object nmaterials are extruded through discharge holes of the end
face plate so as to be solidified and, in parallel with this, while water
content injected into the processing-obj-ect materials are sucked up 10 as
heated steamin a direction opposite to a feed direction of the

processi ng-object nmaterials, tenperature of the processing-object materials
is detected and, based on a signal show ng the detected tenperature,
quantity ofumater compection tthet herpreceissi-ngs phjtechataténiial oy Sthe
controlled. 15 [0011] According to this nmethod, by the water injection,

paper refuserarigiinatidg fuwlomarmst e paperp Bss @it X adgl €a Died Wwobd refaise
originating fromwaste wood as an exanple is inpregnated with water so as
to he inpromeseddi fdwisidyts Hdheeefore, paper nieftuse opywoeddref usesand

pl astic debris 20 are easy to knead and yet fluidize as they are forned into
heat ed st epdndwyacioimact iy heate s dhgpddkesn thusceatc coomdued i oni b the
processi ng-object materials is enhanced. Further, by the water injection,

tenpeg at urg,; GONd s Aty beeaf 1l ik @d w0 @srd ¢ Rrevent dnflanmgtipn.of the
solidified 25 fuel's extruded through the discharge holes of the end face - 8

ot PSS gl B ST SEnoa g0 gPIBagL L oo pardor
fear for %W%%JEH discharge holes of the end face plate so as to be
P solidified and, in parallel with this, while water content
injected into the processing-object materials are sucked up
10 as heated steam in a direction opposite to a feed direction
of the processing-object materials, temperature of the
processing-object materials 1s detected and, based on a
signal showing the detected temperature, quantity of water
injection to the processing-object materials is controlled.
15 [0011] According to this method, by the water injection,

paper refuse originating from waste paper as an example or

wood refuse originating from waste wood as an example 1is

i
4

impregnated with water so as to be improved in fluidity.
Therefore, paper refuse or wood refuse and plastic debris
20 are easy to knead and yet fluidize as they are formed into
heated steam by compacting heat or the like, thus heat
conduction in the processing-object materials is enhanced.
Further, by the water injection, temperature control can be
fulfilled so as to prevent inflammation of the solidified

25 fuels extruded through the discharge holes of the end face



increases in torque |load of the screw shafts or 5 inflammation of the
processi ng-object materials. Also, the water content injected into the
processi ng-object nmaterials is heated and finally discharged as steam thus
not being a cause of worsening the flammability of the solid fuels.
Furthernore, the heated steamis sucked &p, for exanple, 1C through the

i nput port for processing-object materials and so sucked up in a direction
opposite to the feed direction of the processing-object materials, the
possibility that a |arge anount of heated steamis mxed into the

processi ng-Piobject néfer Pal §eFfHat aPé kheadied aRdeonphct BdcEdimgd ame 15
end face plate is prevented, so that solid fuels of high density and high
heat i ng val $&RH e napiupattoredd raplidhysisonectbicorihiae clompat i wom

bet ween cases where water injection is effected on the processing-object
materials W@ml whelé-pote thervorepe, | 6hdrof thenscresweshdbts dhabrQ
perform kneadi ng and conpacti ng of the processing-object naterials can be
reduced by 1089 dascdbH% 1Al sooraqua cased whef e the scsewvewhakhs fase dstven
wi th equal driving force, the production yield of solidified materials can
be i ntreasiedf ymndd: tan 2000 tMdrepves ssihe-waiect conteniadf .- BDlssoltigdfied
materials after cooling and drying can be reduced to 10 wt % (wei ght

per cent age)wiret essnt4:0012] ) d e omei erboghidento@f s hegsobjdif igatéonals
processi ng nmethod, in the processing-object materials, the
1s heated and finally discharged as steam, thus not being a

cause of worsening the flammability of the solid fuels.

(/ b
G

Furthermore, the heated steam is sucked up, for example,

10 through the input port for processing-object materials and
so sucked up in a direction opposite to the feed direction

of the processing-object materials, the possibility that a

large amount of heated steam is mixed into the processing-
object materials that are kneaded and compacted toward the

15 end face plate 1s prevented, so that solid fuels of high
density and high heating wvalue can be manufactured. In

P this connection, 1in comparison between cases where water
injection 1is effected on the processing-object materials

and where not, the torque lcad of the screw shafts that

20 perform kneading and compacting of the processing-object
materials can be reduced by 10% to 15%. Also, 1n a case
where the screw shafts are driven with equal driving force,

the production vyield of solidified materials can be

increased by 15% to 20%. Moreover, the water content of



5 thernopl astics occupy 40 to 60 wm % (wei ght percentage) while the paper
refuse or wood refuse occupies 30 to 40 w % [0013] According to this
enbodi ment, solidified materials having a heating value of 5000 - 6000
cal/g and 10 usable as an alternative to fossil fuels can be obtained.
[0014] In one enbodi nent of the solin?igation processi ng nmet hod, when the
wat er content of the processing-object materials is about 15 W% the
tenperature of the processing-object materials is 15 controlled to within a
tenperature range of 100C to 140C. [0015] According to this enbodinent, in
t he proce : adj n o] Lng . pr.oc i ng- ohj ect terials,

t he disadsg%ggég§?ﬁathg%ﬁ?é%%%trg%%%gcugéggﬁggtogﬁgat%rggﬁgrafggn %gused by
conpacti o r heat i\ng, by ,t he heaters_can he prevented. Further, in the
process o egﬁﬁégdF%gﬁgn%téoéggéﬁﬁggpFﬁgeB?88$%sPﬁgggﬁféct materials, water
content c perly be.renmoved in . the formof_heated steam_.so that
deterioraﬁp8§5if f1 ammabi’l i i tHRYHE Lo i d??ieghﬁatéPﬁ&%§f&§§&18§ a fuel
can be prevented. -10- [0016], I n one enbodi pent of the solidification
processi n§TRECRGAN IWHET widt er1¢ ot ent S BN HeP ) Br bcBESPRG26B) et e
materials is 20 w%or nore, the tenperature of the processing-object

mat eri al s tP§TBOPSAEFSFedEouM t ith &%t eRferat ur el Wadrife ofPerzsCtrgeisocC.

while the paper refuse or wood refuse occupies 30 to 40
wt%.
. [0013] According to this embodiment, solidified

materials having a heating value of 5000 - 6000 cal/g and

10 usable as an alternative to fossil fuels can be obtained.
[{0014] In one embodiment of the solidification
processing method, when the water content of the
processing-object materials is about 15 wt%, the
temperature of the processing-object materials is

15 controlled to within a temperature range of 100°C to 140°C.
[0015] According to this embodiment, in the process of

kneading and compacting the processing-object materials,
the disadvantage that inflammation occurs due to heat
generation caused by compaction or to heating by the
20 heaters can be prevented. Further, in the process of
kneading and compacting the processing-object materials,
water content can properly be removed in the form of heated
steam, so that deterioration of flammability with the

solidified materials used as a fuel can be prevented.



[0017] According to this enbodinent, fluidity of the processing-object
materials is enhanced to facilitate the kneading and conpacti on,

i nfl ammati on of the processing- object materials can be prevented, and
noreover 10 deterioration of flamuability of the solidified materials can
be prevented. [0018] In another aqupiogf the present invention, there is
provided a solidification processing apparatus for kneadi ng and conpacti ng
processi ng-object materials 15 containing at |east thernoplastics and paper
refuse or wood refuse to manufacture solid fuels, the apparatus

conprisiq%bl%]casing hqyjngaﬁgzigﬂygdfﬁg% thgguggh%hi%Q&ﬂgf¥§§§ﬂﬂ§kobject

materials are'to be inputt 0 a parr rotation driving shafts which are

pl aced i t i ng iC re rotationally drjven in mutual
oppositegﬁf¥%%¥$gls; %%?gaﬁghapggﬂhhighearéﬁggﬁ%vagpﬁ%ﬁﬁftedo%o ﬁﬁ%ipair of
rotation driving shafts, .res ectiveL , and Z@Ch q%,which 25 has a first
screw mefB& For "Sandics indE%F%%%% ng=obj éct -11° nBter{"&FS i nput ed

t hrough the input port d feeding the processing-object materials toward
an end fdc&PS &§U6% thé%pca ﬁﬁi, g”§§€5ﬁ&“§69 eMF G LA | e Ipt event i ng

backfl ow, conpacting the processing-object materials, and a 5 third screw
menber f G HES g&w&&h%%ﬁ@%@&@%gﬁame of 120°C to 180°C.

[0017] According to this embodiment, fluidity of the
processing-object materials is enhanced to facilitate the

o~ kneading and compaction, inflammation of the processing-

object materials can be prevented, and moreover

10 deterioration of flammability of the solidified materials
can be prevented.

[0018] In another aspect of the present invention, there
i1s provided a solidification processing apparatus for
kneading and compacting processing-object materials

15 containing at least thermoplastics and paper refuse or wood
refuse to manufacture solid fuels, the apparatus

- comprising:
a casing having an input port through  which
processing-object materials are to be inputted;

20 a pair of rotation driving shafts which are placed in
the casing and which are rotationally driven in mutually
opposite directions;

screw shafts which are removably fitted to the pair of
rotation driving shafts, respectively, and each of which

25 has a first screw member for sandwiching processing-object



object materials and extruding the processing-object mterials out of the
casing; an end face plate which is renovably fitted to an end face of the
casi ng and whi ch has di scharge holes for 10 discharging the
processi ng-object materials extraded by the third screw nenber; heaters
provi ded on the end face plate; a water injection section for performng
water injection into the casing; 15-ad-exhaust port fornmed in the casing; a
bl ower which is connected to the exhaust port to exhaust inside of the
casing; a tenperature sensor for detecting a tenperature of the
processi ng-object materials processed by the screw 20 shafts; and a control
section fiottebaskd onPatspgnahraseived s rigimut heot Bmpedatifresiigensoie
controlling quantity of water injected by the water injection section.
[0019] WRIPEHT Sl bl i batebyathetpaprdofinr enal iferwe 25LHr iof nghshaft s
being rotationally driven, the screw shafts -12- fitted to the rotation
driving shafizg, respeesetoetly, sarew r oeabiesnalior .driwienld n e valt inopposite
directions. The screw shafts each having first to third screw nenbers, the
first scrieachiehder scaanwi thg prioe essdags objeectb mtermat srbalspudn@da t hr ough
the input port and feed the processing-

5 third screw member for further compacting the processing-

object materials and extruding the ©processing-object
materials out of the casing;
N an end face plate which is removably fitted to an end
- face of the casing and which has discharge holes for
10 discharging the processing-object materials extruded by the
third screw member;
heaters provided on the end face plate;
a water injection section for ©performing water
injection into the casing;
15 an exhaust port formed in the casing;
a blower which is connected to the exhaust port to
(\> exhaust inside of the casing;
) a temperature sensor for detecting a temperature of
the processing-object materials processed Dby the screw
20 shafts; and
a control section for, based on a signal derived from
the temperature sensor, controlling quantity of water
injected by the water injection section.

[0019] With this constitution, by the pair of rotation

25 driving shafts being rotationally driven, the screw shafts



object materials toward the end face side of the casing. The second

menber s,

pl at e.

SCrew

whi | e preventing backflow, conpact the processing-object materials
fed fromthe first o-. screw nenbers. Subsequently, the third screw
10 further conpact the processing-object materials and extrude the

processi ng-object materials through t di scharge holes of the end f

In this way, since progressively higher conpacting forces can

given to the processing- object materials that are being kneaded, the

processingi%§eabh§§t

extruded t.he discharge. holes of t

terj.al.s fro
face platée can be naaggeﬁgﬁ%ﬂ]ﬁ¥bhdfﬁvﬁ%%sFg;ﬁtﬁs achy %%T%Ye ol i difi
materi al s rgs Lting from.cooling of .th
¢ g

- r
mat eri al s™R

and

d i ng- obj
GHBOUH STARE T ¢ LPoRLTBAT LG [O000) Pt hs - By oper 3F

t he second and thir screw nenbers,., enough quantities of conpactin
frictronyl ° §§gsc§ﬁ Reahdtat ld 5 in %%eg%+5 eSSFRY- B6°8E S'nﬁpgr

As a result, wthout providing the heaters on the side face of the c
as woul d EoRventional | YRS | AvbAved) M5 il e B St cBrtaTRédsin the
processing -13- object materials can be nelted enough only by the heaters

of tRe endRPacéchl dtheoyun2i]e Fdrimér it 8RE d&Rd ofhsedtricsssedhtrol s t he
wat er

|

10

15

20

25

injection quantity into the casing by the water

object materials toward the end face side of the casing.
The second screw members, while ©preventing Dbackflow,
compact the processing-object materials fed from the first
screw members. Subsequently, the third screw members
further compact the processing-object materials and extrude
the processing-object materials through the discharge holes
of the end face plate. In this way, since progressively
higher compacting forces can be given to the processing-
object materials that are being kneaded, the processing-
object materials extruded from the discharge holes of the
end face plate can be made enough high in density. As a
result, solidified materials resulting from cooling of the

extruded processing-object materials have enough shape

retention.

[0020] Further, by operations of the second and third
screw members, enough quantities of compacting heat and
frictional heat can be generated in the processing-object
materials. As a result, without providing the heaters on
the side face of the casing as would conventionally be

involved, melting materials contained in the processing-

menber s

ace
be

he end
ed

ons of
heat
ials.
asi ng



5 injection section based on a tenperature of the processing object

materi als processed by the screw shafts. Thus, the tenperature of the
processi ng-object naterials is kept stably at proper tenperatures, so that
solidified materials of stable quality,can be obtained. 10 [0022] In this
case, steamis generated in the casiﬁgy along with the water injection into
the casing. The resulting steamis discharged by the bl ower through the
exhaust ports, by which such di sadvantages as abnornmal pressure increases

in the casi nd | . o) teamfr 15 the.input port . can be prevented.
Al so, the%gggggvgﬁ¥§%é%g$%a%a%i?gsgg gggr%QQﬁg?(éﬁz%ebYOFE i S SEFiVi ng
shafts may Q%edag%g%d duelt%eincreases inthe air pressure within the

e

casi ng or "ot her i di"Sa vgntages can be prevented. [0023] Preferably, the
pui i ng I CARch he CSdiTHI Teat FOR protasel ngoabadra de°TEoL8t . Thi s
allows the operator of the solidification processing apparatus to work
under a b&PLEF ehli FohheRt . IfORUTY | t11tP n5£§d RePenPhaty t He'exWaGsSE obj ect s
refer. 25 to objects that can be discharged fromw thin the casing by -14-
the Bl owerRIRREEGH §§ChdCNoRIRY eSSt @amPb HETRIPS S totfe © fgadies Pradefiid i ne
particles or power dust. [0025] Further, the tenperature sensor is not
limted i ®PJiecs pladearents posids ot andy nelye becprecedadt sany Thosi t it
temperature of the processing-object materials 1is kept
. stably at proper temperatures, so that solidified materials
of stable quality can be obtained.

10 [0022] In this case, steam is generated in the casing
along with the water injection into the casing. The
resulting steam 1is discharged by the blower through the
exhaust ports, by which such disadvantages as abnormal
pressure increases in the casing and leakage of steam from

15 the input port can be prevented. Also, the disadvantage
that o0il seals provided on the rotation driving shafts may

N be damaged due to increases in the alr pressure within the
casing or other like disadvantages can be prevented.
[0023] Preferably, the blower discharges exhaust objects

20 containing the steam out of the building in which the
solidification processing apparatus is set up. This allows
the operator of the solidification processing apparatus to
work under a better environment.

[0024] It is noted here that the exhaust objects refer

25 to objects that can be discharged from within the casing by



5 such as inside the casing or on the end face plate. In short, the
tenperature sensor may be placed at any position as far as the tenperature
of the processing-object materials processed by the screw shafts can be
detected. [0026] In one enbodinment of_ the solidification 10 processing
apparatus, the exhaust port is placed‘%ﬁ* wi dt hwi se both sides of the input
port. [0027] According to this enbodi nent, the processing- object materials
are inputted through the input port while the interior of the casing is
exhausted .t hr h the exhaust 15 ports.on w dthw se hoth sides of the input
port. As ézther %%%erdf thi <! Jé?(%a%@f ‘P?%ﬁvss)é\%ﬁme Jfli%ciattifﬁtol Y BE géfeiSired in
t he casing., Al.so,_.since exhaust flows can be forned in the casing in a
directionqdﬁ%5§%€Eij9ﬂﬁ¥% fdr PYiSTe 4N of the processing- obj ect
materials, steamor _the 20 |i ke can be prevented from m xing into_ the
processi nd2%lect FREERFAr steRt FGHBE RFOATt RENEPSCHEr g€ thdlldd [6id tiHe  end
face plate. Accordingly, solidified materials resulting fromcccling of the
ext ruded priccess? mRLOB] eBPSIACEr iddlS Ban Be prlaiatt et f pom detetilsrating in
quality. 25 In addition, the widthw se direction of the input port -15-
refers to suddi reet ilonigendris | gapenpendi cl akheo anite fafe ectledr-i n Mhich the
processi ng-object materials inputted through the input port are
t r ansf er r ediortthe thiedttewirse a tdi ree ctdrorr theiany tyenegraalddy giergpendicultaront o t he
direction in

as far as the temperature of the processing-object

materials processed by the screw shafts can be detected.

.

[0026] In one embodiment of the solidification

10 processing apparatus, the exhaust port ‘is placed on
widthwise both sides of the input port.

[0027] According to this embodiment, the processing-

object materials are inputted through the input port while

the interior of the casing is exhausted through the exhaust

15 ports on widthwise both sides of the input port. As a

result of this, exhaust flows can efficiently be generated

£ in the casing. Also, since exhaust flows can be formed in

| the casing 1in a direction opposite to the transfer

direction of the processing-object materials, steam or the

20 like can be prevented from mixing into the processing-

object materials extruded from the discharge holes of the

end face plate. Accordingly, solidified materials

resulting from cooling of the extruded processing-object

materials can be prevented from deteriorating in quality.

25 In addition, the widthwise direction of the input port



5 which the rotation driving shafts and the screw shafts extend. [0028] in
one enbodi nent of the solidification processing apparatus, the control
section starts water injection by the water injection section when the 10
tenperature of the processing-object erials comes to a specified

t enperature or higher, and the control Section stops the water injection by
the water injection section when the tenperature of the processing-object
materials becones |ower than the specified tenperature. 15 [0029] According

to this e L.ren by t .rol of wat er. i tign . into the casing
by the coggggfggegpio%, ggﬁ%%géﬁ%er FGF%gggyth eﬁbgégggﬁﬁﬁfbbfébttﬁ&terials
can be c%gtroILed SQ a within. cified tenperature . range. As a

to fall a sp
result of tﬁﬁgFlpﬁelgigﬁ&&%nggﬁepfﬁﬁ?SFHEQES%BFggegfﬁﬁ§95%fe69pﬁﬁﬁg ials go
hi gh tenperatures fite, .or that the processing-object materials go | ow
tenperatu$é§ou9§ r%gﬁltlFﬂuBet%?¥5ré?%ﬁ ﬁﬁﬁﬂ?ﬁ%ﬁ%ﬁﬁioﬁgﬁTtﬁﬁdFﬁglse
solidification, or gther di sadvant ages can be prevented. As a result, the
sol i di fi cAtiF6R [pPEc 88 g I5pFaratys PESPERELCEAaB| @ T8 Serddrs tiRg dafety of
operation and yield solidified materials of stable quality. [003%%_In one
i

embodi nent'"éf Nt heNQ ol FiF5 it | 841 Vpracedsi higs appar atlis, TheSwolsidifftiscat i on

processi ng t5 %pparatus -further conprises an input section to which an
extend.

[0028] In one embodiment of the solidification
. processing apparatus, the control section starts water
- injection by the water injection section when the
10 temperature of the processing-object materials comes to a
specified temperature or higher, and the control section
stops the water injection by the water injection section
when the temperature of the processing-object materials

becomes lower than the specified temperature.
15 [0029] According to this embodiment, by the control of

the water injection into the casing by the control section,

the temperature of the processing-object materials can be

LT,
AN

controlled so as to fall within a specified temperature
range. As a result of this, the disadvantage that the
20 processing-object materials go high temperatures to fire,
or that the processing-object materials go low temperatures
to result 1in deteriorated shape retention after the
solidification, or other disadvantages can be prevented.

As a result, the solidification processing apparatus 1is



operation stop command is to be inputted, wherein upon input of a stop
command to the input section, the control section perfornms water injection
by the water injection section for a specified tinme duration. 10 [0031]
According to this enbodi nent, when the operation is stopped upon input of
an operation stop conmand, water inj<€td+on into the casing is perforned for
a specified tine duration. After conpletion of this water injection for the
specified tine duration, the operation of the screw shafts 15 is stopped, by
which the operation is stopped. Thus, the operation can be stopped in a
stat e t hatneReéepr oE€ssERGUrEh] 60 nmaeérital s o t kior rehé coasiamgl havie lideen
softened. Accordingly, start-up failures due to the processing-object
mat eri al s sodliddiffieddmitetrhe leasitngtadrei noréasegs in the 20 | oad on the power
source, can be prevented at a next-time operation start. [0032] In
addi tion, [W80¢as steamlins gerer atrgcbdlmng: wfh the watér difjieettiion i nto
the casing, it is preferable to exhaust the steam containing exhaust object
fromw t hpmo2gsthegcasiapgarAsua,r estht of sbhiis,i f3ueh idinsadyatcages nas 17
abnornmal pressure increases in the casing and | eakage of steamthrough the
i nputs por tipparabesprevented. cdhprexbausty fiom t Beckashdec ©f whhencasi ng is
preferably effected in a direction opposite to the transfer direction of
the 5 proegssihRdvabisech mRI@LENAl Ss A3 Ber eslitccthe wgi-sadvant age
upon input of a stop command to the input section, the
N control section performs water injection by the water
injection section for a specified time duration.
10 [0031] According to this embodiment, when the operation
is stopped upon input of an operation stop command, water
injection into the casing is performed for a specified time
duration. After completion of this water injection for the
specified time duration, the operation of the screw shafts
15 is stopped, by which the operation is stopped. Thus, the
operation can be stopped in a state that the processing-
£ object materials within the casing have Dbeen softened.
Accordingly, start-up failures due to the processing-object
materials solidified in the casing, or increases 1n the
20 load on the power source, can be prevented at a next-time
operation start.
[0032] In addition, whereas steam 1s generated along
with the water injection into the casing, 1t 1s preferable

to exhaust the steam~containing exhaust object from within

25 the casing. As a result of this, such disadvantages as



that steamor the like is mxed into the processing-object material
di scharged fromthe discharge holes can be prevented. [0033] In one
enbodi ment of the solidification 10 processing apparatus, the contr

section i

injection when the tenperature of th

a specifi

specified

t t
of the p?%%ggg? gPObPEE et qg%ﬂ%?%aﬁgbg

a specifi

the proceSsFy

ncl udes control means for eé%rting such control as to star
pr ocessi ng-obj ect materials

S

ol
t water
cones to

ed tenperature or higher and to stop the water injection when the
tenperature of the processing 15 object materials becones | ower than the

erature. [0034] Accordin
: ontF ot 1ad 286 9% af

As a result of 20 this, the di sadvant

d :
S0, bbf LM arer PAPAC 0TI Gh"t BABFAPGEEdto ThFectbF ot h

processing%object materials go |l ow tenperatures to result in deter

shape ret

PP onlaf L& idfe Sol tf f FRAETONLISoPIetReR Pl ldhamtaes ca

prevented effectively. As a result, 25 the solidification processing
appar at usd¢BACbeCBpePAPea1 L £8- toaf &Ny arid adifiad f i &k 9t €97 al 8 obEBFned by
the apparatus can be made stable in quality. [0035] In one enbodine
t he Sol i dPFPeassond-proeessinageapparat ks a heceohtrothsediPoAvpREROETS Wat er

5 injecti
o

10

15
{\@,/

20

25

on into the casing before stopping the operation.
that steam or the like 1s mixed into the processing-object

materials discharged from the discharge holes can be
prevented.

[0033] In one embodiment of the solidification
processing apparatus, the control section includes control
means for exerting such control as to start water injection
when the temperature of the processing-object materials
comes to a specified temperature or higher and to stop the
water injection when the temperature of the processing-
object materials becomes lower than the specified
temperature.

[0034] According to this embodiment, the temperature of
the processing-object materials can be controlled so as to
fall within a specified temperature range. As a result of
this, the disadvantage that the processing-object materials
go high temperatures to fire, or that the processing-object
materials go low temperatures to result 1in deteriorated
shape retention after the solidification, or other
disadvantages can be prevented effectively. As a result,

the solidification processing apparatus can be operated

?tet hi s enbodi ne;ﬁtse,&tthe teirgper ature

within
age that
at the
or at ed
n be

nt of
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[ 0036] According to this enbodi nent, after conpletion of the water
injection for a specified tine duration, the operation of the screw shafts
is stopped, by which the operation is stooped. Thus, the operation can be
stopped 10 in a state that the processing-object nmaterials within the

casi ng have been softened by i ncreased water contents. Accordingly,
start-up failures due to the processing-object materials solidified in the
casing, or increases in the |oad on the power source, can be prevented at a
next-tine__15 operatian start, ADVANTAGEOUS EFFECT OF THE | NVENT| ON [ 0037]
As will B%f%gﬁr élEIldatSégUfcf et%é“%%b@%g?bta&es dittg t'° t RBPRFakeft
invention of a solidification processing apparatus, processing-object

mat eri al S2PnpatPede 20t e Rt Bugh 4R31hpUt port are inpregnated with water, thus
the processing-object materials are sufficiently kneaded in a first turn
step by §8P3wW shafts. @Bntpﬁﬁin@mﬁ04ﬂm§nﬁwcﬁ%ss€%%-oBPéé?lﬁﬁFéFFQPs are
subjected to a second turn step and a third turn step of conpacting and are
heat ed, RBEOGREFehy ﬁﬁéﬁﬁﬁﬁéébsigbeobréﬁﬂxﬂaté??éﬂ@naﬂéﬂﬁé%W@% pBptsream - 19-
and tenperature of the processing-object materials can be controlled,

t hepef or énJeatianmantontoe sebiddfbedonat erpabsngekheudedrehiongh di scharge
hol es of an end face plate are prevented and the solidified materials have
enough sh@paélb retlentdhind-ure henis basedd onemt t eapeeat upepdetihe of

the water injection for a specified time duration, the
(H\ operation of the screw shafts 1is stopped, by which the
operation is stopped. Thus, the operation can be stopped
10 in a state that the processing-object materials within the
casing have been softened by increased water contents.
Accordingly, start-up failures due to the processing-object
materials solidified in the casing, or increases 1in the
load on the power source, can be prevented at a next-time
15 operation start.
ADVANTAGEQUS EFFECT OF THE INVENTION

[0037] As will be appreciated from the foregoing,

>,
o

according to the present invention of a solidification
processing apparatus, processing-object materilals inputted
20 through an input port are impregnated with water, thus the
processing-object materials are sufficiently kneaded in a
first turn step by screw shafts. Continuingly, the
processing-object materials are subjected to a second turn
step and a third turn step of compacting and are heated,

25 whereby the processing-object materials are heated by steam



processi ng-object materials processed by the screw shafts, quantity of
water injected into an casing by a water injection section are controll ed,
thus, the tenperature of the processing-object materials is kept stably at
proper 10 tenperatures, therefore solidified materials of stable quality
can be obtained. Further, inside of the-casing is exhausted by a bl ower
whi ch is connected to the exhaust port, thus the resulting steam generated
along with the water injection is rapidly discharged, therefore breakdowns
15 caused by abnormal pressure increases in the casing can be prevented and
sol i di fi 89t B We st abl8SqraIGasy Scay 15¢ I c6bt dided 1 3 DO3SENF&EL her nor e,
according to one enbodi nent of the solidification processing apparatus, the
exhaust POFRETPSLedp phaced osr wildfhaige therh odi ged 16f sl rigdet , thus
exhaust flows can efficiently be generated in the casing. Also, since
exhaust PKéwsdedn the fughmedl $enafee chsing Ph &n ditkcthon bpposi teeto the
transfer direction of the processing-object materials, steamor the |ike
can be -20@evphnéeentadd f tom rfodiim fimd nheepiatessiavy obpecth nethepical s
extruded fromthe discharge holes of the end face plate. [0039]
Fur tther noeeenadoear.di ng Fua thee , enthedierentorof 4 hetesptrdifireat bdn phecessi ng
apparatus, the control section 5 starts water injection by the water
i nj ecti oprseetsisdngwber ecthendterierat e ofsdde Ipy oerssisrgeabjsectrtrgt eri al s
comes to

quantity of water injected into an casing by a water

~ injection section are controlled, thus, the temperature of
the processing-object materials is kept stably at proper

10 temperatures, therefore solidified materials of stable
quality can be cobtained. Further, inside of the casing is
exhausted by a blower which is connected to the exhaust

port, thus the resulting steam generated along with the

water injection is rapidly discharged, therefore breakdowns

15 caused by abnormal pressure increases in the casing can be
prevented and solidified materials of stable quality can be

obtained.

2

s

[0038] Furthermore, according to one embodiment of the
solidification processing apparatus, the exhaust port 1is
20 placed on widthwise both sides of the input port, thus
exhaust flows can efficiently be generated in the casing.
Also, since exhaust flows can be formed in the casing 1in a
direction opposite to the transfer direction of the

processing-object materials, steam or the 1like can be



a specified tenperature or higher, and the control section stops the water
injection by the water injection section when the tenperature of the
processi ng-object naterials 10 beconmes | ower than the specified tenperature,
thus the tenperature of the processiqgjobject materials can be controlled
so as to fall within a specified tenperature range, therefore the
solidification processing apparatus is enabled to ensure the safety of
operation and yield Jr solidified materials of stable quality. [0040]

Fur t her mote. ccatding.| o ane, prbodl ment gl the . gl Ldistlgation aracessi ng

apparatus, the soli cation -~ processi ng appara ther conprises an

i nput section. t ich an operation st cQ dis tq be inputted, wherein
20 upon iﬁéﬁgug%da%gfgptggngﬁﬁ FgthéoﬁﬁﬁuP se@?igﬁé &ﬁge @gﬁEFOI section
per forns r..injection by the water injection section, for a specified

D me dur atPd 2  Thus 4 Wperat | GRCCAHEBS SPoged THPS SPate Phat fhe
processin -10§b§Ct materials wthin the casing have been softened. 25
AccordingI%)Q,l A OFai PEPESS 8tk t ¢RI PrlocesSPfig- obf BEY! - ZECH®Yeri al s
solidified in the casing, or increases in the |oad on the power source, can
be preventié@Taf &Hi&& -tMIREtiggerari bhesvarer [D0£Ef 1BBsiSGES 1 C8cEdrdi ng to

the present invention of a 5 solidification processing nethod, subjectin
. P g, J g
processin@he temperature of the processing-object materials comes to

a specified temperature or higher, and the control section
) stops the water injection by the water injection section
when the temperature of the processing-object materials
10 becomes lower than the specified temperature, thus the
temperature of the processing~object materials can be
controlled so as to fall within a specified temperature
range, therefore the solidification processing apparatus 1is
enabled to ensure the safety of operation and vyield

15 solidified materials of stable quality.
[0040] Furthermore, according to one embodiment of the

solidification processing apparatus, the solidification

2N
P
1§ ,
%

processing apparatus further comprises an input section to
which an operation stop command is to be inputted, wherein
20 upon input of a stop command to the input sectilon, the
control section performs water injection by the water
injection section for a specified time duration. Thus, the
operation can be stopped in a state that the processing-
object materials within the casing have been softened.

25 Accordingly, start-up failures due to the processing-object



object materials to a first turn step of starting and kneading, a second
turn step of conpacting and a third turn ci step of further conpacting by
screw shafts, by which heat generation are caused by the friction and
conpaction of the 10 processing-object materials. Meanwhil e tenperature of
t he processing-object materials is detetted and, based on a si gnal show ng
the detected tenperature, quantity of water injection into the

processi ng-object materials is controlled, therefore the tenperature of the

processin 5 abj.ect terials i.s kept stahly at proper tenperatures, so
t hat soli%P%%&i%%ﬁe?gg?gl%?egtdﬁﬁetgﬁafﬁﬁﬁn@an‘Bg OBt Ired f@oi%F
Furt her nor.e, accord%ng to one enbodi nent of the solidification processing

met hod, wat%& iHj ettt oRCIRF 0 SPHE €€20 Fo ¥ sPHgY obf 82t 2hatferisil's it ar t ed

when the tenperature of the processing-object materials conmes to a specified
t enper at ur® <G Hiogher 2%dnd the water injection is stopped when the
tenperature of the processing-object materials becones [ower than the
speci fi ed [0&#3dr at uPesiAesa rasxifitdizy ofo thi e, Praecdl sadvantage hat t he
processi ng-obj ect -22- materials go high -enperarures to fire, or than the
pr ocessi ng-dBjdadtl aratien abgogeskowdTenpekrat ur esikeelebud t priaradetierd-or at ed
shape retention after the solidification, or other disadvantages can be
pr event ed.olf 048k tFui ther nov e,a a¢cordi nguto crieprenbddi sreat t ofig Thend
kneading, a second turn step of compacting and a third turn
~, step of further compacting by screw shafts, by which heat
generation are caused by the friction and compaction of the
10 processing-object materials. Meanwhile temperature of the
processing-object materials 1s detected and, based on a
signal showing the detected temperature, guantity of water
injection into the processing-object materials is
controlled, therefore the temperature of the processing-
15 object materials is kept stably at proper temperatures, so
that solidified materials of stable quality can Dbe
£ obtained.
[0042] Furthermore, according to one embodiment of the
solidification processing method, water injection into the
20 processing-object materials is started when the temperature
of the processing-object materials comes to a specified
temperature or higher, and the water injection 1s stopped
when the temperature of the processing-object materials

becomes lower than the specified temperature. As a result

25 of this, the disadvantage that the processing-object



solidification processing nethod, when the operation of the solidification
processing is shopped, water injection into she processing-object naterials
is perforned for a specified tinme duration. As a result of this, the 10
operation can be stopped in a state thzal the processing- object nmaterials
have been softened. Accordingly, stare=up failures due to the

processi ng-object materials solidified in the casing, or increases in the

| oad on the power source, can be prevented at a next-time operation start.
15 BRI EF DESCRI.PTI ON OF THE,DRAW NGS [ 0044] Fig. is a plan,view _showi ng a
solidifi cén[ai%(()gr?lagrsoc Ssi Eglg bpar A &déstdi 1 tﬁarﬁ’enﬁjgrdi nrl”élr?tt oft%[ehe
present invention; Fig.. 2 is side view show ng the solidificatio 20
processi n&ré)ﬁ&frséﬁ%;()%lﬂie&.t ﬁ%%maa]s%cg?oﬁr W vﬁ%@?%ﬁ%ﬁlﬁﬁsi hSi d€0F % mai n
body of the solidification processing apparatus; Fig. 3B is a sectional view
showi ng fifst9CSecone? &d StAPFd & %Elm%eﬁoﬁggi tﬁﬂlilﬁjg“‘;%trléwrshaft;
25 Fig. 4Ais a front view showing a third screw nenber; -23- Fig. 4Bis a
si de vi ewShGWFg He ahiard e86Sew e mFe P VENGSS is a sectional view

showi ng inside of the casing as well as lining pieces to be placed within
the <asi M§0431IFi g. BAiReEPFONt a¢FrerdsRBwtRg At eniPPacBepFapd; the

solidification processing method, when the operation of the

solidification processing is stopped, water injection into

<:\ the processing-object materials is performed for a
specified time duration. As a result of this, the
10 operation can be stopped in a state that the processing-

object materials have been softened. Accordingly, start-up
failures due to the processing-object materials solidified
in the casing, or increases in the load on the power

source, can be prevented at a next-time operation start.

15 BRIEF DESCRIPTION OF THE DRAWINGS
[0044] Fig. 1 is a plan view showing a solidification
(“\ processing apparatus according to an embodiment of the
N

present invention;
Fig. 2 is a side wview showing the solidification
20 processing apparatus;
Fig. 3A 1is a sectional view showing inside of a main
body of the solidification processing apparatus;
Fig. 3B is a sectional view showing first, second and
third screw members constituting a screw shaft;

25 Fig. 4A is a front view showing a third screw member;



Fig. SBis a plan view show ng an aspect that the end face plate is
attached to an end portion of the casing; Fig. SCis a side view show ng the
end face plate;

view showi ng a solid regenerated fue
REFERENCE NUMERALS [ 0045}
11 casing 12 input port
20 22 second screw nenber
32 water injection pipe

a prior art.
face plate

Fig. 7 is a front view

showi ng a spacer; and 10 Fig. 8 is a

manuf act uri ng apparatus according to
;1 main body 2 screw shaft 15 5 end
14" exhaust port 21 first screw nenber

23 third screw nmenber 31 water injection nozzle
33 solenoid valve 25 52 discharge hole -24- 53

mol di ng nozzl e ;84 heat ery 35 tieuperaturg $80S0% e/ 2 ndhiv e Shaf {38 bl ower

g

10

15

20

25

Fig. 5 1is a sectional wview showing inside of the

casing as well as lining pieces to be placed within the

casing;

Fig.

Fig.

6A i1s a front view showing an end face plate;

6B is a plan view showing an aspect that the end

face plate 1s attached to an end portion of the casing;

Fig.

Fig.

6C is a side view showing the end face plate;

7 is a front view showing a spacer; and

Fig. 8 1s a view showing a solid regenerated fuel

manufacturing apparatus according to a prior art.

REFERENCE NUMERALS

[0045]
2
5
11
12
14
21
22
23
31
32
33

52

1 main body

screw shaft

end face plate

casing
input port

exhaust port
first screw member
second screw member
third screw member
water injection nozzie
water injection pipe
solencoid valve

discharge hole



C control section DETAI LED DESCRI PTI ON OF THE PREFERED EMBODI MENTS [ 0046]
Her ei nbel ow, the solidification processing apparatus of the present
invention will be described in 10 detail by way of enbodi nents thereof
illustrated in the acconpanying draw&y s. [0047] Fig. 1 is a plan view
showing a solidification processing dpparatus according to an enbodi nent of
the invention, and Fig. 2 is a side view showing the 15 solidification
processi ng apparatus. [0048] This solidification processing apparatus is an
appar atus for @@oc§§§&p? wasi es_ containing plastics, which are nelting
materi al s, and paper re Use of wood refuse, which is non-nelting materials,
as an exanpl e g% degrggessing-object materials that are materials to be
processed, the apparatus being a solid fuel manufacturing apparatus which
conpacts and solidifies those wastes to manufacture solid regenerated
fuel s. The pap§P r ef R 2 oPF i Matee  from wast e paper, and the wood refuse
origi nates 25 gronlmaste wood. Whereas plastics, waste paper and waste -25-
wood are all r Fat?@bY? ﬁ@???cult to treat for material recycle, the
solidification processing apparatus of this enbodi ment nakes it possible to
recycl e the abdverhe¥tfoned materials into solidified fuels of high quality

and high 5 heating val ue.
C control section

DETAILED DESCRIPTION OF THE PREFERED EMBODIMENTS

[0046] Hereinbelow, the solidification processing

)""-\\\
/

P

apparatus of the present invention will be described in
10 detail by way of embodiments thereof illustrated in the
accompanying drawings.
[0047] Fig. 1 is a plan view showing a solidification
processing apparatus according to an embodiment of the
invention, and Fig. 2 is a side view showing the
15 solidification processing apparatus.
[0048] This solidification processing apparatus is an
i apparatus for processing wastes containing plastics, which
are melting materials, and paper refuse or wood refuse,
which 1s non-melting materials, as an example of
20 processing-object materials that are materials to Dbe
processed, the apparatus being a solid fuel manufacturing
apparatus which compacts and solidifies those wastes to
manufacture solid regenerated fuels. The paper refuse
originates from waste paper, and the wood refuse originates

25 from waste wood. Whereas plastics, waste paper and waste



[ 0049] This solid fuel manufacturing apparatus is conposed roughly of a
mai n body 1 for perform ng process of processing-object materials, a
gearbox 3 for driving the t ." main body 1, a speed reducer R a

transm ssion gear T and a 10 notor M_J0050] In the main body 1, a pair of
screw shafts 2, 2 for kneading and compacting the processing-object
materials are housed in a casing 11 in which an input port 12 for the
processi ng-object materials is fornmed in. an upper side 15 face. A flange 13

is forned at .an end Egrtggf of the dg%§Eggé§1 on i.its one.sjde %%gosite to

the side BRCwhith tA&T dearbox 3 s Iprovi ‘ahd “an2énd” Facdpitare s is

fixed to _the flan 13 with.bholts., A plurality of nolding nozzl . 53 for
dischargiﬁﬁcﬁFggesgﬁﬁepF8&ég§?ﬁ§9%6P80tp?&ﬁ%ﬁﬁ%ﬁ%,a?@aﬁﬁFgé ﬁﬁfdgﬁdsthem

si mul taneously, are attached to the end face plate S. A side face of the
end face PMRPELBCENdMASSeddePREFLPOR 6F Fﬁ&yFE§n§§91§b8W€‘E@ﬁﬁé@@@@ to each
other wth a |ink hinge device 51 so that with the bolts renoved, the end
face pl at 825°€aAlBe tirhedCbydt hecti dkehisngel dBvPEe PR I5TLY HeBE ef'd 954 f or
heating the processing-object -26- materials, and a tenperature sensor 55
for detectfA§lad vVeAperature of the processing-object materials discharged

fromthe nolding nozzles 53, are provided in the end face plate 5.
[0049] This solid fuel manufacturing apparatus 1is

composed roughly of a main body 1 for performing process of

N processing-object materials, a gearbox 3 for driving the

- main body 1, a speed reducer R, a transmission gear T and a
10 motor M.

[0050] In the main body 1, a pair of screw shafts 2, 2

for kneading and compacting the processing-object materials

are housed in a casing 11 in which an input port 12 for the

processing-object materials 1is formed 1in an upper side

15 face. A flange 13 is formed at an end portion of the

casing 11 on its one side opposite to the side on which the

£ gearbox 3 is provided, and an end face plate 5 is fixed to

the flange 13 with bolts. A plurality of molding nozzles

53 for discharging processed processing-object materials,

20 while molding them simultaneocusly, are attached to the end

face plate 5. A side face of the end face plate 5 and an

edge portion of the flange 13 are connected to each other

with a link hinge device 51 so that with the bolts removed,

the end face plate 5 can be turned by the link hinge device

25 51. Heaters 54 for heating the ©processing-object



5 [0051] A water injection nozzle 31 is provided at the input port 12 of
the casing, and a solenoid valve 33 is interposed on a water injection pipe
32 connecting to the water injection nozzle 31. The solenoid valve 33 is
connected to a control section Cso as to allow water 10 injection into the
casing 11 to be effected under contraol2¢by the control section C. Control
contents by the control section Cw |l be described in detail later. [0052]
In an upper side face of the casing 11, two exhaust ports 14, 14 are forned
on wi dthwi se both sides of 15 the input port 12. The exhaust ports 14
comuni cal@“GF tR1E: bl PRer 3B YFAPETEALEES THEH over BOfs &-9GrimEd as to
suck up an exhaust object fromw thin the casing 11 and discharge the
exhaust oBFBEETBGELEf tthetBi PIICKE SiSh \aNiCBH €Ctthealot § #7 ¥ 5 c dtlis6R2pP6Eessi ng
apparatus is |ocated. The 20 exhaust object is steam generated fromthe
processi n§ToBbjtact medtdrical zoi alasb3 parte PHOvddstaiins gasesnd| ifggied fi ne
particles, powder dust and the |ike generated fromthe processing-object

mat eri al spilatehé.casing 11 as well. [0053] Fore ends of a pair of rotating
shafts 70 25 extending fromthe gearbox 3 confront one surface of the 27
casi Ag 11[6P63ér to & heagear boxedtiand rdriale shBaftls 12 wacted havi ngea
hexagonal cross section abut on fore ends of the rotating shafts 70, 70,
respecti vehputThepai t2ofofdrilve cshahtys Ehdexsendlpavall etaltve eaghiet her up

to proximties
interposed on a water injection pipe 32 connecting to the
TN water 1njection nozzle 31. The solenoid valve 33 1is
connected to a control section C so as to allow water
10 injection into the casing 11 to be effected under control
by the control section C. Control contents by the control
section C will be described in detail later.
[0052] In an upper side face of the casing 11, two
exhaust ports 14, 14 are formed on widthwise both sides of
15 the input port 12. The exhaust ports 14 communicate with a
blower B via a duct. This blower B is so formed as to suck
£ up an exhaust object from within the <casing 11 and
- discharge the exhaust object out of the building in which
the solidification processing apparatus 1is located. The
20 exhaust object 1s steam generated from the processing-
object materials in most part, but contains gases, liquid
fine particles, powder dust and the like generated from the
processing-object materials in the casing 11 as well.

[0053] Fore ends of a pair of rotating shafts 70

25 extending from the gearbox 3 confront one surface of the



5 to the inner surface of the end face plate S. The screw shafts 2, 2 are
fitted to the pair of drive shafts 72, respectively. [0054] Each screw
shaft 2 has a shaft portion which is fitted to the drive shaft 72, and
screw bl ade portions 10 fornmed on a circunferential surface of the shaft
portion. The pair of screw shafts 2, 2%ttted to the pair of drive shafts
72, 72 have screw bl ade portions fornmed in nutually opposite turns, and the
screw bl ade portions are so placed as to overlap with each other as viewed
along a direction_15_in which %he shaft portion extends. The pair of
rotating “8Raffsli?ocl9gear &odf 9eﬁe?ﬁp8xrgtaﬁpéndFﬁVﬁuFﬁéﬁFﬁ dpp&site
directions as shown by arrows A, A2. Thus, the screw shafts 2 are driven
into rotafP8ANg0 2t RRXAIRE S erenr bt adect pert PEHS VerlE wit®s e8éh téeher from
up to down, thereby 20 sandw ching the processing-object materials inputted
within tKeteasrfg sieidmd 1P andfler risRpatiel vter i alset avidrd hedeade - ace
plate 5 while kneadi ng and conpacting the materials. [0055] Wthin the
gear box 3sapéthousedtirngpabaratlet otat ieaghshdfiter 700 70 anmdxdpditigears 71
whi ch are provided 25 for the pair of rotating shafts 70, 70, respectively,
so a® _28+tot ahmesinwit hseachcet lngr .tiGnecnd fheepailatef %ot afhagscshafts 70,
70 is connected to a coupling 4 provided in adjacency to the gearbox 3. The
coupling 4hesteorhectechrteo ftheedpesd teducer rR s thdtver otlatfng fiarce
transferred from

respectively.

[0054] Each screw shaft 2 has a shaft portion which is

fitted to the drive shaft 72, and screw blade portions
10 formed on a circumferential surface of the shaft portion.
The pair of screw shafts 2, 2 fitted to the pair of drive
shafts 72, 72 have screw blade portions formed in mutually
opposite turns, and the screw blade portions are so placed
as to overlap with each other as viewed along a direction
15 in which the shaft portion extends. The pair of rotating

shafts 70, 70 are driven into rotaticn in mutually opposite

.

directions as shown by arrows Al, AZ. Thus, the screw

£,

h

shafts 2 are driven into rotation so that the screw blade
portions overlap with each other from up to down, thereby
20 sandwiching the processing-object materials inputted within
the casing 11 and transferring the materials toward the end
face plate 5 while kneading and compacting the materials.
[0055] Within the gearbox 3 are housed the pair of
rotating shafts 70, 70 and spur gears 71 which are provided

25 for the pair of rotating shafts 70, 70, respectively, so as



3 the notor Mvia the transm ssion gear T is reduced by the
and transferred to the one rotating shaft 70 via the coupl
rotating force is transferred fromthe one rotating shaft
gear 71 to the other rotating shaft 7C, so that the pair o
shafts 70, 70 are rotated in mutually-dpposite directions
speed. [0056] A cutter 6 is fitted to the flange 13 of the
cutter hinge 61, and the processed processing- object mater

speed reducer
ing 4. The
70 via the spur
f rotating 10
at an equal
casing via a
i al s discharged

R

fromthe nolding nozzles 53 of 15 the end face plate 5 are cut by the cutter

6. The cutttcerméshi nclthdesarcot aviyh&ni veOrE2, o662 witd clvadre ©6
rotating shaft coupled to their ends to cut the orocessing-
mat eri al s,sharftsa 70t ardd khsf eamtcort<aB tor adrcwupgintghel r ok
The cutter hinge 61 of the cutter is 2C fixed at one edge o

t atcach tabaut a
obj ect

atrydkai vies 62.

f the end face

plate 5 omditascong sidehoppaside tD. t heecsicderan nahiach ¢ hesdddk & nge devi ce

51 is fixed, so that the cutter 6 is rotatable in a direct

ion opposite to

the directdren dgrashircidde endd ace e ti s rdtatiathn Wdh-an mnd, portion

of the casing closed by the 25 end face plate 5, the cutter

6 is |ocated on

an oufer sifle 9% frace;of thhe gnd face iplaten Fof sopenipgqof,t heend face

plate 5, while the cutter 6 is turned to an open position

as shown in Fig.

L the endJace Mal& > kSahdr 19%ddtadr M MEPHLRD BRROTE ifd! At i N

direction e cutter

70 via the coupling 4. The rotating force 1is transferred

£ from the one rotating shaft 70 via the spur gear

other rotating shaft 70, so that the pair of

71 to the

rotating

10 shafts 70, 70 are rotated in mutually opposite directions

at an equal speed.

[0056] A cutter 6 1is fitted to the flange 13 of the

casing via a cutter hinge 61, and the processed processing-

object materials discharged from the molding nozz

les 53 of

15 the end face plate 5 are cut by the cutter 6. The cutter 6

includes rotary knives 62, 62 which are rotated about a

T,
£ “

o/

20

25

rotating shaft coupled to their ends to cut the processing-
object materials, and a rotary knife motor 63 for driving
the rotary knives 62. The cutter hinge 61 of the cutter 1is
fixed at one edge of the end face plate 5 on its one side
opposite to the side on which the link hinge device 51 1is
fixed, so that the cutter 6 1s rotatable in a direction
opposite to the direction in which the end face plate 5 is
rotated. With an end portion of the casing closed by the

end face plate 5, the cutter 6 is located on an outer side



5 6. As a result, maintenance work of the end face plate 5, maintenance

work of the screw shafts 2 within the casing 11

end face plate 5 opened, and maintenance work of lining pieces within
casing 11 C)I Ji (lining pieces will be described |later), can be 1G
facilitated. [0057] Fig. 3A is a sectioRdl view show ng inside of the

body 1.
screw nenber 21, a second screw nenber 22 and a 15 third screw nenber
an order fromthe input port 12 side toward the end face plate 5 side in the

casing 1i.

[ 0058] Each of the pair of screw shafts 2, 2 is conposed of a

fae skreve nenbefgcoiplage 23 aFerf opredner ofhdflte pord iforse

22a, 23a and screw bl ade portions 21b, 22b, 23b, respectively. In the
portions 2IaLa@ad of whhéef ithst 20 tand Gebondusteewt perberapent hwotght ol es

22c each having a hexagonal cross section for insertion of the drive
shafts 72 are fbowedicodxial W thheheercenfere agiisteOb the totrherd Handg

21c,

the shaft portion 23a of the third screw nenber

to be performed wth the

t he
mai n
first
23 in
21a,
shaf t

in

a bottonmed hole 23c havi ng

a hexagonaldicreassi @b seetsdhet aobetfd tthwedhimt odaréor eoend fpartd omitofet he

drive -30-

shaft 72 is forned coaxial with the center axis. A bolt hol

e 24

adj oi i ng the bof toonedshot g 23entsnprovi dedki pramheenrad aceOfptde: shaft
portion 23a of the third screw

10

15

20

25

maintenance work of the screw shafts 2 within the casing 11
to be performed with the end face plate 5 opened, and

maintenance work of 1lining pieces within the casing 11

(lining pieces will be described later), can be
facilitated.
-[0057] Fig. 3A 1s a sectional view showing inside of the

main body 1.

[0058] Each of the pair of screw shafts 2, 2 is composed
of a first screw member 21, a second screw member 22 and a
third screw member 23 in an order from the input port 12
side toward the end face plate 5 side in the casing 11.
The screw members 21, 22, 23 are formed of shaft portions
2la, 22a, 23a and screw Dblade portions 21b, 22b, 23b,
respectively. In the shaft portions 2la, 22a of the first
and second screw members, through holes 21c, 22c each
having a hexagonal cross section for insertion of the drive
shafts 72 are formed coaxial with the center axis. On the
other hand, in the shaft portion 23a of the third screw
member, a bottomed hole 23c having a hexagonal cross

section to be fitted into a fore end portion of the drive



menber. To the drive shaft 72, the first and second screw 5 nenbers 21, 22
are attached with the through holes 21c, 22c fitted into insertion, and the
third screw nenber 23 is also attached with the bottoned hole 23c fitted
into insertion. Abolt 25 is inserted into the bolt hole 24 of the end
face of the third screw nenber 23 and sci¥eéwed to 10 the drive shaft 72, by
which the first to third screw nenbers 21, 22, 23 are fixed to the drive
shaft 72. [0059] Fig. 3B is a sectional view showi ng the drawn-out first,
second and third screw nmenbers 21, 22, 23 constituting the screw shaft 2.
The first séhéewtnehbers 2fornsdt hwasdednd St edlAe@serte22 @nds t heAt Biodd screw
menber 23 are so forned that dianeters DI, D2, D3 of the shaft portions
2la, 22a, 23aliencéreas® dimirhy stibedepttIhatl hele the dianerersd®d, iD2anD3 of
the shaft portions 2la, 22a, 23a are so fornmed as to satisfy a relationship
that DI < D2n20 €a03. A sahepi sbhés Rior2on PR3af bhie skeew Hl mdle spartd ons
21b, 22b, 23b are so formed as to decrease in this order, having a

rel ati onshi petibatr.P1Tz RPR2e> RI.vdFwHdver ,72 t hilcknesses Itd F2cohd afcriche
screw bl ade portions 21b, 22b, 23b are so fornmed as to increase in this

order, chavi pgrd2ra rel abtionshi ptthahell with2tReT3hrAsigh MeswWlst 2af-,t hese - 31-
conditions, capacities of parts of a process chanber fornmed by surfaces of

the screw nembery21in2, 123eaRdohhe dneenesunfiace ofrthe agid1y 11 decrease
in an order of the first
also attached with the bottomed hole 23c fitted into
£ insertion. A bolt 25 1s inserted into the bolt hole 24 of
the end face of the third screw member 23 and screwed to
10 the drive shaft 72, by which the first to third screw
members 21, 22, 23 are fixed to the drive shaft 72.
[0059] Fig. 3B is a sectional view showing the drawn-out
first, second and third screw members 21, 22, 23
constituting the screw shaft 2. The first screw member 21,
15 the second screw member 22 and the third screw member 23
are so formed that diameters D1, D2, D3 of the shaft
,fj; portions 2la, 22a, 23a increase in this order. That 1is,
» the diameters D1, D2, D3 of the shaft portions 2la, 22a,
23a are so formed as to satisfy a relationship that D1 < D2
20 < D3. Also, pitches P1, P2, P3 of the screw blade portions
21b, 22b, 23b are so formed as to decrease in this order,
having a relationship that Pl1 > P2 > P3. Further,
thicknesses T1, T2, T3 of the screw blade portions 21b,

22b, 23b are so formed as to increase in this order, having

25 a relationship that Tl < T2 < T3. As a result of these



screw nenber 21, the second screw nenber 22 and the third 5 screw nenber 23.
Accordingly, the first screw nenber 21, the second screw nenber 22 and the
third screw nenber 23 are enabled to transfer the processing-object
materials securely w thout causing any gjsadvantages such as bite, and yet
enabl ed to exert progressively increasf% 10 conpacting forces on the
processi ng-object materials. A ratio of a capacity of one part of the
process chanber facing the third screw nenber 23 to a capacity of another

t of th h ' ' i
ati o vi thiRoaTt ahgalor oot bhr hcBihet crhat e ot rererrafes sihadact ty
reduction r of the screw, shaf acity

tio). . Wth e 2 Vi suc ca
redacti on r§¥i8¥r&§§ng(ﬁiv'$ﬁ ECBEVkmgﬁggﬁf#§4gr§€1tggoﬁ”“g.@ﬁ% g?“?ﬁput
time can be coggacte gé discharg%gtine %y t he nol din nozgleﬁ 5%.of t he
end face pl 3BT £0°sUEN"A°263PeVEl T halE THESGulR PeciiTe gravity faFfs
within a range of about 0.45 to C 5. Also, wastes having a bul k sgecific
gravity of BCH2% BEMPRPuL i nfE'Tatt B¢ oRpagt eleBPe Idide et £F meE FOm t he
nol di ng nozzles 53 to such a level that their true specific gravitg falls
Wit hi n%a r ahgeeBf mePhegbout- 0.8°¢Or AL NGB [DO6OL TAR erfd Pori¢oredf 2t he
shaft portion 22a of the second screw nmenber on one side closer to the
first screwthaespseprngl sy anc@her pert iag ofhe hehskdf tSqgert ierm23a 8f

are enabled to transfer the processing-object materials

o securely without causing any disadvantages such as bite,

and yet enabled to exert progressively increasing

10 compacting forces on the processing-object materials. A

ratio of a capacity of one part of the process chamber

facing the third screw member 23 to a capacity of another

part of the process chamber facing the first screw member

21 is set to a ratio within a range of 1/2 to 1/3

15 (hereinafter, referred to as capacity reduction ratio).

With use of the screw shaft 2 having such a capacity

£ reduction ratio, wastes having a bulk specific gravity of
\

0.025 at input time can be compacted at discharge time by

the molding nozzles 53 of the end face plate to such a

20 level that the bulk specific gravity falls within a range

of about 0.45 to 0.5. Also, wastes having a bulk specific

gravity of 0.025 at input time can be compacted at

discharge time from the molding nozzles 53 to such a level

that their true specific gravity falls within a range of

25 about 0.8 to 1.



the third screw nenber on one side closer to the second 5 screw nenber 22,
are formed so as to be tapered, respectively. As a result, when

processi ng-object materials are transferred sequentially by the first to
third screw nenbers 21, 22, 23, the progge55|vely i ncreasing di aneters of
t he shaft portions 2la, 22a, 23a 10 cau ¢ Tess resistances to be given to
t he processing-object nmaterials. [0061] The first screw nenber 21, the
second screw nenber 22 and the third screw nmenber 23 are all forned by

wi ndi ng the bl ade PO ions, 21b, 22 23b, 15 respectiv , W a
number  of tﬁﬁgégﬁglngg& % RCTrhat O% Qﬂﬁﬁesg?%% BHEElSP fﬁ%ys%ftéﬁﬁlade
portions 21b, 22 23b of ach screw ne eneraII qual in

ci r cunf er ent PEPT I pSSEEFoH G e bt HeF - §F % & 8§e fch lg% ghF%Taaérﬁﬁrtlons
21b, 22b, 23b, respectively, as viewed fromthe axial 20 direction.

result of tRFED eﬁaﬁéfaé@@r S TofeRhePREF EW RENDEFs PEIDRODIIGR § 32| P?t at ed
and noreover nmai ntenance work such as repair and repl acenent of the screw
menbers 21092 th33dherones BEEYPSFo kel e SPB06210F Y. L2A §he asEFORE view
shomﬁng the third screw 25 nmenber 23, and Fig. 4B is a side view show ng
the thperd -88rescr @@Rerber2223. a¥e Fi éom@ the | efst side bPe theptredt side
and placed in proximty to the inner surface of the end face plate S. As
shown in Figsspd4atandl4B, theAthird result, when processing-object

materials are transferred sequentially by the first to

<\7 third screw members 21, 22, 23, the progressively

; increasing diameters of the shaft portions 2la, 22a, 23a

10 cause less resistances to be given to the processing-object
materials.

[0061] The first screw member 21, the second screw

member 22 and the third screw member 23 are all formed by
winding the screw blade portions 21b, 22b, 23b,
15 respectively, with a number of turns being one turn. That
is, one-side ends of the screw blade portions 21b, 22b, 23b

o of each screw member are generally equal in circumferential

position to the other-side ends of the screw blade portions
21b, 22b, 23b, respectively, as viewed from the axial
20 direction. As a result of this, manufacture of the screw

members 21, 22, 23 1is facilitated and moreover maintenance
work such as repailr and replacement of the screw members
21, 22, 23 becomes easy to execute.

[0062] Fig. 4A is a front view showing the third screw

25 member 23, and Fig. 4B 1is a side view showing the third



screw nmenber 23 has a planar portion 23d which adjoins an 5 end of the screw
bl ade portion 23b and which is forned generally perpendicular to a center
axis of the shaft portion 23a. By rotationally driving the planar portion
23d in proximty to the inner surface of ,the end face plate 5, the
processi ng-obj ect materials conpacted iﬁ? "high 10 density are securely
extruded fromthe nolding nozzles 53 of the end face plate 5. The third
screw nmenber 23 applies to the processing-object materials the |argest
conpacti ng npactj ng. forgegs i y r me 21
22, 23, thuéiﬁﬁgft %@%géc?gm/ngﬁ%ggl 3 %%ingﬂgagggﬁpiﬁiﬁg %%rgg%%nﬂaggf and
nor e Iiablet{hghéggingagu%_to me}alim i ec s @%érgaéigesgkéegeingrga

pr ocessi ng- obj ect ot Srials than the ot her Cséiéw nekber 1 TheFe ore; T he

third screw er 23,1 de yp of a base portion for fr chr.one
steel, and éﬂggcg??%ypbﬁf?i n f§FW§EQ&F\&Q %ﬁftﬁﬁ%ﬁ@ngg%gﬁrf % gt the
base portion. The overlay_portion is referably f d hy using a
mear-resistéﬁﬁﬁﬁﬂ@ﬁ@%ﬁrsagh s 4 %ﬁl@%ﬁ%}%%-géggﬂhﬁﬁpeﬁ 191 190063]
Al'so, the third screw nenber 23 has an oil hole 28 radially extending in
the shatt pditd ofAf23d1e s§LRYt P oH1G uBPEEAPR NG B | 2N8 Stippth ed St hrOUHF t he
oil hole 28 to -34- between the bottoned hole 23c of the shaft portion 23a
and the dridRSHEfDs PRroAf dilselllagbr Leat @ nFotier graph t €L gkkaseshaft

preferably used. As a result, in spite of |arge
portion 23a. By rotationally driving the planar portion

23d in proximity to the inner surface of the end face plate

5, the processing-object materials compacted into high
10 density are securely extruded from the molding nozzles 53
of the end face plate 5. The third screw member 23 applies
to the processing-object materials the largest compacting
force out of compacting forces applied by the screw members
21, 22, 23, thus the third screw member 23 being larger in
15 abrasion wear and more liable to chipping due to metal
pieces or the like mixed in the processing-object materials
(o than the other screw members. Therefore, the third screw
member 23 1is made up of a base portion formed from chrome
steel, and an overlay portion formed by welding on the
20 surface of the base portion. The overlay portion 1is
preferably formed by using a wear-resistant material such

as tungsten carbide-based material.
[0063] Also, the third screw member 23 has an oil hole
28 radially extending in the shaft portion 23a, so that

25 lubricating oil is supplied through the oil hole 28 to



conpacting force applied to the processing-object 5 materials,

such di sadvant ages as stress corrosion, sticking, and bite of fine
of the processing-object materials between the shaft portion 23a

particles
of the thi
for the fi
t hrough oi
i ndi vi dual

fromthe
i nsi de of

22, 23. A
t he plural

rd screw nenber and the drive_shafts 72 can be prevented. Al so
rst and second screw nembers” 2 , 10 22, lubricating oil is fed

occurrence of

| holes fornmed in the screw nenbers, respectively, to between the

screw nenbers and the drive shafts 72 as in the case of the

third nber 23. [0064] The t hi 23 furth f
| ackacr ow METBLD7 {4 tRe GRH°T aLB.0f 2t he Enart POrtiionDas" STy

drive shaft 72, 20 LOOGS% Fig, 5is a iectLonaI Vi ew show ng
tHeEaTast hgP 1T S WhhY nUPReE casPng 1254

& pHacet & DIUr at #19F of

lining pieces 15, 15, ... surrounding the second and third screw nenbers

15

ackscrews to the.jackscrew hales 27 and applyi.ng force to the end. face of
the drive sHatt fékgll%ﬁggt?hgzkhir Ssc?%ﬁ/ﬂéﬁ%ﬁfg§§jﬁb Bé?eas?¥%g&ﬁﬁ?ed out

PTG CHanberCTe? procRssthg- obj ectPrat er FF2S$59 ot bet ween

ity of lining 25 pieces 15 and outer surfaces of the second and

third screWaBBiaehberac @ rarace Thel | iHiHy pllevedvastages provi dedresght in

nunber al ong a direction perpendicular to the axis of the

screw nenbed&rPsi@s astwelklings taodi fbite of fine particles of the
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processing-object materials between the shaft portion 23a
of the third screw member and the drive shafts 72 can be
prevented. Also for the first and second screw members 21,
22, lubricating oil is fed through o0il holes formed in the
screw members, respectively, to between the individual
screw members and the drive shafts 72 as in the case of the
third screw member 23.

[0064] The third screw member 23 further has four
jackscrew holes 27 in the end face of the shaft portion
23a. Screwing 7jackscrews to the jackscrew holes 27 and
applying force to the end face of the drive shaft 72 allows
the third screw member 23 to be easily pulled out from the
drive shaft 72.

[0065] Fig. 5 is a sectional view showing inside of the
casing 11. Within the casing 11 are placed a plurality of
lining pieces 15, 15, .. surrounding the second and third
screw members 22, 23. A process chamber for processing-
object materials is formed between the plurality of lining

pieces 15 and outer surfaces of the second and third screw

second and third



arrays along the axial direction of the second and third 5 screw nenbers 22,
23. The axial two arrays of lining pieces 15 are conposed of one array
extending generally along the circunference of the second screw nenber 22
and the other array extending generally3glong the circunference of the
third screw nenber 23. In Fig. 5 out of"eight 10 faces of the casing 11

havi ng an octagonal cross section, |ining pieces 15 |ocated in upper-half
four faces are extracted and an aspect as viewed along nor mal directions
of the indi es ccasing 1 il Lustrat t Sides
of the norma q\rnes%% 2?%062? Eggﬁlgg %ﬁg%ﬁﬁngﬁgaﬁ%e gﬁi%ﬁe

surface port n 15 whose qgne surface confront edg of _the Cr ¢ m/blade
portion 22pb," “1HE sécondcs lPH|E€I§€P8WCU§€ﬁbe<D r8§%ud|% 5 tion
15b which is for d in EF dother surface of surf gortron 15a so
as to 20 prStywde at'dhg FAEINGHHE" dfTe ?r%n ﬁédd@5 156° Wil ch is
provi ded near a forward end of the protrudrng portlon 15b. The mal, surface
portion IeaQﬁr%%%ﬁﬁr?%ﬁné epidecé i sTF T e’ r 8 Wk - F2SPRE afrOstdEITd The
lining pieces 15 are placed inside the casing 11 with their 25 protruding
portions 156536t r GETRGTBUt4F de Hr-om TReoughliaB6-t vl e rRyenedli nlitHe1 ¢ asi ng
11. Wedges 16 are inserted from outside of the casing 11 into the wedge

hol es 15c ofPitdfes ptot rrddi ngopBPEEans T156Ner ctinedi ngxeandide tdradasliliy 11,

along the circumference of the second screw member 22 and

the other array extending generally along the circumference

of the third screw member 23. In Fig. 5, out of eight

10 faces of the casing 11 having an octagonal cross section,
lining pileces 15 located 1in upper-half four faces are
extracted and an aspect as viewed along normal directions
of the individual faces of the casing 11 is illustrated on
extension sides of the normal lines.

15 [0066] Fach of the lining pieces 15 has a wall surface
portion 15a whose one surface confronts an edge of the

™ screw blade portion 22b, 23b of the second or third screw

e

f

&
“L

member, a protruding portion 15b which 1s formed in the
other surface of the wall surface portion 1ba so as to
20 protrude along the normal direction, and a wedge hole 1b5c
which 1is provided near a forward end of the protruding
portion 15b. The wall surface portion 15a of each lining
piece is formed from wear-resistant steel. The 1Ilining
pieces 15 are placed inside the <casing 11 with their

25 protruding portions 15b protruding outside from through



respectively, so that the lining pieces 15 are fixed to the 5 casing 11. As
aresult, the lining pieces 15 can be easily fitted to and renoved from
within the casing 11 with a sinple structure. In particular, lining pieces
15 around the third screw nmenber 23 are re liable to occurrence of wear
and chi ppi ng because processi ng-obj ect Tatérials 10 comi ng into contact with
one surface of the wall surface portion 15a are subjected to higher
conpacting forces. However, since the lining pieces 15 are easy to fit and
renove, their nai nan rk such as repair and .replacenent .c e easily
carried out .ho S[B%%ﬂ%oliﬁgn% s Aty oln]t' v:"%v(é/géeﬁov%i n&rtehelnesnecftf%gefbroﬁ ate
5 Fig. 6B is a.plan vi show.n aspect .that the .end fa pl 51s
attached to© tsé‘r?lt? po tlgﬁlﬁ Sfastlﬁl% ajc s]rlﬁ Olﬁleaﬁ’&dlgieg.h%%?sﬁgcsio e View
showing the end face plate 5. 2 0068] The end face plate 5, as shown in
Fig. 6A haPZ U iRyt oFowt sgﬁgr &é%&luéﬂsm@z,o%tzg,lqg. t%?O\(ﬁ §e&d9 n'an area
al ong which the planar. portion 23d of the third screw nenber extend in
proxi mty tH&ESRE e Ymol S g oA 1% s B3 e 9Gfseritedt ihtio t%e h sdifar ge
hol es 52, respectively, as 25 shown in Fig. 6C. A step portion 52a is forned
at openi ngs C37ANDflleachsdids dgaige -hdihe 32 1M Gtile Fasont> il B ket s
thereof, and a flange 53a provided at an end portion of the nolding nozzle
53 i s engagdd ttiach the agteprpopvednsiB2a efthin the casing 11 with a

simple structure. In particular, lining pieces 15 around

the third screw member 23 are more liable to occurrence of

wear and chipping because processing-object materials

10 coming into contact with one surface of the wall surface
portion 15a are subjected to higher compacting forces.
However, since the lining pieces 15 are easy to fit and
remove, their maintenance work such as repair and
replacement can be easily carried out.

15 [0067] Fig. 6A 1is a front view showing the end face
plate 5, Fig. 6B 1s a plan view showing an aspect that the
end face plate 5 1is attached to an end portion of the

casing 11, and Fig. 6C is a side view showing the end face

plate 5.
20 [0068] The end face plate 5, as shown in Fig. 6A, has a
plurality of discharge holes 52, 52, .. provided in an area

along which the planar portion 23d of the third screw
member extend in proximity thereto. The molding nozzles 53
are inserted into the discharge holes 52, respectively, as

25 shown in Fig. 6C. A step portion 52a 1is formed at openings



t he di scharge hole, by which the nolding nozzle 53 is 5 fitted to the

di schar ge

in the discharge hole 52 with

casing 11.

hole 52. As shown in Fig. 3A, the nolding nozzle 53 is attached
the flange 53a directed toward inside of the
A forward end portion of the_nolding nozzle 53 protrudes over

length of 5 mm- 10 nmoutward from the3durface of the 10 end face plate 5.

The end face plate 5, in which through holes 5a are provided over its

entire per
inserted i
ext endi ng

heaters 54 are resistance-heati

electricr
wi dt hwi se

i phery, is fixed to the flange 13 of the casing with bolts
nto the through holes_5a._ [0069]1 Linear-shaped heaters 54
aﬁacaoWﬂS H%e BHFaﬂ%%

t
ddistestice. 2 he r@eﬂf&%n%ia FEOEFhgdd 3th 1% PeFtneen | ¢f tHee

direction, and in two lines in the thic.cnesswi se direction each

at the indi®aldlidlg vitek hve se3 20Spragededt wpbbi thens.tess na tolaeenstit of

interval s

pl acement

of the six- line heaters 54 in the wi dthw se direction, placenent
i nterval s dfheedttsghafrger hphes dre génehal theequalding omezzdot hér whil e
intervals of outernost lines on both sides are |arger than those
of thedb centfrialtdduro 26hardayshaByet hbseabRangéreshowni tilm ridspeciA t otlide

w dt hwi se -38- direction of the end face plate 5, a quantity of heating

d°P'n RN erdPace it abecs. TR

ype heaters for fulfilling heating by

a

applied to mential portlieornivhichattsadlagdern ithd hel suhere ol @i Sthartge hol es
52 and therefore larger in pass quantity of

L
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the flange 53a directed toward inside of the casing 11. A
forward end portion of the molding nozzle 53 protrudes over
a length of 5 mm - 10 mm outward from the surface of the
end face plate 5. The end face plate 5, in which through
holes 5a are provided over 1its entire periphery, 1is fixed
to the flange 13 of the casing with bolts inserted into the
through holes 5a.

[0069] Linear-shaped heaters 54 extending up and down
are contained in the end face plate 5. These heaters 54
are resistance-heating type heaters for fulfilling heating
by electric resistance. The heaters 54 are arranged in six
lines in the widthwise direction, and in two lines in the
thicknesswise direction each at the individual widthwise
placement positions. As to placement intervals of the six-
line heaters 54 in the widthwise direction, placement
intervals of central four lines are generally equal to one
another while placement intervals of outermost lines on
both sides are larger than those of the central four

arrays. By this arrangement, with respect to the widthwise



processi ng-object materials is nade |larger than a quantity 5 of heating
applied to both side portions which are snaller

hol es 52 and therefore snmaller in pass quantity of processing-object

mat eri al s.
processi ng-object nmaterials is general

Thus, the quantity of heati? per unit volunme of

direction of the end face plate S. [0070] Further, wth the two-Iline

pl acenent of the

uni form zed over the w dt hw se

in the nunber of discharge

10

heaters 54 in the thicknesswi se direction of the end face

plate 5, heating characteristic f _processing-object  nmaterials can be kept
éﬁreéklon o% %he en 59 thpﬁ ﬁgg (I@g% %

al nost unchanged even when t he

g Surface iHsinterchanged

front-and-rear. t surfaces, as describhed |ater. Al so when one of the
EFV@E hgh

heat er s

545t
pr ocessi ng-
the heatin

e number of

hi SRS 8 o Pect o s faiied, th

?'ect materjal s can be heated by the other heater 54 so {hat

T6h et i1 i 137 cHe bRt OB 1Y ovet! PODT1IUARel BAdCF ace

plate 5 is provided with a tenperature sensor 55. Fiore specifically,
t enper at ur PLIEHTDINGPH 5 pF aBebCT hat delfhBadfd LR&EE pltdtad 5 soudhaita  heat
receiving portion is exposed in an inner surface of a 25 specified discharge
hol e 52 outCbfheqelpyupaPli§doto- 89Lhdisdelgamys tHolnss B CIBya i sma ehper at ur e

sensor

55,

tenperature of processed processing-object materials extruded

from wi t hi nin heheasiingell dfs diet@rttiere MThees 52 and therefore smaller

10

15

20

25

in pass quantity of processing-object materials. Thus, the
quantity of heating per unit volume of processing-object
materials 1s generally uniformized over the widthwise
direction of the end face plate 5.

[0070] Further, with the two-line placement of the
heaters 54 in the thicknesswise direction of the end face
plate 5, Theating characteristics of processing-object
materials can be kept almost wunchanged even when the
fitting surface 1is interchanged between front-and-rear two
surfaces as described later. Also when one of the heaters
54 in the thicknesswise direction has failed, the
processing-object materials can be heated by the other

heater 54 so that the heating function reliability can be

improved.
[0071] The end face plate 5 1s provided with a
temperature sensor D55. More specifically, a temperature

sensor 55 is placed inside the end face plate 5 so that a
heat receiving portion 1is exposed in an inner surface of a

specified discharge hole 52 out of the plurality of

et heen

a



t enper at ur

sl eeve-like tenperature sensor 55 may be fitted into an outer surface of a
nol di ng nozzle 53 protruding fromthe end face plate S. Further,

i ke tenpe

e sensor 55 is connected to the control section 5 Alternatively,

nozzle 53 with a band or the like. 10 Ofherwi se, tenperature of the

processi ng-

object materials discharged fromthe nol ding nozzle 53 and

a pl ate-
rature sensor may be fixed at_a forward end portion of a nolding

dr opped into a downward bucket may be detected by an infrared tenperature

sensor.
proce55|ng
det ect ed.

control sedtSBIFC 6% r oPS opBFEFFBACH e CRDT BT WPV ve @?Wﬁr%Qk§Mﬁter

, requi red onl t. the tenperature of the
O@tﬁ gjc?trgr?at i8S process&d b %tl fre Wraltélrsenafsteélsfrcar?%e

[0072] Based on a signal Si fronlthe t enper at ure sensor

t he

injection pipe. Mre specifically, upon reception of a signal Si fromthe
20 tenper atUre SEsof 55, YhEhéant For sextiwh Gl i fishagliengCtdetect €diq hat

the tenperature of the processing-object materials is over 120C, then
transmts daEmansdlurs gieilsW bo tike sulrendiad! viad vehg3 comtterod tdwrtsisirenoi d
havi ng received the control signal Wis opened to allow 25 wat er

val ve 33

to be 3 nj ect.ed Ailteorridte welsi N 14l edgeal Tlesut eppthetu46- stesper dbumesof the
processi ng-

object materials within the casing 11 is |owered, so that
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protruding from the end face plate 5. Further, a plate-
like temperature sensor may be fixed at a forward end
portion of a molding nozzle 53 with a band or the like.
Otherwise, temperature of the processing-object materials
discharged from the molding nozzle 53 and dropped into a
downward bucket may be detected by an infrared temperature
sensor. In brief, it is required only that the temperature
of the processing-object materials processed by the screw

shafts 2 can be detected.

[0072] Based on a signal S1 from the temperature sensor
55, the <control section C controls operation of the
solenoid valve 33 of the water 1injection pipe. More

specifically, wupon reception of a signal S1 from the
temperature sensor 55, the control section C, 1if having
detected that the temperature of the processing-object
materials 1s over 120°C, then transmits a control signal W
to the solenoid wvalve 33, where the solenoid valve 33
having received the control signal W 1s opened to allow

water to be injected into the casing 11. As a result, the

a



Meanwhi | e, upon reception of the signal S1 fromthe 5 tenperature sensor 55,
the control section C, if having detected that the tenperature of

processi ng-object materials has | owered bel ow 120C, then transmits the
control signal Wto close the solenoid gﬁlve 33, where the water injection
into the casing 11 is stopped. By 10 perform ng water injection control
based on the tenperature sensor 55 as shown above, the tenperature of the
processi ng-object nmaterials is controlled so as to be kept mﬁthin a

temper at ure. g ng@g%%t%fregegfr%wy FC 10 M0 Jtoorzg«}emafgd'“ the

t enper at ur enperature 5 ran € as rences or erfornlng t

control of the solenoi.d valve may_ be nge ired cording to
t he conposﬁl o' Gnd wat'er eern%d 'of Sporo aE| gdd Ca[nt ?Ser |Sa‘1w;Eh

exanple, with a water content of about - in the processing- ob ect

material s, %Qﬁ%qmﬂﬁﬁﬁ’ ure anﬁéaEbﬁPrSIIé&”?dzag?%nﬁénopeldﬁé“ﬁﬁll
descri bed above, while wth a water content of 20 wt%or nore in the
processi ng- S5t bt eriRATS, FaRERRer &tfur £16F  pHGEES's | ng- obj¥et Tterial s
is controlled to a range of 120C to 180C. As a result, in the process of
kneadihg aﬁf@ﬂ?ﬁﬁﬁﬂﬁﬁnﬁﬁQSPﬁefﬁboc§§§|mfﬂﬂﬁ%ktsﬁﬁﬁéppaﬁb by ft Heesigrew - 41-
shafts 2, a disadvantage of inflammation of processing- object materials due
to heat gertadted i nislaked ithet hetewbapattion ovft o hiests TRy iby- Atheedeat er s
can be prevented.

materials has lowered below 120°C, then transmits the

G control signal W to close the soclenoid valve 33, where the

‘//\

water injection into the <casing 11 1s stopped. By

10 performing water injection control based on the temperature

sensor 55 as shown above, the temperature of the

processing-object materials is controlled so as to be kept
within a temperature range of generally 100°C to 14Q°C.

[0073] In addition, the temperature and temperature

15 range as references for performing the control of the

solenoid valve 33 may be changed, as required, according to

O the composition and water content of processing-object

materials. For example, with a water content of about 15

wt% in the processing-object materials, the temperature is

20 controlled to a range of 100°C to 140°C as described above,

while with a water content of 20 wt% or more 1in the

processing-object materials, the temperature of processing-

object materials 1is controlled to a range of 120°C to

180°cC. As a result, 1in the process of kneading and

25 compacting the processing-object materials by the screw



Further, in the process of kneadi ng and conpacting the 5 processing-object
materials, water contents can properly be renoved in the form of heated
steam so that deterioration of the flammability of solidified materials
used as a fuel can be prevented. [0074] The control for closing the

sol enoid valve 33 10 does not necessaruéy need to be perfornmed based on a
detected tenperature of the tenperature sensor It is also allowable,
for exanple, to start tine count upon opening of t he sol enoi d val ve 33 and
performthe control for closing the solenoid valve 33 at the tine when a

15 specified t as el apsed The .contral sectlo on receivin

a stgrt up qél%tnala docondr‘rfaar?gD g€]a gt art- “4%He g%“ ‘P TAtTOh °
processi ng aratus 0 contr for startin p. t he aters_54. This
B Pove pr oo e Bl ot T £ Tog st PRTBG E R P el T B g, riGr s 45 53 to

be nelted at an end of the recedi ng operation, so that processing-object
material s afUEtheohr 9tess rrgﬂ ytibe HP%EﬁéFgé&W g p]f?l‘ée%?%i ng
nozzl es 53 even |nned|ately after the start-up, [0076] Al so, the control
section C, UpoH¢eceilvi ngha Ity sPéna]Fn%%d-’f%(H c?d’rﬁmﬁél’i“ﬁ@cél@ﬂopt%‘? t he
solidification -42- processing apparatus, transmts a control signal Wto
the sol endteP Vi Ve BPR - Opeta el sbd erbt R ¥ al Vet BB S 0CAhap LORRELY he

injected into the casing 11. Sinultaneously with
removed in the form of heated steam, so that deterioration

of the flammability of solidified materials used as a fuel

can be prevented.

[0074] The control for closing the solenoid valve 33
10 does not necessarily need to be performed based on a
detected temperature of the temperature sensor 55. It 1is

also allowable, for example, to start time count upon
opening of the solenoid valve 33 and perform the control
for closing the solenoid valve 33 at the time when a

15 specified time has elapsed.
[0075] The control section C, upon receiving a start-up
(wj signal S2 for commanding a start-up of the solidification
processing apparatus, performs control for starting up the
heaters 54. This allows ©processing-object materials
20 remaining in the molding nozzles 53 to be melted at an end
of the preceding operation, so that processing-object
materials after the process can promptly be discharged from
the molding nozzles 53 even immediately after the start-up.
[0076] Also, the control section C, upon receiving a

25 stop signal 83 for commanding a stop of the solidification



t he opening control for the solenoid valve 33, the control 5 section C
starts tinme count and, after a specified tine elapse, transmts a control
signal Wto close the solenoid valve 33. Subsequently, the control section
C stops the driving of the screw shaft? 2 by the notor M by which the
operation of the solidification process %g apparatus is 10 ended. As a
result, the operation can be stopped in a state that the processing-object
materials within the casi ng 11 have been softened. Accordi ngly, such

di sadvant age as di.fficult dr|V|nI|gthe crewghaftsZor %ﬁ es in
the | oad o tW& ot '6r Wik ttLbs’so*f‘F%l FEW® 18 GPOEESd; nsgl%rbﬁ‘]ecw ial s at
a next-ti rre eratl on tar% can be revent ed, PJOOW A terminal case 56 is
attached at®° r’?nl?ﬁ 3t ehRd f§@€ ptat @181 d THE L&r i haFOcdse 56

houses a power connectl ng line connected to the twelve heaters 54, and a 2C
connect or 574 S&djici niThtE $Hed pbhke? EBRANEEEIRE Hilnes SL&ULSeaGdEd Yoriid s de
face of the term nal case 56. The term nal case 56 al so housescégms*g‘tmal
connect i ng Hien@P it (1B 10 tHer t Erperat Greldenséress ardea or 57b
adj oining the signal connecting line is provided at an 25 upper end. Al so,
t he term nglecdase 56 is$aghaneeieel covan -48l, uppeererd epethéliedd Hiawe plate
5 with a hanging bolt 58, where hanging an eyebolt 59 fixed to a top
surface of all@se, ermiaralnidas e 5écmt towsstreabnd facelplsat eh® tse lkerchuhg
valve 33. Subsequently, the control section C stops the
TN driving of the screw shafts 2 by the motor M, by which the
operation of the solidification processing apparatus is
10 ended. As a result, the operation can be stopped in a
state that the processing-object materials within the
casing 11 have been softened. Accordingly, such
disadvantage as difficulty in driving the screw shafts 2 or
increases 1in the load on the motor M due to solidified
15 processing-object materials at a next-time operation start
can be prevented.
("f [0077] A terminal case 56 1is attached at an upper end of
the end face plate 5. The terminal case 56 houses a power
connecting line connected to the twelve heaters 54, and a
20 connector 57a adjoining the power connecting lines 1is
provided on a side face of the terminal case 56. The
terminal case 56 also houses &a signal connecting line
connected to the temperature sensor 55, and a connector 57b

adjoining the signal connecting line 1s provided at an

25 upper end. Also, the terminal case 56 1is connected to an



down via the hanging bolt 58. It is noted that the 5 term nal case 56 is not
shown in Fig. 6B. [0078] The |link hinge device 51 for turnably connecting
the end face plate 5 to the flange 13 of the casing is forned so as to
include a link mechanism More specifically, the link hinge device Si is so
formed that, 10 as shown in Fig. 63, amend-face-plate side nmetal fitting
5" a fixed to a side face of the end face plate 5 and a flange-side netal
fitting 5" _b fixed near an edge of the front face of the flange 13 are
connected to each other wth two internmediate arnms 51c, 5 _c. The

end- f ace- pPRPEL15TS R netal erilt £rAG Blaténd ol m eRaediBfebatim Sife, the
two intermediate arnms sic and 5 _c, and the other internediate arm5"_c and
the flangev§icde metglingG tat ngySblt aPefturAabloy acomecsedfeoceaéh tbeher by
pins 5 e, respect'-vely. In this Iink hinge device 51, while the 20 angle
bet ween t h&etrwoniedt eraredi ab e adrlewissitdie 5¢ndi Sarar iebhte ohe imtlee mbdingt e ar m
hlc is turned against the end-face- plate side netal fitting 5" _a, and the
ot her intedoedi avea arim Sitmrigintar bedtagaBnst fThe fhangetsddehmst althiei tting
51b. As a result of this, the end face plate 5 is turnable 25 and

hori zant al kg romvabl eaise tlse itshihoknesswnsendirtect icen. Since the end face
plate 5 is fornmed horizontally novable in the thicknesswi se direction, the
end face pliapbgsy canthe 1finked itryd heefil@ngel 18c whithenanfianenhicke ispacer is
sandwi ched between the flange 13 of the casing and the end

the end face plate 5 to the flange 13 of the casing is

Ci‘ formed so as to include a link mechanism. More
- specifically, the link hinge device 51 is so formed that,
10 as shown in Fig. 6B, an end-face-plate side metal fitting
5la fixed to a side face of the end face plate 5 and a
flange-side metal fitting 51b fixed near an edge of the

front face of the flange 13 are connected to each other

with two intermediate arms 5lc, b5lc. The end-face-plate

15 side metal fitting 5la and one intermediate arm 51c, the

two intermediate arms 5lc¢ and 5lc, and the other

O intermediate arm 51c and the flange-side metal fitting 51b,

are turnably connected to each other by pins ©ble,
respectively. In this 1link hinge device 51, while the
20 angle between the two intermediate arms 5lc, 5lc is varied,

one intermediate arm 5lc is turned against the end-face-
plate side metal fitting 5la, and the other intermediate
arm 51c 1s turned against the flange-side metal fitting
51b. As a result of this, the end face plate 5 1s turnable

25 and horizontally movable in the thicknesswise direction.



5 face plate S. In addition, in a case where the end face plate 5is fitted
to the flange 13 of the casing wwth a hinge having only the turning
function, an attenpt to fix the end face plate 5 to the flange 13 with a
spacer sandw ched t herebetween woul d eqﬁpunter adfficulty that 10 far
portions of the end face plate 5 fromthe hinge could not be put into close
contact with the flange 13 due to the thickness of the spacer. [0079] Fig.
7 is a front view showing a spacer 8 to he sandw ched between the end face
plate 5 and fl.ange 15 of ,the casing. The spacer 8 h out er - edge
di nensi ons a%ﬂg?aFﬁﬁ éﬁ%glf %?o%%%??e gésdgﬁgﬂ%{%§§36¥z?%5aiﬁﬂ Pagéb?ﬁlate
5, and through_hol es. 8a are provided at suc posi.tions as to adjoin the

t hr ough holég %%emﬁghcgﬂgsiﬁgﬁgrdléeF lBQErF%%p%Hde?ﬁetﬁ aEﬁdngEB BPate 5.
In a centerfof go t he €$acgé%8 is provided a cal abash-shaped cutout portion
8b which i sTtit%out®over®a StaYH | v i 46t fange thaRcan 1 k&r edP6GEE whfch the
pl anar portion 23d of the third screw nenber draws a turning track in
opposi tion EANEWECRPAcBEIBECIWPR (THR8ISpdcerrts Withdvd thed detwebn £RE end
face plate 5 25 and the flange '3 of the casing, bolts are inserted into

-45- the thf®ughPheles Sa ofnt pddéhdonacanplat @@ andvwhkeet Hritougtnd h6hes 8a of
the spacer, by which the end face plate 5 and the spacer 8 are fixed to the
fl ange 13. ByatheSusies ofithed d$pacere 8flangtedBancle beewees iagsurfdtea
(fitting surface)
hinge having only the turning function, an attempt to fix
(\\ the end face plate 5 to the flange 13 with a spacer
sandwiched therebetween would encounter a difficulty that
10 far portions of the end face plate 5 from the hinge could
not be put into close contact with the flange 13 due to the
thickness of the spacer.
[0079] Fig. 7 is a front view showing a spacer 8 to be
sandwiched between the end face plate 5 and the flange 13
15 of the casing. The spacer 8 has outer-edge dimensions

generally equal to outer-edge dimensions of the end face

plate 5, and through holes B8a are provided &t such

./’\;

grd

positions as to adjoin the through holes 5a when the spacer
8 is overlapped with the end face plate 5. 1In a center of
20 the spacer 8 1is provided a calabash-shaped cutout portion
8b which 1is cut out over a slightly wider range than an
area over which the planar portion 23d of the third screw
member draws a turning track in opposition to the spacer §.
With this spacer 8 sandwiched between the end face plate 5

25 and the flange 13 of the casing, bolts are inserted into



5 of the end face plate 5 confronting the inside of the casing 1li and the
pl anar portion 23d of the third screw nenber within the casing 11 can be
adjusted with high accuracy. Al so, attaching the spacer 8 in early stages
of operation and renoving the spacer 8 after reach of a 10 specified wear
extent due to the operation allows the end face plate 5 to continue to be
used until a specified extent of wear is reached even after the renoval of
the spacer 8, so that the end face plate 5 becones usable over a prol onged

ti i od,, 15 [0080] Th f | at its both side f ,

ol ural i 1y oF"Bof T ROl s 8h°S5b= oL T LA e (o1 SB0. pPat b PAS metal
fitting 5la is fitted. A.so, in the end . f late 5, the st ti 52
at whi ch thETFands 535 TBr THE ol di g Rtadl 6671 & Fo T rgHUet W EHothe

di scharge 20 holes 52 are forned in front-and-rear both sjides of the end
face plate S'¢ASPACPEsHI X6f TERPE, CPhePi fLRAGSsUPF acBY of Nt RECefill FABe pate
5, which is to be fitted toward inside of the casing 11, is interchangeable
bet ween it sSPROATE - And2 refie Hotte sPakESCAcEorditgiar, thit ehio f agefprate 5,
whi ch 25 can be used with both sides interchanged, can be given -46-

rel atively Pongeérc sendi ceats f @ ladew b hsteafdiongins thel ativedy |odr gehaear
extent due to subjection to high conpacting force of the processing-object
materi al s byasheg tlHi rahdcréw meerr 28orPasti @Wdarey wheh thhierdisecogwt he

member within the casing 11 can be adjusted with high

accuracy. Also, attaching the spacer 8 in early stages of

operation and removing the spacer 8 after reach of a
10 specified wear extent due to the operation allows the end
face plate 5 to continue to be wused until a specified
extent of wear 1is reached even after the removal of the
spacer 8, so that the end face plate 5 becomes usable over

a prolonged time period.

15 [0080] The end face plate 5 has, on its both side faces,
a plurality of bolt holes 5b, 5b, .. to which the end-face-
¢ plate side metal fitting 5la is fitted. Also, 1in the end

face plate 5, the step portions 52a at which the flange 53a
of the molding nozzles is to be engaged with the discharge
20 holes 52 are formed in front-and-rear both sides of the end
face plate 5. As a result of this, the fitting surface of
the end face plate 5, which 1s to be fitted toward inside
of the casing 11, is interchangeable between its front-and-
rear both sides. Accordingly, the end face plate 5, which

25 can be used with both sides interchanged, can be given



5 spacer 8, the service life of the end face plate 5 can be prol onged

effectively. [0081] The solidification processing apparatus having the

above-descri bed construction operates as described below 10 [0082] First,

a start-up switch of the solidification

processi ng apparatus is depressed

by an operator, by which operation is $tarted. Along with the depression of

the start-up switch, a start-up signal S2 is outputted froma control
of the solidification processing apparatus to 15 the control

control
to the

material s réEMEITAYAGYi n

se
he

uni t

section C. The

cti,on.C .receivin the start-up signal S2, feeds electri.c power P
FPaPLs 147 hERERE 1 atBiBlat e L Ker D HPHINR SRS heatitig of
the end face plate_5. Pgﬁthis process, . solidified processing-object

J
@€ 20'S7d1 dFKGCRbzZ4ES 59 af"ancEhd°8f the Yp%cedi ng

operation are nelted. [0083] Subsequently, the notor Mis started up under
control by SPREAESAT oIt WS ,Ofanh ¢ of 8P 7° F 0¥ c@PbPCt hBa tRvE 81 SMPYs the

transferred via the transm ssion gear T, the 25 speed reducer R and the

coupl i ng 4%¢rehe Gistvat PAFP8Rafts - ARt ulel pal't tBf thet atingoshafes 70

within the gearbox 3 are rotated in nmutually opposite directions,
pair ‘of sépPéweshaftsie Pefvicedlidet hé dhieve

rotating shafts 70 are rotated in

10

15

N/

20

25

prolonged effectively.

[0081] The solidification processing apparatus having
the above-described construction operates as described
below.

[0082] First, a start-up switch of the solidification
processing apparatus is depressed by an operator, by which
operation 1s started. Along with the depression of the
start-up switch, a start-up signal S2Z2 is outputted from a
control unit of the solidification processing apparatus to
the control section C. The control section C, receiving
the start-up signal S2, feeds electric power P to the
heaters 54 of the end face plate to exert preliminary
heating of the end face plate 5. By this process,
solidified processing-object materials remaining in the
molding nozzles 53 at an end of the preceding operation are
melted.

[0083] Subsequently, the motor M 1s started up under
control by the control unit, and rotating force of the
motor M 1is transferred via the transmission gear T, the

speed reducer R and the coupling 4 to the rotating shafts

and the
afase 7Rlakenhectinget o t he



5 nmutual ly opposite directions within the casing 11. The pair of screw
shafts 2, 2 are rotated in directions toward the w dthw se inside as vi ewed
ina plan view, as well as in directions fromup to down as viewed in a
front view The screw shafts 2 are preferably rotated at a relatively 10

| ow speed of 30 rpm (revolutions per mnute) to 60 rpm [0084] Further, the
blower B is started up, by which exhaust inside the casing 11 via ducts
connected to the exhaust ports 14 is started. [0085] As the drive of the

mai n body IS rted in .1 hi.s _way,, input-of processi.ng-object terials
t hr ough thio'ingﬁg ﬁngflafo?O%ﬁgléﬁki%%f X fégsWéF é&.%%ﬁ% %?%g%%éi g-
object materials are preferabl m xture of plastics or other nelting

o orf al o SR A CoE 5t HBE CHOhS hoPPPHGL CRaf il O I | OF aPA fha
processi ng-gbject materials, 20 preferably, have a constituent nmaterial
rati o that °mel tFhg" nﬁ?%fFﬁlsgocc%p 4 ?% 60 MR WEITGHE péfeditagéy whil e
non-melting material s occupﬁ 30 to 40 w.. The rest of the constituent
material s ABY"6ECwAFer t6r tHE6seT€bAPOEEd SPREREri Iy ofIfat EPtSGEA adn
garbage. -48- [0086] In the casing 11, the input processing-object

mat er Pal s BPEVIAhHW CIRP Bl KAégdéd onand sttt eltfie t eanster ridd t ok@ed t he
second screw nenber 22 side, by the pair of first screw nenbers 21 with a
strong san8@i&Ehiag Ssror ¢da By the Seviomdr sesesd mbnbeise2Rionhe tpreedssi ng-

the widthwise inside as viewed in a plan view, as well as
™ in directions from up to down as viewed in a front view.
The screw shafts 2 are preferably rotated at a relatively

10 low speed of 30 rpm (revolutions per minute) to 60 rpm.
[0084] Further, the blower B 1s started up, by which
exhaust inside the casing 11 wvia ducts connected to the

exhaust ports 14 is started.

[0085] As the drive of the main body 1 is started in
15 this way, input of processing-object materials through the
input port 12 of the casing 11 is started. The processing-
o object materials are preferably a mixture of plastics or
other melting materials and paper or other non-melting
materials. In particular, the processing-object materials,
20 preferably, have a constituent material ratio that melting
materials occupy 40 to 60 wt% (welight percentage) while
non-melting materials occupy 30 to 40 wt%. The rest of the

constituent materials may be water or those composed

primarily of water such as garbage.



object materials are guided into the process chanber forned between the
second screw nenbers 22 and the lining pieces 15, where the

processi ng-object nmaterials are subjected to kneading and conpaction. Since
t he processing-object 10 materials guided into the process chanber are
kneaded and conpacted while being fed toward the end face plate 5 side by
rotating operation of the second scréM% enbers 22, backflow of the

processi ng-object materials can be prevented effectively. Subsequently, the
third screw 15 nenbers 23 gui de the processing-object nmaterials into the

process c rL for b en t.he third screw nmenbers 23 .and the |ining
pi eces 15?%&E§ge thgqgaogéggf%ﬁ?b ec%’ %%f%r}n %ta 5I§¥ﬁﬁ%iﬁgéﬁkpgcﬁurther
kneadi ng and conpaction. The fLr%t, second and third schM/nenber 21, 22,
23 are so'2 efégﬁgd that, PARIESTS dera " di afefersn, ™ DESHIHY 1
shaft portions 2la, 22a, 23a, .respectively, increase, _pitches P1, P2, P3 of
t hei r scr%\ﬁaﬁﬁgﬁérﬁgrt'%’fi’st~ 14:e -on :ﬁ§&§%s$@%??§e?§,SFH@re§§th§nd t hat
t hi cknesses ,Ti, T2, T3 of their screw bl ade portions 21b, 22b, 23b, 25
respecti vEPyL iHor bh5aT TREES JIE0G e Hf 0fedsi rfy- Dbf8RY 49 Wishdri%al s can
be kneaded and conpacted effectively wi thout such disadvantages as bite,
density dééré€&se g%tﬁélﬁik%cwﬂd 1€ S 0BRBRERY- - ecth Praie1dcEISS 1 90087]

Al so, since the first, second and third screw 5 nmenbers 21, 22, 23 apply
increasin@byepér@@ﬁ€é@@é§cﬁﬁﬁggulded into the process chamber formed

between the second screw members 22 and the lining pileces

BN

i:ﬁ 15, where the processing-object materials are subjected to
G

kneading and compaction. Since the processing-object

10 materials guided into the process chamber are kneaded and

éompacted while being fed toward the end face plate 5 side

by zrotating operation of the second screw members 22,

backflow of the processing-object materials can be

prevented effectively. Subsequently, the third screw

15 members 23 guide the processing-object materials into the

process chamber formed between the third screw members 23

C ) and the 1lining pieces 15, where the processing-object

materials are subjected to further kneading and compaction.

The first, second and third screw member 21, 22, 23 are so

20 formed that, in this order, diameters D1, D2, D3 of their

shaft portions 2la, 22a, 23a, respectively, increase,

pitches P1l, P2, P3 of their screw blade portions 21b, 22b,

23b, respectively, increase, and that thicknesses T1, T2,

T3 of theilr screw Dblade portions 21b, 22b, 23b,

25 respectively, 1ncrease. Therefore, the processing-object



forces, respectively, to the processing-object materials to do kneadi ng,
conpacting heat and frictional heat can effectively be generated on the
processi ng-object materials. Thus, nelting materials such as plastics 10
contained in the processing-object materials can effectively be nelted.
These conpacting heat and frictional-#gat can effectively be generated on
condition that nelting materials occupy 40 to 60 wt % and non-nelting
materials occupy 30 to 40 wt' % in the processing-object 15 naterials as
descri bed above. Thus, since nelting materials can be nelted enough by
conpact i n§iéeati adid CHty it | bpardpeandf coneapredesdilngtobjedat widtherital s,
heaters do not need to be provided on the side face of the casing 12 as
woul d be iswadl vEdddyartieges ors axitte, Tivensigy weldriaeg 20 mdther ildlkse off t he
processi ng-object materials can be nelted enough by prelimnarily heating
with the héat ez dsdsomd-tud jeerid nfadce ipllat.e 5. [0088] In the solidification
processi ng apparatus of this enbodi nent, the tenperature of the

processi ng-0@g7act 25 1nmder sahsei shef ffoient | yeicbareased by ikdeadimg: and
-50- conpacting operations with the first to third screw nenbers 21, 22, 23
as wed | asndapdhe heating wogh ihel heatersad4nglhn thkgecon@gddding N some
cases, the tenperature may rapidly increase due to reasons, for exanple,
that the Fgompositdsrafi e precassd ng-RRechmierdal sudiutdied o

do kneading, compacting heat and frictional heat can

-C:\ effectively be generated on the processing-object
) materials. Thus, melting materials such as plastics
10 contained in the processing-object materials can
effectively be melted. These compacting heat and
frictional heat can effectively be generated on condition

that melting materials occupy 40 to 60 wt% and non-melting
materials occupy 30 to 40 wt% in the processing-object

15 materials as described above. Thus, since melting

materials can be melted enough by compacting heat and

FanN
A

frictional heat of the processing-object materials, heaters
do not need to be provided on the side face of the casing
11 as would be involved in the prior art. That is, melting
20 materials of the processing-object materials can be melted
enough by preliminarily heating with the heaters 54 of the
end face plate 5.
[0088] In the solidification processing apparatus of
this embodiment, the temperature of the processing-object

25 materials is efficiently increased by kneading and



through the input port 12 is changed so that the ratio of non-nelting
materials is increased. In this case, upon detection by the tenperature
sensor. 55 that the tenperature of the processing-object nmaterials has
exceeded 120C, the 1_0 control section C, based on the signal Sl derived
fromthe tenperature sensor 55, outputs the control signal Wto open the
sol enoi d val ve 33. This causes such tontTtol to be exerted that water is fed
fromthe water injection nozzle 31 into the casing 11, causing the
tenperature of the i5 processing-object materials to be | owered so that the
t enperat ure of rocessiqg-ob'ect,naterials di scharged from the discharge
hol es 52 Tf"%He-€hd TRcE B}%é% BelconEse 1406t of O | BieFd TRER]Y Reipers

di sadvant ages_as inflanmation of the processing-object materials due to

hi gh tenﬁ%gat%?es?32@soé6ﬂﬂféﬁ%ebbfthﬁcéﬁﬁFéﬂé gorbusthicomearriryeher ati on of
chlorine gas or other toxic gases can be prevented. [0089] Wen water is

i nj ected 1t $tlife €ABTAGELIIN., cHhpactiengcheas, arfdd r terbenalt useatmaf t he

pr ocessi ng- gﬁ{ecp materials or heat of the heaters 54 causes water 25

cont ent s 3P kel evaporarted, ther eby prodocisng hatere:strgam, - ShatParbécul arly
around the third screw menbers 23, which is closer to the heaters 54 and

| ar ger i ncooppactioy for ceheonpbaotkhe spngeedsieng- ohpeetrimbserimbstted

hi gh-tenperature, high-pressure steamis produced. This steamis sucked up
5 by the thowegh Bthér aughtt berexhausis pondsgdd tor medtontkothatio of

non-melting materials 1s increased. In this case, upon

ff? detection by the temperature sensor 55 that the temperature
of the processing-object materials has exceeded 120°C, the

10 control section C, based on the signal S1 derived from the
temperature sensor 55, outputs the control signal W to open

the solenoid wvalve 33. This causes such control to be

exerted that water is fed from the water injection nozzle

31 into the casing 11, causing the temperature of the

15 processing~object materials to be lowered so that the
temperature of processing-object materials discharged from

the discharge holes 52 of the end face plate becomes 140°C

.\_
( i

or lower. Thus, such disadvantages as inflammation of the

processing-object materials due to high temperatures,
20 occurrence of incomplete combustion, and generation of

chlorine gas or other toxic gases can be prevented.

[0089] When water 1s 1injected into the casing 11,

compacting heat and frictional heat of the processing-

object materials or heat of the heaters 54 causes water

25 contents to be evaporated, thereby producing water steam.



sides of the input port 12 of the casing, and discharged out of the
building. As a result of this, such disadvantages as that the interior of
the casing 11 comes to an abnornmal high pressure to damage oil seals
provided 10 around the rotating shafts 70 can effectively be prevented.

Al so, since the exhaust inside the casilng 11 is effected through the
exhaust ports 14, 14 provided on both sides of the input port 12, the
extent to which the suction flowis disturbed by the processing-object
materials inputted 15 through the input port 12 can be reduced, so that the
exhaust CBATBECRLRFIVI édcarndgodte efhicilemoyrerFunetieersi A3, t hehoatsi hg 11,
since the exhaust is fulfilled in a direction opposite to the dlrectlon in
whi ch t heclpgoredsi nghebjheet: emat €74 abksdarle tgeanst er redndy- ey scoews 20
shafts 2, 2, the disadvantage that steam may be mxed into the

processi ngrobj ethe mapeocabsidiyschacged habarihespol Higg-teRgekesudad, of the
di scharge holes in the end face plate can be prevented. [0090] During the

process ofiigateresapect sepantics theodiZeecasi ngi d1lstwhen & dsopcod
tenperature of the processing -52- object materials below 120C is detected

uponsrecepyi one 0flokbe 5i gRabuSh Eﬁ@némeugenpefeg uie 2enR0K an: b{)@ﬁ control
section C cutouts the control signal V~ to close the solenoid valve 33,

t her eby st oppi ng rt %é/vah%ut Npecti an. 5 Aspa resully, theydisadyaptage that

t he processi ng-obj ect
out of the building. As a result of this, such

disadvantages as that the interior of the casing 11 comes

to an abnormal high pressure to damage oil seals provided
10 around the rotating shafts 70 can effectively be prevented.
Also, since the exhaust inside the casing 11 is effected
through the exhaust ports 14, 14 provided on both sides of
the input port 12, the extent to which the suction flow is

disturbed by the processing-object materials inputted

15 through the input port 12 can be reduced, so that the
exhaust can be fulfilled at good efficiency. Further, 1in
(;; the <casing 11, since the exhaust 1is fulfilled 1in a

direction opposite to the direction in which the

processing-object materials are transferred by the screw
20 shafts 2, 2, the disadvantage that steam may be mixed into

the processing-object materials discharged from the molding

nozzles 53 of the discharge holes in the end face plate can

be prevented.

[0090] During the process of water injection into the

25 casing 11, when a drop of temperature of the processing-



materials go lower in tenperature so that solidified materials go lower in
shape retention can be prevented. [0091] In the above-descri bed case, under
the condition that a reference tenperature of the processing-object 10
materials for controlling the solenoid valve 33 is assuned as 120C, the
control section C exerts opening contrgé over the solenoid valve 33 for
tenperatures exceeding the reference temperature, and exerts closing
control over the solenoid valve 33 for tenperatures bel ow the reference 15
tenperature. However, with a plurality of reference tenperatures set, the

degree of In he enoi d ve 3 be changed stepw se at the
i ndi vi duaIO%‘r%g‘tergné—jg{:eertlt%elrrsrsngérea%ou"? et df(jﬁ bri g?ggﬁegs UBRBudE Grat the

t enper ature of_.the processing-object materials can be 20 controlled so as to
fall wit hitﬁlea Splr%cfe]t e??n’ iéamt 5%1%& F g e ByS Per Por nith§ comtrsil of the
wat er inj%%%ign qu%ntit¥ fron1%he water injection nozzle 31. [0092]
Al ternati veloy,r Che “cofifrBI tSectitn EOMByCtonttdtalt He etectdicspoviére P for
the heaters 54 hased on the signal 25 S| fromthe tenperature sensor 55 so
that the ts&}ﬁélro&%ur‘éal-%%- 3ot ROt e85PRPIBBj édte ndeeetalis ifealtionai thin a
specified_ tenperature range. [0093] The processing-object materials gui ded
by the tHRiSrd séreWlfrenbedrs g3safdatbapacttéd twi the hicglvgersessuretdret 5
extruded in a bar-like shape fromthe nol di ng nozzl es 53 of

materials go lower in temperature so that solidified

materials go lower in shape retention can be prevented.
(dz [0091] In the above-described case, under.the condition
that a reference temperature of the processing-object
10 materials for controlling the solenoid valve 33 is assumed
as 120°C, the control section C exerts opening control over
the solenoid valve 33 for temperatures exceeding the
reference temperature, and exerts closing control over the
solenoid valve 33 for temperatures below the reference
15 temperature. However, with a plurality of reference
temperatures set, the degree of opening of the solencid
(;; valve 33 may be changed stepwise at the individual
reference temperatures. In brief, it 1is enough that the
temperature of the processing-object materials can be
20 controlled so as to fall within a predetermined temperature
range by performing control of the water injection quantity
from the water injection nozzle 31.
[0092] Alternatively, the control section C may control
the electric power P for the heaters 54 based on the signal

25 S1 from the temperature sensor 55 so that the temperature



the end face plate 5 with the nelting materials in a nolten state. The
extruded bar-Ilike processing-object materials are cut into specified

| engths by the cutter 6, and dropped into the bucket placed bel ow, thus
bei ng collected. Qut of 10 the bar-Ilike processing-object materials cut into
the specified lengths, nelting materisgl-s are solidified along wth drops
of the tenperature, resulting in a solid regenerated fuel. The solid
regenerated fuel obtained in this way has a heating val ue of 5000 - 6000
cal/g, being 15 usable as a fuel. [0094] Wen the operation of the
solidificatiore wrocessing apparatustésistopped] stheticontaobpsecfion C,

whi ch has received the stop signal S3, transmts the control signal Wto
open t he sahenoiduval v&nd3, thereby 20 perform ng water injection into the
casing 11. The control section C starts tine count sinultaneously with the
opening Coo93pl for Thhe sobenss thyadbye 88, mand rélhosesgt heegolgnotgde val ve
33 after a 3-mnute el apse since the start of the tine count. Thereafter,
the contrehisectt sy Gushiepssthe 284 mebesaMi® stop Iﬁhﬁhrﬁiéééﬁﬂe%ré he screw
shafts 2. By -54- stopping the operation in a state that the processing-

obj est matefi@hsawWithinpihe) cpsiggadd have beennsofil ggeds 2z s86hsdi sadvant age
as difficulty in driving the screw shafts 2 or increases in the |load on the

motor Mdug.to,gokidified o processing-Qbi echgmierialssata ngxtetine
oper ation start

state. The extruded bar-like processing-object materials

are cut into specified lengths by the cutter 6, and dropped

T
i
P

into the bucket placed below, thus being collected. Out of
10 the Dbar-like processing-object materials cut 1into the

specified lengths, melting materials are solidified along

with drops of the temperature, resulting 1in a solid

regenerated fuel. The solid regenerated fuel obtained in

this way has a heating value of 5000 - 6000 cal/g, being
15 usable as a fuel.

[0094] When the operation of the solidification

processing apparatus 1is stopped, the control section C,

S
S

p

which has received the stop signal S3, transmits the
control signal W to open the sQlenoid valve 33, thereby
20 performing water injection into the casing 11. The control
section C starts time count simultaneously with the opening
control for the solenoid valve 33, and closes the solenoid
valve 33 after a 3-minute elapse since the start of the
time count. Thereafter, the control section C stops the

25 motor M to stop the rotation of the screw shafts 2. By



can be prevented. In addition, the tinme duration of keeping the water

i njection upon reception of the stop signal S3 is not limted to 3 m nutes,
and may be changed as required according to the constituent materials of
the 10 processing-object materials and the like. [0095] In the
solidification processing apparatus ofs41this enbodi ment, since conpacting
forces higher than conventional ones are applied to the processing-object
materials by the screw shafts 2, there is a tendency that 15 nore frequent
mai nt enances tend to be required than it has been conventionally.

Ther ef or estbypiagi liliat iopg rbhe onmai nt enapcatef thet satew shatkss2ngthe end
face plate 5 and the lining pieces 15, working and cost burdens for the
mai nt enancejate neducedlsFaritexanpties whenna predetws maed 20rRahBtgnance
time has come up, mmintenance work is carried out as described bel ow

[0096] Fiksth theaguhherngé peshtirenedien theqbrontgside sekel,hengndsface
plate 5 is turned about the cutter hinge 61 so as to be set to the open

position shgwnihhRrEkgeslin2bnhSubsgguent ke hbBeokolt guthat Lixitheiend face
plate 5 and _55- the flange 13 of the casing are renoved, and the end face

plate 5 'ErBHéQ@gnabeHEeEgemgk@Klgﬂgg%tdQY'ﬁ@&@utlégn8 er59§oﬁuEE§Et6 i's

positioned on one Side opposite to the side on which the end face plate 5

is turned, Ehebéur&é\gely\p&g 5 oft hgdg{tgl(ggce Hlat & 5.d s gasidiyachi-evabl e.

The end fac

keeping the water 1injection upon reception of the stop

/~\.

) signal S3 is not limited tc 3 minutes, and may be changed
e
as required according to the constituent materials of the
10 processing-object materials and the like.
{0095] In the sclidification processing apparatus of
this embodiment, since compacting 'forces higher than
conventional ones are applied to the processing-object
materials by the screw shafts 2, there is a tendency that
15 more frequent maintenances tend to be required than it has
been conventiocnally. Therefore, by facilitating the
<;) maintenance of the screw shafts 2, the end face plate 5 and
the lining pieces 15, working and cost burdens for the
maintenance are reduced. For example, when a predetermined
20 maintenance time has come up, maintenance work is carried
out as described below.
[0096] First, the cutter 6 positioned on the front side
of the end face plate 5 is turned about the cutter hinge 61

so as to be set to the open position shown in Fig. 1.

25 Subsequently, the bolts that fix the end face plate 5 and



plate 5 has a thickness of 10 cmor nore and a weight of 2 to 3 tons in
order to withstand hi gh conpacting forces applied to the processing-object
materials. Thus, with the termnal case 56 attached to the end face plate 5
and with 10 a hanging netal fitting hung.on the eyebolt 59 of the term nal
case 56, the end face plate 5 is processed while being supported by a chain
bl ock, crane, or the like. In addition, the eyebolt may al so be fixed
directly to an upper end of the end face plate 5 so as to allow the 15
hangi ng metal. fdqtid g fr 97] , Subsequent |y, i nt enance
wor k for tﬁ%®gé¥éﬁ#ﬂ%ﬁ%$t§92@g§ F%Eqﬁgm%%§;%éﬁéﬁéﬁz ?%gtﬁgecgéﬁng%ff is
carried out. re- specifically ar,_ extent f. the second nd third screw
nenber s 22%l§§2 a%afgeigéﬁgg’okx$ﬁé T?%iEéngogﬁf%%%sgﬁ%%C%nQ?Weaﬁl@f@ents of
t he i nner rf f the end .face plate 5 are checked.. \Wen the wear
extents arz%geggﬁégrs%egﬁffﬁﬁl&ép3§ . O0vEFfay 1FEP&IPPARG t6F tohe Seriewehl ade
portions Z%p, %%p of .the s cgnd ani %hird screw nenbers, or overlay
repairing of tHe Ehd tace”AndbFaRaf thort i'oh D3Rt 25REhéE USRAPE P6FTS on 23a
of thg thirg 3%%em1ne er, is carried -56- out. In the case of repairing of
the secondand EhisFd 8&FeW Méfber 223y jatkserens ar 1 ©ed feget he

j ackscrew hol es 27 of the third screw nenbers 23, by which pull-out force

i s appliedPtdtthe deisvé SHEfTeEs KL tHe BnjeekserewsndThi gedlbhowstt Re third

screw nenbers 23 to be, .
to 3 tons in order to withstand high compacting forces

QDJ applied to the processing-object materials. Thus, with the
terminal case 56 attached to the end face plate 5 and with

10 a hanging metal fitting hung on the eyebolt 59 of the
terminal case 56, the end face plate 5 is processed while
being supported by a chain block, crane, or the like. 1In

addition, the eyebolt may also be fixed directly to an

upper end of the end face plate 5 so as to allow the

15 hanging metal fitting to be hung therefrom.
[0097] Subsequently, maintenance work for the screw
Cks shafts 2 or the 1lining pieces 15 in the casing 11 is

carried out. More specifically, wear extents of the second
and third screw members 22, 23, wear extents of the lining
20 pieces 15, and wear extents of the inner surface of the end
face plate 5 are checked. When the wear extents are beyond
specified values, overlay repairing of the screw blade
portions 22b, 23b of the second ahd third screw members, or
overlay repairing of the end face and planar portion 23d of

25 the shaft portion 23a of the third screw member, is carried



easily pulled out fromthe drive shafts 72, so tha the second screw nenbers
22 can thereafter be easily renoved fromthe drive shafts 72. Since
graphite grease is supplied to between the screw nenbers 21, 22, 23 and the
10 drive shafts 72, the second and third screw nenbers 22, 23 can be easily
renoved. [0098] Further, when the wear extents of lining pieces 15
surroundi ng the second and third screw™nenbers 22, 23 have exceeded a
specified reference value, the lining 15 pieces 15 are replaced w th other
ones. In particular, [lining pieces 15 surrounding the third screw nenber

23, whi chygpply 4argge %%’B%a%%”gfezp%‘ 8 . éPegt%regfsg%zigﬂg'S a?;ﬁcifﬁéiggsi y

materials, are larger I n wear exten he 1 inin

repl aced b V] ges,16 20 on the outer surface of the casing
11. [0099]y%a§ﬂntﬁgﬂaég§ 2§?ént2§f tﬁgcgﬁﬁéﬁwgurfﬁﬁ% o#laﬂ%j ehd fhke plate

5 has exce ecified. reference value, overlay repairing or

repIacenenfgggs?ﬂgpeﬁgi?%céeppgt3% i lrﬁefﬁﬁﬁﬁbﬂxf t1+e Y arlEChortion
23d of the %fi[d sc%em125 menber _is rotated in proxinitg to_a region of the
end face -B7-' pt'at e T8 Gfer'e® t ABPULSEhdget ol 85182 aviea flo¥ ndd, [hi §heregi on
is subject.to garticularly | arge wear extents. For the replacenent of the
end face plAtE° S Yt s fietPnglisuet ade (i iatesehevi neBersf hetedstng 11

may be 5 interchanged between front-and-rear faces. |In conducting
easily pulled out from the drive shafts 72, so that the

second screw members 22 can thereafter be easily removed
Q:) from the drive shafts 72. Since graphite grease 1is
supplied to between the screw members 21, 22, 23 and the
10 drive shafts 72, the second and third screw members 22, 23
can be easily removed.
[0098] Further, when the wear extents of lining pieces
15 surrounding the second and third screw members 22, 23
have exceeded a specified reference wvalue, the 1lining
15 pieces 15 are replaced with other ones. In particular,
lining pieces 15 surrounding the third screw member 23,
W which apply larger compacting force to the processing-
object materials, are larger in wear extent. The 1lining
plieces 15 can be easily replaced by removing the wedges 16
20 on the outer surface of the casing 11.
[0099] When the wear extent of the inner surface of the
end face plate 5 has exceeded a specified reference value,
overlay repairing or replacement of the end face plate 5 is

performed. Since the planar portion 23d of the third screw

25 member 1s rotated in proximity to a region of the end face



the replacenent of the fitting surface of the end face plate 5, the
end-face-plate side netal fitting 51a fitted to the bolt holes 5b on one
side face is renoved. Subsequently, the end face plate 5 is turned 1800 10
hori zontal ly, where the end-face-plate side netal fitting 5la is fitted to
bolt holes 5b on the other side face. "The end face plate 5 is turned about
the link hinge device 51, the surface that has so far been confronting the

outside of the casing 11 is put into close contact with the flange 13 15 so
as to face EQ@

inside of t casing 11, and_bolts_ are inserted into the
t hr ough hoPe$ %aqfow Fffat?gﬁ ti?%éh?rqe‘ gp&ﬁje g%.EVﬁsa Cadé dahel B+ Bot h
surfaces of the end face plate 5 have rn out, the end face plate 5 is
repl aced W¥h°4a HEWSB%Q?C$WE9 H%ﬁ?%ﬁﬁﬁ%&k%;%ﬁ%ﬁ% weag| eR6GGhS - 205 0T

relatively |arger jn wear extent because of its giving high conpacting force
to the proE%%si?ﬁPiﬁﬁ%%ﬁn%af%ﬁi5@?, ?Edyeﬁac%séﬂﬁgxbvg% alfél ativeLy9l ong
period by virtue of the overlay repairing and the use of the front-and-rear
surfaces. FuFtde?, By thectse bt tHe iipac@f 8 thehe cssividce 125 Mmiafe be t he
end face plate 5 can effectively be prolonged. - 58 Thus, the prol onged
servi ée |ifetefchpegendbracespl afeomt -andovesat héapaint enghceosdsttingbe
reduced. [0100] Al though the solenoid valve 33 is controlled based on the
signal S1 deei ved faasmearie pénpeérat dictsepsosurBHads jof thhe embodiaeat, the
sol enoid val ve 33 may al so be

plate 5, the end-face-plate side metal fitting 5la fitted

b to the Dbolt holes 5b on one side face 1s removed.

£
;,\\

Subsequently, the end face plate 5 is turned 180°
10 horizontally, where the end-face-plate side metal fitting
5la is fitted to bolt holes 5b on the other side face. The
end face plate 5 is turned about the link hinge device 51,
the surface that has so far been confronting the outside of
the casing 11 is put into close contact with the flange 13
15 so as to face the inside of the casing 11, and bolts are

inserted into the through holes b5a for fixation to the

™,
g )
..

flange 13. In a case where both surfaces of the end face

L~

plate 5 have worn out, the end face plate 5 1s replaced
with a new one. Thus, the end face plate 5, although
20 relatively larger in wear extent because of its giving high
compacting force to the processing-object materials, is yet
usable over a relatively 1long period by wvirtue of the
overlay repairing and the wuse of the front-and-rear
surfaces. Further, by the use of the spacer 8, the service

25 life of the end face plate 5 can effectively be prolonged.




controll ed based on the load for the notor M Mre specifically, when the
screw shafts 2 has large drive resistance due to a large ratio of
non-nelting materials in the processing-object naterials or other reasons,
the load 10 for the nmotor Mis increasx:g . This increase in the load for the
motor Mis detected by the supply power, the rotating speed of the rotor or
the like, and the solenoid valve 33 is controlled for opening when the | oad
for the notor M has exceeded the specified reference value. Thus, 15 the
wat er cont in e _pr i.ng- obj ect erials wwthin .the casin lis
i ncreased gkgﬁds’thgﬁ ri \%3%%21?%5 gsnec%}lo etglg%esgr%evsghs%a??% falcs? rpzldautcegds,1 SO
that the Ié) VEsor t he m)ttor M can béa redt?uTeged. ‘%C()%gl] Furt her, wastes
cont ai ni ng %rno%f%s??]c%,e%ril%% " are 15 H terials, and paper refuse
and wood r whi re non-nelti materials, are processed as an
exanpl e of F‘H@ﬁ)r oceséiqri? -oéltgjhec?h?ratséjlﬂi G4 nVEh'E ehbddi nENE I PovRYer, the
pl astics may include plastics other than thernoplastic ones, the paper
refuse may’HE25°% hble 8FPHRhatingigrotier tHih VRIS HEpe? , SameCt he wood
-59- refuse may be those orjiginating fromother than waste wood. Mbreover,
t he p?oces3? nglobjléét St st mayheorracRoA6n-vatela | g Haberdlds ot her
t han paper refuse and wood refuse, 1i.e., may contain non-nelting materials
such as woodt¥¢bked 5 rsathi wal / Feget abke rEst dushe THeoton- el ti Mdomaterial s
ma

Y specifically, when the screw shafts 2 has large drive

(j; resistance due to a large ratio of non-melting materials in
the processing-object materials or other reasons, the load

10 for the motor M is increased. This increase in the load
for the motor M 1s detected by the supply power, the
rotating speed of the rotor or the like, and the solenoid

valve 33 1s controlled for opening when the load for the

motor M has exceeded the specified reference value. Thus,

15 the water content in the processing-object materials within

the casing 11 is increased and the drive resistance of the

Qi/ screw shafts 2 1s reduced, so that the load for the motor M
can be reduced.

[0101] Further, wastes containing thermoplastics, which

20 are melting materials, and paper refuse and wood refuse,

which are non-melting materials, are processed as an

example of the ©processing-object materials in this
embodiment. However, the plastics may include plastics
other than thermoplastic ones, the paper refuse may be

25 those originating from other than waste paper, and the wood



contain inorganic matters without being Ilimted to organic matters. The
non-nelting materials also may contain iron powder or other netals. By
solidifying processing-object materials in which nmetals are contained in
the non-nelting 10 materials, solidified fuels of |arge specific gravity can
be obtained. In particular, solidified®uels resulting fromthe process of
processi ng-object materials in which iron powder is contained in the
non-nelting materials can be utilized for manufacture of iron and steel.
That is, 15 en solidified fuels containing iron powder are inputted into
an el ect ri tEFRNARE SO° s P rRatd L vd tH i g IR MERCF ebiuRR i BRSBE tHedpig iron
can be achieved. Thus, iron and steel can be manufactured by electric
furnace wXMorRVesi ngCaRyOSEEELNEoRYEPEEr MA2G T LOIG2I P Ur¢Hiera 1 heon-
non-nelting materials in the rocessi ng-object materials may be, for
exanpl e, tloweFled TpEeht 2 hY ﬁﬁgﬁrnéﬁﬁni@@Pﬁéréﬁéﬂﬁé%rﬁQﬁ ¥o9d ashiest| ect ed
by dust collectors of boilers, sludge discharged frompaper mlls or the

| i ke, or siutlge mischariged from RSl sewaged wast elat sech reat wend, efubprent or
the like. -60- Preferably, the sludge, after being pre-treated by reduction
of waber contemimnal/Tegaeabhti oasbdushe Thkejon-sneprioressedebyat henay
solidification processing apparatus of this enbodinent. 5 [0103] The
processi ngcobject mMmbegials naytaksowheéhout being limited to organic

matters. The non-melting materials also may contain iron

PN

o powder or other metals. By solidifying processing-object
s

materials in which metals are contained in the non~melting
10 materials, solidified fuels of large specific gravity can
be obtained. In particular, solidified fuels resulting
from the process of processing-object materials in which
iron powder 1s contained in the non-melting materials can
be utilized for manufacture of iron and steel. That 1is,
15 when solidified fuels containing iron powder are inputted
into an electric furnace so as to react with pig 1iron,

reduction of the pig iron can be achieved. Thus, iron and

o
i A

e

steel can be manufactured by electric furnace without using
any steel converter.

20 [0102] Further, the non-melting materials in the
processing-object materials may be, for example, toner of
printing machines, incinerated ash or fly ash collected by
dust collectors of boilers, sludge discharged from paper
mills or the like, or sludge discharged from

25 sewage/wastewater treatment equipment or the like.



agricultural wastes in which nelting materials and non- nelting materials
are mxed. This kind of agricultural waste is, for exanple, one containing
nets and racks nade of synthetic resin with plants entangled to the nets
and 10 racks. One of such plants is clinbing plants exenplified by hop.
According to the solidification processing apparatus of this enbodi nent,
these kinds of agricultural wastes can be subjected to solidification
processing, as they are, without requiring time and | abor for classifying
15 theminto nets and plants, by which solidified fuels can be obtained.
-61- WHAT BrsferaioneD | Stha, Alseldedi fizht¢on pededssi hgenerhodefor tkneadi ng
and conpacting processing-object materials containing at | east

t her nopl agtides tama padperatrasf useniorniwood fefuseteébios panthactlitke,sdls d
fuels, the nmethod conprising: first performng water injection to

processi ngroojsectd mavertitat s stod lidipriegridatce papercsefiuge appawadus efafse with
wat er; subjecting the processing-object materials to a first turn step of
starting and skreddidigney .screw shafts; 10 then subjecting the

processi ng-object nmaterials to a second turn step of conpacting by the
screw shaffozosi l e preventdmgpackid-onjcand partenailrg Aathifdsd uge step of
further conpacting the processing-object nmaterials by the screw shafts,
wher eby t hepiepliastriaas septakned i GhtiB8 melting materials and non-

melting materials are mixed. This kind of agricultural

(;; waste 1s, for example, one containing nets and racks made
of synthetic resin with plants entangled to the nets and

10 racks. One of such plants 1is climbing plants exemplified
by hop. According to the solidification processing
apparatus of this embodiment, these kinds of agricultural

wastes can be subjected to solidification processing, as

they are, without requiring time and labor for classifying

15 ‘them into nets and plants, by which solidified fuels can be

obtained.



15 processing-object materials are nelted by both heat generation caused by
the conpaction in the second and third turn steps and heating with heaters
provi ded on an end face plate and the processing-object nmaterials are
extruded through discharge holes of the end face plate so as to be 20
solidified and, in parallel with this;®hhile water content injected into
t he processing-object materials are sucked up as heated steamin a
direction opposite to a feed direction of the processing-object naterials,
terrperatur% of the processing-object materials is detected and, based on a
- 62 signdliAshdwi hg tHedeétect ed tenperature, quantity of water injection
to the processing-object materials is controlled. 2. The solidification
processi ng ‘met hod ag cia} el 1¢at Ori Rrecedhensi metliad t Aerprocessimg- obj ect
materials, the thernoplastics occupy 40 to 60 w % (wei ght percentage)
whi | e t he 2p8pefCFREUSENGr BT TEfMiseacsUpi Bst801tbds40comt 86 nBag The
solidification processing nethod as clained 10 in Caim1l, wherein when the
wat er contlénts tof t i ¢venpp beesse ng<o| ectpematrerfivales 5 about 5fwsd) tiche
tenperature of the processing-object materials is controlled to within a
t enper at unenudagéust 500Cct dubdBC. ths 4etThe sohipdiifsieat:i on processi ng
met hod as cl ai ned
first performing water injection to processing-
object materials to impregnate paper refuse or wood refuse
(:j with water; subjecting the processing-object materials to a
first turn step of starting and kneading by screw shafts;
10 then subjecting the processing-object materials to a second
turn step of compacting by the screw shafts while
preventing backflow; and performing a third turn step of
further compacting the processing-object materials by the
screw shafts, whereby thermoplastics contained in the
15 processing-object materials are melted by both heat
generation caused by the compaction in the second and third
(;) turn steps and heating with heaters provided on an end face
plate and the processing-object materials are extruded
through discharge holes of the end face plate so as to be
20 solidified and, in parallel with this, while water content
injected into the processing-object materials are sucked up
as heated steam in a direction opposite to a feed direction

of the processing-object materials, temperature of the

processing-object materials 1s detected and, based on a



in Caim1l, wherein when the water content of the processing-object
materials is 20 wt% or nore, the tenperature of the processing-object
materials is controlled to within a 20 tenperature range of 120C to 180C.

5. A solidification processing apparatus for kneadi ng and conpacting
processi ng-obj ect materials containingZat |east thernoplastics and paper
refuse or wood refuse to manufacture solid fuels, the apparatus 25
conprising: -63- a casing having an input port through which

processi ng-object materials are to be inputted; a pair of rotation driving
shafts whisélinarde shelvdided tlve t et calsthgt anee wht ehe ar gupotativord! [Watdri ven in
5 nutually opposite directions; screw shafts which are renovably fitted to
the pair iofjecotiati ¢ dhieviorg csafing -obgspectiavelry a2 land seach tafol lwhi.ch has a
first screw nmenber for sandw ching processing- object materials inputted

t hrough tRe input pahe andl 1< feedi hgh t heopeeesésgi ng:tdbjdech s matlerimalds t owar d
an end face side of the casing, a second screw nenber for, while

preventi ngnbadkfitrow, eorpadti ng the processing-object materials, and a
third screw nmenber for further conpacting the processing-object nmaterials
and extruding the 15 progessi Ngokjceet nilericalts ouha 0frthesgasi nge

thermoplastics occupy 40 to 60 wt% (weight percentage)

while the paper refuse or wood refuse occupies 30 to 40

A5 wts.
’ 3. The solidification processing method as claimed
10 in Claim 1, wherein

when the water content of the processing-object
materials 1s about 15 wt$%, the temperature of the
processing-object materials 1s controlled to within a

temperature range of 100°C to 140°C.
15 4. The solidification processing method as claimed

in Claim 1, wherein

CV; when the water content of the processing-object
materials 1s 20 wt% or more, the temperature of the

processing-object materials 1is controlled to within a

20 temperature range of 120°C to 180°C.
5. A solidification processing apparatus for
kneading and compacting processing-object materials

containing at least thermoplastics and paper refuse or wood
refuse to manufacture solid fuels, the apparatus

25 comprising:



an end face plate which is renovably fitted to an end face of the casing
and whi ch has di scharge holes for discharging the processing-object
materials extruded by the third screw nenber; 20 heaters provided on the
end face plate; a water injection section for performng water injection
into the casing; an exhaust port formg&®f in the casing; a bl ower which is
connected to the exhaust port 25 to exhaust inside of the casing; -64- a
tenperature sensor for detecting a tenperature of the processing-object
materials processed by the screw B shafts; and a control section for, based
on a signal derived® 5CFFORYt HeP T ERperdt urdREns ST fcottFIng"gasht i ty of
water injected by the water injection section. 6. The solidification
processi ngrapparatesCasect| BRABA1IRASCRARNTS, P@heRBIATEAE exhaust port is

pl aced on wi dthw se both 10 sides of the input port. 7. The solidification
processi ng apparatud a82l&| aphed ¢Te A mB1iviher eishalie comticdl s&etion
starts water injection by the water injection section when the tenperature
of the 1Blpredessi ridiobjeeingmeedi ahscbomes twtatsperifieddriven in

5 mutually opposite directions;
screw shafts which are removably fitted to the
pair of rotation driving shafts, respectively, and each of
Q:\ which has a first screw member for sandwiching processing-
object materials 1inputted through the input port and
10 feeding the processing-object materials toward an end face
side of the casing, a second screw member for, while
preventing backflow, compacting the processing-object
materials, and a third screw member for further compacting
the processing-object materials and extruding the
15 processing-object materials out of the casing;
an end face plate which is removably fitted to an
QW} end face of the casing and which has discharge holes for
discharging the processing-object materials extruded by the
third screw member;
20 heaters provided on the end face plate;
a water injection section for performing water
injection into the casing;
an exhaust port formed in the casing;
a blower which is connected to the exhaust port

25 to exhaust inside of the casing;



tenperature or higher, and the control section stops the water injection by
the water injection section when the tenperature of the processing-object
material s becomes |ower than the specified tenperature. 20 8. The
solidification processing apparatus as clainmed in Caimb5, further
conprising an input section to which ap,operation stop command is to be

i nputted, wherein -65- upon input of a stop conmand to the input section,

the control section perforns water injection by the water injection section
for a specified time duration. 9. The solidification processing apparatus

as 5 claimed in Oal Mpahanigla dde sontsol gsectiongl acluges cqntrol means

for exerting such control as to start water 1njection when tenperature

of the pr@qe3§kpgpggkg§glﬂ@igg%gé§_ﬁggg§i59 a (gggafdb%engerature or

hi gher and to stop the water |nject|on temper ture of the
processi ngygbject , material s becones | ower than the specified tenperature.
10. The solidification proceSS|ng apparatus as clained in daimb5, wherein

the control section he ct| n into 15 t he casi bef ore
st oppi ng the operatlor?ronocmi B 1 A8 Badd 2 s1gnal®'detived

5 from the temperature sensor, controlling quantity of water
injected by the water injection section.
6. The solidification processing apparatus as

claimed in Claim 5, wherein

the exhaust port 1is placed on widthwise both
10 sides of the input port.
7. The solidification processing apparatus as
claimed in Claim 5, wherein
the control section starts water injection by the
water 1injection section when the temperature of the
15 processing-object materials comes to a specified
temperature or higher, and the control section stops the
QJ) water 1njection by the water injection section when the
temperature of the processing-object materials becomes
lower than the specified temperature.
20 8. The solidification processing apparatus as
claimed in Claim 5, further comprising
an 1input section to which an operation stop

command is to be inputted, wherein
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upon 1nput of a stop command to the input
section, the control section performs water injection by
the water injection section for a specified time duration.
9. The solidification processing apparatus as
claimed in Claim 5, wherein

the control section includes control means for
exerting such control as to start water injection when the
temperature of the processing-object materials comes to a
specified temperature or higher and to stop the water
injection when the temperature of the processing-object
materials becomes lower than the specified temperature.
10. The solidification processing apparatus as
claimed in Claim 5, wherein

the control section performs water injection into

the casing before stopping the operation.





