-1- Solidification Processing Method and Solidification Processing
Appar at us 5BACKGROUND OF THE | NVENTI ON [ 0001] The present invention
relates to a solidification processing nethod, as well as a
solidificati'on processing apparatus, suitable for, with

t her mopl astics as a binder, manufacturing solid fuels usable as an
alternative to 10fossil fuels such as ctéat and coke from waste

pl astics, 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 inportant as a counterneasure
agai nst environnmental problens. An exanple 15 of practicalized

recycling process of washes;kscLhal, flanmble wastes i neluding paper
materials, plastic materials and ¢loth nateri S, such~as shredder

dust, food packaging c i nes. r. _us i.]dzed as raw
materi al s of regeneratggkgﬁgﬁifb%%fféoggfgégéggiﬁgéﬁéégég%cw

manuf acturing solid regenerated fuels by using those kinds of wastes,
~a twin-screw extrusion nolding machine as shown in Fig. 8 is

convengi onaghyk&REOWWD (S ue WventTok- 110- 85701 A). This extrusion
nmol di ng machi ne has, within a casing 101, a

[0001] 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 is important as a
countermeasure against environmental problems. An example

15 of practicalized recycling process of wastes is that
flammable wastes including paper materials, plastic
materials and cloth materials, such as shredder dust, food
packaging containers or used clothes are utilized as raw
materials of regenerataed 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 is
conventionally known (see, e.g., JP H10-85701 A). This
extrusion molding machine has, within a casing 101, a

25 cylindrical-shaped heollow portion having a calabash-shaped



25cyl i ndri cal - shaped hol | ow portion having a cal abash-shaped - 2 -
cross section. Two screw shafts 103, 103 with their center axes
directed parallel to each other are inserted in the hollow portion of
the casing 101. Each of the screw shafts 103 has screw bl ades while a
wi ngl ess increased-dianeter 5 portion 120 having no screw bl ades is
formed so as to be shifted toward the f@rward end froma | ongitudina
center of the screw shaft 103. The screw shaft 103 has first screw

bl ades 121 on one side closer to its base end than the w ngl ess

i ncreased-di aneter portion 120, and second 10 screw bl ades 122 on one
si de cl oser °FP8sf BERBT B end “Wh&F TEHe SRPREPes83i Nt 2asleh diaiat enter
portion 120. An inner wall of the casing 101 that defines the hollow
portion is PFBRi AAEESFEIoReERlddded0reade PHhet are dBEBREedciBwthe
bl ades 121, 1§§ as_we] | agafrﬁﬁ%nate to % circunferential 15surface
of the wi ngl'855°Y mRPEREY-A At 62536t IO - 1283 ¢ Porther TE& isbaithg
portion. Th§0§c ew shafts %g3 are griven b‘y. an unshown notor so as to
be rotated in mitidalls BppBsTie® dFFetti ns” WiH SR uHPTSP T s P e
wheel s 111, , _Th he.first and second, screw bl ades 121, 122 are
20 driven P%%%lcr’%t g??oﬁﬁa%ngs o TresH vq\%qtaﬁjeésaclﬁ ot WS r Bt P 12‘8 Be
down. (0004 ! i N- e Xtr usi l,di.ng _nmachi ne. . .operates in
the fol |l ow %gbﬁg%%&gwé\gét g}s)gi %8#%?%9%5?5%& gsﬁocngr%ﬁ:tugrlinﬁﬁs Ca?rr%er

prelimnarily gaurse cryshede: 2398l ectff andel,"RULERD 44y opthe e; s
hol | ow portion through an -3-.
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 is
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
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 inteo rotation s¢ 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 nput port 102 of the casing. The inputted wastes are, while crushed
and kneaded, transferred to the w ngless increased-di aneter portion
120 side by the first screw bl ades 121 of the screw shafts. Heaters
are provided on a 5side 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 plastixs are conpacted during a
process of being extruded through between the restricting portion of
the inner wall of the casing 101 and 10 the wi ngl ess

i ncreased-di,anmeter portion 120, thus being put into a fluidized
state. The fPERG R wastes Odr drext$RRHE 1 n AlBarlIPRikESHomMastisso i
nozzl e hol es 1i6 of an end face plate 115 by the second screw bl ades
122. The wa&té eexTPﬁ%é iﬁ“n?ﬂhek 2799% ke LFEPATYEFESS 01§ £P8d W dlsisy

S oss e 2 Loy R SO AIeneE At o el Belo gbigl e,
pesages [oLaElafen en e Jask,vall ool | %A%, 0%, AN [0S
0L 37 SuoBkgtncLtel v G- Lihg 08| g5 e Sosg ) ot BeLg
(grerd(he SeEondaua PLadan g Mhecgler ey Ln vaBLes 01T Yideo
cacing 101 Sndb OGNSR RISy by FRATELEL OISR

second screw;blades, 1820cA8s2 d€SHEE ng ! R WRLES %ﬁémdbggﬁgé@h thiae

nozzle holes 116 are relatively lower”in density, posing an Issue
that 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, in 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-



5 wastes tend to be insufficient in shape retention after the
solidification. [0006] Al so, heating is applied over w de ranges
within the casing 101 by the heaters provided on the side face of the
casing 101, incurring problenms of |ower heating 10 efficiency and

| ower precision of tenperature control over the wastes. Lower

preci sion of tenperature control over ithe_wastes may |ead to high
tenperatures of the wastes, causing occurrence of inflammuation or
toxic gas, or otherwise lead to | ow tenperatures of the wastes and to
15 insufficient nelting of the nelting materials, incurring such

di sadvant ag€42B§trAsBPFEEPBNL28hapedr P ehei ohf Bfisedheoshéati filed inner
materials. These and other issues relating to the tenperature control
on the wast #8Llar 8fnbhet GREANE Nt Bl coidi e AGcomd $cFPWHRPH2g88F012A,  As
20[ 0007] Thus, in view of the issues of the above- described
appar at us, théF8hhks bBENYBFEEBsEdTARIRKt s dpparnramst swiades 416

sinple in structure and iaturi,zabl e in size and yet generally
np ﬁ€ .

m :
equi val ent BFShFGhEFYELEoPERET dRaldeRS it er PRELES] ANt érSPEiCoftnafe the
power Q@f 25breakage neadi ng, nelting and coppaction, thus being -
B Pt bl BRFBF £ SRaf bt e Bt S oors. PROAPwESTaRt {She fisry the
JP 2002-3614??1A However, in this apparatus, since the breakage,
[

kneadi ng, me %gféﬁﬁt%%%baction processes are rapidly perfornmed due
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processed materials, 'Of occurtence 0

teﬁperatUretﬁée¥§§1985181 Bpet9£°ﬁ8§é§§%'B¥5¥£&§&*on the side face of

the casing 101, incurring 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, or
otherwise lead to low temperatures of the wastes and to

15 insufficient melting of the melting materials, incurring
such disadvantages as insufficient shape retention of the
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, in 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 yet generally equivalent or higher to
conventional counterparts in terms of the power of

25 breakage, kneading, melting and compaction, thus being



SUMVARY OF THE | NVENTI ON [ 0008] Accordi ngly, an object of the present
invention 10 is to provide a solidification processing nmethod and a
solidification processing apparatus both of which are suitable for
rapi dly perform ng breakage, kneading, nelting and conpaction of
processi ng-object materials with a small-size structure. A further
object of the invention is to 15 provides solidification processing
nmet hod and apparatus capable of obtaining solid fuels of high quality
by effectively fulfilling tenperature control. [0009]In order to

sol ve the above-described issues, the present inventor has found

t hrough keefUrégBafcHEOF mMdtufasit e tofe Srlrul attadse Bfoordstduel see,
fromwaste plastics, waste paper, waste wood and the like with

t her nopl ast Fc§ -usdH égoé"ﬁﬁﬁég? (B}t HoweFpant Ageshs St sPBaTaBUSWt BFNCE

content of stqua er and waste wood to 15 wt % or nore, preferably
20 Wt % or & R di KGSRFt R pl BELFENGaef fEParHden sProyses

has been found1thaLd'tr1%§ier i njection effecteg tothe - 6 - above
wat er cont efit °| éVél’, T té%%ttﬂafEFiémé bEEorfe Z8asiteretieo may

t tggeth ier.to k toget her, and yet t ter
Cont enta botSHE heat B KA Ind RBOE Moy (REH tRELSTHGosbpder o

Tt or | 1 & DOGORBECDEEt of Wil ERE 5hoe AT or BorfBRIET ovEPRTEE1sre

mat eri al s becones r ~whi ove

pref erabl e 8h89al9bak COPCLAL W LGOI Pl REGYeNt the i nflammati on
I's. It has

of solidified materi a sen veritied that solidified fuels

obt ai ned bygsparARY "bRGTSHCHy YR €fon 10 i njection and tenperature
control have enough product quality and heat quantity for use as an

al ternativerbeodpssil abusha:iagel, aanCopteaRd ok e ThHsyedde BRI &N,
i nvention has been conpl et ed.

19 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
effectively fulfilling temperature control.

[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 t¢ set a water content of
waste paper and waste wood to 15 wt% or more, preferably 20

wit% or more, for kneading with plastic materials. That is,

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



[ 0010] Accordingly, the present invention provides a 15
solidification processing nethod for kneadi ng and conpacti ng

processi ng-obj ect materials containing at | east thernoplastics and
paper refuse or wood refuse to nanufacture solid fuels, the nethod
conprising: first performng water injection to processing-object 20
materials to inpregnate paper refuse ot &wod refuse wth water;

subj ecting the processing-object materials to a first turn step of
starting and kneadi ng by screw shafts; then subjecting the
processing-object materials to a second turn step of conpacting b
the screw sREFPPE WHRILET25FPRYRREI nbe FRbkf IRFRCessd neepPdrRE ngnatent als
turn step o - 7 - further conpacting the processing-object
materials b eFﬁ@escF@®l§ﬁafF§,n&ﬁ@Feb OERERRBPI A-F | ce2 b ai Hed Fread
t he processing-gﬁ%ectEgﬁierial pare mel ted by both heat generation
caused by th89EGHBAEt W i F T hE §ed8hETarP R P8 COlEn RaadRd apfcpan

heat i it i ded d f | at dth

o1 oceos ng- GBFoRP harhPrdl $h SeRPPRaRE TRy SUuH G SEII e ot it gihe
th f . | i dified d, in | ith this,
whi 1 6 vat or "SAeoa  CAFEEHSIOT e Bt el odBesiong aR BRt“hat érT AT T
sucked up %Qfﬁﬁege%%g e‘?ﬂi‘i!l% a‘tgérea%cjv%n 8?98@ tce nttoen% ff%ﬁ%l is

direction o e processing-object materials, téemperature of

processing- ghLect pRteripls iss-detggied and paged,Pn @ shgRale the
] on to ﬁﬁe

showi ng the detected tenperature, quantity of watér injec

processi ng- ohreshmABL 8h1 8F Ssb5i SPAMIP AL 1233 [ 0981) , Acgording 4 .4

this method, by the water injection, paper refuse originating from

wast e paper tRst a4 iR O FYO0S ©8hHIRAT I NBLEAG AL QM \éﬁéf’ﬁ Had

as an exanple is inpregnated with water so as to be 1 nprov

fluidioy. Thejeteien Pape’ t&ipseiQIra0edniebysengpd Péaside dalidsc
20 are easy to knead and yet fluidize as they are forned into heated

st eam by cogpacityg dwent host t Beahickey tdws heat sgonshictin@BrhReibhe to
processi ng-object materials is enhanced. Further, by the water

i njection, fesper atfurd sconidcol asarcda fuhdildoad .so Bsud 0 PhEVRIYesent
i nfl anmation of the solidified 25fuel s extruded through the discharge
hol es of thénesmdtiatcehas been completed.
[0010] Accordingly, the present invention provides a
15 solidification processing method for kneading and
compacting processing-object materials containing at least
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



-8- plate.As a result of these, even if kneading and conmpaction is
performed rapidly in two to three turns with the small-size
structure, there is no fear for abnormal increases in torque |oad of
the screw shafts or 5 inflamuation of the processing-object
materials. Also, the water content injected into the

processi ng-object materials is heated amd-finally discharged as
steam thus not being a cause of worsening the flammbility of the
solid fuels. Furthernore, the heated steamis sucked up, for exanple,
10 through the input port for processing-object materials and so
sucked up i AUEtBRFe MR CEAPOsitthe trradrs sigad ofijeett imaeofiallhe by the
processi ng-object materials, the possibility that a | arge anmount of
heat ed st eafF&¥ni RBATERAto YRRI$RW W mprdiBistécsmacental ged hatn artde
kneaded and conpacted toward the 15 end face plate is prevented, so
that solid PﬁSEgsﬁFnﬁraﬁjﬁEEsiW?t%ﬁﬁa%$ghaﬁ§atmﬁét@ﬁlu YcaPohld  heat
manuf actured. In éhis connection, in conparison between cases where
water i nj ecBEBRTFEBRr SRRECO oY (1 FOBESHIAG- O] BEE PREGI 7S did £d
where not, the_torque |oad of the screw shafts that 20 perform
kneadigb an ué%nﬁé%??n%n AR SRS NGB P PEOTAERT | AF 2 dinhace
reduced by %to 15% Al so, in a case where the sgrew shafts are
driven mth%gq{% ad?“]{vitnhgefB’Fé’%?SPﬁE%?%H%%‘ii6‘}? rdPdSof 45D | HiFiuded

e 12 R e O RREE S 052 MERSOUEL, phbE el Cinl o
to 10 “ﬂgﬁ(E@EQQEngécgﬂﬁggf% Bgréffél with this, while water content
injected into the processing-object materials are sucked up

i0 as heated steam in a2 direction opposite to a feed direction

of the processing-object materials, temperature of the
processing-object materials is detected and, based on a

signal showing the detected temperature, quantity of water

injection to the processing-cbject 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 is
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
neated 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



[0012] I n one enbodi nent of the solidification processing nethod, in

t he processing-object materials, the 5 thernoplastics occupy 40 to
60 W % (wei ght percentage) while the paper refuse or wood refuse
occupies 30 to 40 wt % [0013] According to this enbodi nent, solidified
mat eri al s having a heating value of 5000 - 6000 cal/g and 10Qusabl e as
an alternative to fossil fuels can be ebtained. [0014] In one

enbodi nent of the solidification processing nethod, when the water
content of the processing-object materials is about 15 W% the

t enper at ur eof t heprocessi ng-obj ect materi al sis 15controlled to within a
t enper at ur e @h§e of ADOCE t FEE¥E. °f00UBISPcc ARG ifo kApading and
enbodi nent, in th%, rocess of kneadi ng, and conpacting the )
processi ng- 6O &EF ﬁgpeﬁPaP§FfPﬁ@eai§% Y3hY atfe ErattenEreeeatyors with

occurs due %%ehqggi QperatioF caysed bg conpaction ar to heating by
the 20 heat &1'S cHIf be PreveRtEIC-Eitt hEPSTE n itheDr SBBEs TOF kAR

o oper |y be PERSISES: n the FOFRTe! MEARed T cafh® sosFRer  Shafts  or
et L 99 ShehBTROLL e LR SR Lot erie » 496 .
solidificatiQRey content injected into the processing-object materials
is heated and finally discharged as steam, thus not being a

cause of worsening the flammability of the solid fuels.
Furthermore, the heated steam is sucked up, for example,

10 through the input port for processing-cbject materials and

50 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 is prevented, so that solid fuels of high
density and high heating value can be manufactured. In

this connection, in comparison between cases where water

injection is effected on the processing-object materials

and where not, the torgue load of the screw shafts that

20 perform kneading and compacting of the processing-object
materials can be reduced by 10% to 15%. Also, in a case

where the screw shafts are driven with equal driving force,

the production yield of solidified materials can be

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



processi ng net hod, when the water content of the processing-object
materials is 20 wt % or nore, the tenperatureofthe processing-object

materi al si s

5controlled to within a tenperature range of 120C to

180C. [0017] According to this enbodinent, fluidity of the _
processing-object materials is enhanced to facilitate the kneading
and conpaction, inflammtion of the processing-object materials can
be prevented, and noreover 1l0Odeterioration of flanmmbility of the
solidified materials can be prevented. [0018]In anot her aspect of the
present invention, there is provided a solidification processing
appar at us f PliRéddrAganacerpatsi ngfprocexesiliggobjpast muyéngalsan be

15cont ai ni n

at least thernpplastics and paper refuse or wood refuse

t o manuf act EEUEEH §of 481 ¥EFhévapdh Rercasmgelsiorgless.

10

15

20

[0012] In one embodiment of the solidification
processing method, in the processing-object materials, the
thermoplastics occupy 40 tc 60 wt% (weight percentage)
while the paper refuse or wood refuse occupies 30 to 40
wt3.

[0013] According to this embodiment, solidified
materials having a heating value of 5000 - 6000 cal/g and
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
controlled to within a temperature range of 100°C to 140°cC.
[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
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.



a casing having an input port through which processing-object
materials are to be inputted; 20a pair of rotation driving shafts

whi ch are placed in the casing and which are rotationally driven in
nmut ual |y opposite directions; screw shafts which are
removably fitted to the pair of rotation driving shafts,
respectively, and each of which 25has ai1bi-rst screw nenber for
sandwi chi ng processing-object nmaterials inputted through the input
port and feeding the processing-object materials toward an end face
side of the casing, a second screw nenber for, while preventing
backfl ow, cd®fdéding the PpPoc@8§i ngreppérentat efi akbe afdladsLieatipn
screw nenber for further caonpacting the processing-object nmaterials
and ext r udi ﬁ’&of:ﬁésbf’ﬂcesr%?rﬂg’?%bj eﬂge‘i‘rat é??‘ieal HFRAT of CPRECRESI BY; dihe
end face plate which is renpvabl fltied to an end face of the
casi ng and WAPERSRABIAPRERGF gePREPES2EBr 1Bdi 8haMidng Athe more,  the

pr ocessi ng- gbj ect terials extruded by the third screw nenber;
heat er s progﬁ BarSEEFﬁe eﬁg fa%%epleﬁ%zceSSlng_QgﬁﬁFEr i RpEeFT Rk

section for parl gl fLAg YaL ey £ QLIS L RENSESLR91 500¢ 1o 180°c.

[0017] According to this embodiment, fluidity of the

is

processing-object materials is enhanced to facilitate the
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
is 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
cpposite 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



15an exhaust port formed in the casing; a blower 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 naterials processed by the screw 20shafts; and

a control section for, based on a signal derived fromthe tenperature
sensor, controlling quantity of water +hffected by the water injection
section. [0019]Wth this constitution, by the pair of rotation
25driving shafts being rotationally driven, the screw shafts -12-
fitted to the rota&ion driving ghafts, respectively, are rotationally

driven in nifGSFEGL8ppoSitEedi FEEOrghRs Eithd "ot Rcdiafans cbras iy thy
first to third screw r_regberg, tEe figt screw nenbers_sandw ch
processi ng- 66 66t afePTaf St 5™ hptt e T MW PR HG e porde &g the
feed the pr i.ng- gbj ect terials to d the end face side of the
casi ng. Theggggghd sgre%%ﬁgn er??rﬁﬁilgg%$%€eng?ﬁg bARkFF ovP T ¥ GHYEGS
t he processj ject j f.ed fromthe first screw nenpers.
Subsequentl§?g¥ﬁ£b§hi?gﬁégééﬁgék; ers fG SPdrPherPIEs %ﬁfe{+é§g' and a

Do ey 09y PRLREL SRR bR X A e RSN ) S8 e e

mat eri al s through di scharge hol'es a

way, since progiessivelyihhgher, conpagt. forcgs can be given to the
processing-ob?ect material s thé?larégg%#ﬁgjﬁﬁea ed, ?E%P%ééﬁ? SRIgCt

15 obj ect nﬁg@é£§$§segﬁfngxtgg(gggﬂya;discharge hol es of the end face
pl ate can be made enough high in density. As a result, solidified

materials resul tiMgehs OFLEOOH1 NG Ofnide ﬁ%tfé53¥¥ﬁywo%ﬁ. %%QEQPE%C%nd
mat eri al s have enough shape retention. 20[ 0020] Furt'her, by operations
of the secopdcandt hith@ 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 1is connected to the exhaust port to
exhaust inside of the casing;
a temperature sensor for detecting a temperature of
the processing-object materials processed by the screw
20 shafts; and
a control section for, based on a signal derived from
the temperature senser, controlling gquantity of watér
injected by the water injection section.
[0019] With this constitution, by the pair of rotation

25 driving shafts being rotationally driven, the screw shafts



screM/nenbefs, enough quantities of conpacting heat and frictiona
heat can be generated in the processing-object materials. As a
result, w thout providing the heaters on the side face of the casing
as woul d conventionally be 25involved, nelting nmaterials contained in
the processing- -13- object materials can be nelted enough only by
the heaters of the end face plate. [0021RFurthernore, the control
section controls the water injection quantity into the casing by the
water 5 injection section based on a tenperature of the

pr ocessi ng- %b %Ft materjals processed by the screw shafts. Thus, the
t enper at ur e o U5t oEBESiFR aSBPEcFIﬁHF§€|£h$ﬁ§§I«ﬁﬁSBﬂQﬂﬂﬁﬁkﬂr are
proper tenpe r.es at solidified materials of stable qualit
can be obt ai ﬁ’ga lfﬁf‘égﬁ i VEH smca{%lbtuasjtlé’arﬁf?%osdé&?er%]t’éﬁ’d:qwfl%e Phe
casi ng al on h _the, water ection.into the ca The resultlng
steamis dlggﬁg%geh %&stﬁgcglgéﬁﬁn?hgbuﬁﬁ Fﬂet%kﬁ§u§ £S5 rEIbERS mHiteh
such di sadvan es b pressure i ncreases, in the casin an

| eakage of ? %g% f?%’ﬁ?‘?SRgﬁﬁg P nput AGESEE R Cbeégsplrréq/é) IEGE AR

O sadvat ageoLhatenl lonselloh MYl dadonalbe cahaty d{r;?v'ng‘f%se“sgs;;ﬁ,ﬁg

may be damage ue to I ncreases in ir

or other |1 kgjgbpaguantages oAb every el | égogﬁgrefer%g' Y., e
ower di scharges exhaust objects 20containi ng the Steam ou FHE -
bui I di ng i nyphi ChebBRd screw members, while preventing backflow,
compact the processing-object materials fed from the first
screw members. Subsequently, the third screw members

10 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 forcgs can be given to the processing-
cbject materials that are being kneaded, the processing-

i5 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.

20 [0020] Further, by operations of the second and third
screw members, enough guantities 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

25 involved, melting materials contained in the processing-



solidification processing apparatus is set up. This allows the
operator of the solidification processing apparatus to work under a
better environnment. [0024]. It is noted here that the exhaust objects
refer 25to objects that can be discharged fromw thin the casing by
-14- the blower, including not only steam but al so ot her gases,
liquid fine particles or power dust. [©D25]Further, the tenperature
sensor is not limted in its placenent position and nay be placed at
any position 5such as inside the casing or on the end face plate. In
short, the t@nperature sensor é be placed at any position as far as

the tenperaPP&Chs “'Fﬁ&rﬁf‘&éeﬁlnn eolﬁ‘}eéf?tedn’ét“é’t‘%g@ LYo SEE Bieatass
screw shafts c ected %0026]In one enbodi nent of the

solldlflcatlénggﬁp?a §?ﬁgp%$ ar atus, the exhaust port is placed on

wi dt hwi se b?%%zihdes o) ut

Fur@%e re,p%hé control section controls the
water injection gquantity into the casing by the water

5 injection section based on a temperature of the processing-
object materials prccessed by the screw shafts. Thus, the
temperature of the processing-object materials is kept
stably at proper temperatures, so that solidified materials
of stable quality can be obtained.

1¢ [0022] In this case, steam is generated in the casing
along with the water injection into the casing. The
resulting steam is 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 oil seals provided on the rotation driving shafts may
be damaged due to increases in the air 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



[ 0027] According to this enbodi ment, the processing- object materials
are inputted through the input port while the interior of the casing
i s exhausted through the exhaust 15 ports on w dthw se 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 fornmed in
the casing in a direction opposite to the-transfer direction of the
processi ng-object materials, steamor the 20 |ike can be prevented
fromm xing into the processing-object nmaterials extruded fromthe

di scharge holes of the end face plate. Accordingly, solidified

mat eri al s réd\f ARy o CEoIding Pttt RelexeEaavdbpkoabssi aghebj eetes,
materials can be prevented fromdeteriorating in quality. 25In

addi tion, thHe WG FrSePartéELPBNCHIPIHRT i - port -15- refers to

a direction ral ly_perpendicular to the direction in which the
processing-&%ﬁggg nat%ﬁ% ?FﬁréhﬁtqﬁﬁmﬁﬁPGBﬁﬁ FRBSPRpUE PBEt LHREted in

transferred,  the w dt hwi se direction eiq? generally perpendi cul ar  to
%

the directiaii PS5 Ui th Rt Rttt 3 h BRY vPRg PLR&EEs 3ndPhePeetaen

haf t t ] 0028 . nbaodi t of th lidificati
;S)r gceisﬁg%‘éﬁ%& a Sus%ﬁ?r]h&égggﬁ?r %Ialsgggt iogn G ST'I%‘S% Iﬁﬁlijelrf%iacﬁj! %gﬁtﬁn byt

the water '@k%%&toghéeQEEBQrg@SEEtgg%sor may be placed at any position

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. 2as a
result of this, exhaust flows can efficiently be generated
in the casing. Also, since exhaust flows can be formed in
the casing in 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 guality.

25 In addition, the widthwise direction of the input port



10 tenperature of the processing-object materials conmes to a
specified tenperature or higher, and the control section stops the
wat er injection by the water injection section when the tenperature
of the processing-object naterials beconmes |ower than the specified
tenperature. 15[ 0029] According to this enbodi nent, by the control of
the water injection into the casing by-fhe control section, the
tenperature of the processing-object materials can be controlled so
as to fall within a specified tenperature range. As a result of this,

t he di sadvant age that the 20 _processi ng-object nmaterials go high
re?%rfir ° of t éfg?ﬁéoﬁrd¥%§§i 3bbP§EPeﬁﬁ%€P$§Fs %% el

t enper at ur es

Lemper at ur e La tesyl ol Dydebethoralsd. shape getention aller the .

solidification, or er “di'Sadvantages

the solidifi i p essi a r.at is,._-16-- enabl to _ensure
the safety gﬁggggﬁatfgﬁ aﬁ£ yleE§3§O|#%?fi%g THaterical’s ggestﬁiﬁ wise
quality. [0Q30LLe; gpe enbod; t s A LGALLODy s o iion
processingapparatﬁs,theso?igl ?%%fi% pr %%gégkégﬁa%%agg?u%l¥%ﬁ3*ﬁﬁ i

conpr i $es ARk BRULLIRECLLRR L Bn Al 13y 0BRLALL 01 8l op commag 15,14,
be inputted, wherein upon 1 nput “of a stop command to the T npu
section, thexeenyrol section perforns water injection by the water

injection section for a specified tinme duration. 10[0031] According to
thi s enbodi meokgiwhen thergpepati OBmbodiment 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 secticn,
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

20 processing-object materials go high temperatures to fire,
or that the processing-~ocbject 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 is



is stopped upon input of an operation stop comrand, water injection
into the casing is perforned for a specified tinme duration. After
conpletion of this water injection for the specified tinme 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 witigi-n the casi ng have been
softened. Accordingly, start-up failures due to the processing-object
materials solidified in the casing, or increases in the 20l oad on the
power source, can be prevented at a next-tinme operation start.

[0032] I n addiP@drd wher eggssreanthe genkstat edbfal opgrationi t Antltheyield
water injectign into the casing, it is preferable to exhaust the

st eam cont aiSPlAGLEXREUBE BB BLE 9F offakichianaldttie casing. As a result
of this, sucﬁ giiadvantages as_-17- abnornal pressure increases in
the casing aifd>Péakage of 18t e8RFt hFBEGAITRRE | npEit Pbet eahidbiication
prevented. The exhaust fromthe inside of the casing is preferably

ef fected i nPAEFr&&PPon BBBBEREESt 0 tHE t r AvdAEE FdrREEERON BFCERRSING

proces 'ng-%%%g%gtnatgyigls. As a result, the disadvantage that steam
or the 1ike FPYEE TS Fle (FEEESSPndibb BRYE naPeFi el s tai sBHANgam

T ot EUREBEORShES, Co0uley Svant o LORELLY e eppod ment of

e epnt EELESRRE, KO S SRR ES 0, B 5 e

N St e R SR R
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 been softened.
Accordingly, start-up failures due to the processing-object
materials solidified in the casing, or increases in the

20 load on the power source, can be prevented at a next-time
operation start.

[0032] In addition, whereas steam is generated along
with the water injection into the casing, it is preferable

to exhaust the steam-containing exhaust object from within

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



15 object materials becones | ower than the specified tenperature.

[ 0034] According to this enbodi nent, the tenperature of the o
processing-obj ect materials can be controlled so as to fall within a
specified tenperature range. As a result of 20 this, the

di sadvantage that the processing-object materials go high
tenperatures to fire, or that the proce33ging-object materials go |ow
tenperatures to result in deteriorated shape retention after the
solidification, or other disadvantages can be prevented effectively.

As a result, 25the_solidificatjon processing apparatus can be
oper at ed -f§p°§ﬁﬁélfﬁﬁﬁfqﬁﬂi%ﬂqqﬁﬁﬁeﬁaﬂé}igm% §BEaNHed Py kagkage of

The ol 1 di { SE5ETonroush b8 LBRPhopth 4t 0 e eBaer of LR CETRANSE
per forme velighpSiedtiand mo bl cagia Rerors sLonpinathe ) L o
the sorew ShaTes 1o st RBRSPER, bhi M T he  Bhar AT orrt e SEGec Tt
mmter | 315w LR e TR cael he B o E ehoa By el Bt a0
content s. AgRoEdLELY, ot fhk- UpyLalLUheRegueLO LhE P OCEsSINg- gbleqt

materials solidified in the casing, or iIncreasesin e l'oa
power sourcCRat€afabe paeyen adat BFREXknk! M3 scharge holes can be

prevented.
[0033] In one embodiment of the solidification
1cC 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-

15 object materials Dbecomes 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
20 this, the disadvantage that the processing-object materials
go high temperatures to fire, or that the precessing-cbject
materials go low temperatures to result in deteriorated
shape retention after the solidification, or other
disadvantages can be prevented effectively. As a result,

25 the solidification processing apparatus can be operated



150peration start. ADVANTAGEOUS EFFECT OF THE | NVENTI ON [ 0037] As wi | |
be appreciated fromthe foregoing, according to the present invention
of a solidification processing apparatus, processing-object materials
i nputted 20 through an input port are inpregnated with water, thus

t he processing-object materials are sufficiently kneaded in a first
turn step by screw shafts. Continuingl yl8the processing-object
materials are subjected to a second turn step and a third turn step
of conpacting and are heated, 25whereby the processing-object

materials are ated py steam. -19- and tenperature of the
processi ng- %ﬁ‘ty r‘?é%cgr?%#%g DTS RPLaifsideryf ethe apparatus

inflannatio%a%fb§olg gfg%gbggterials extruded through di scharge hol es
of an end face pFan are pr Veht ed“3hd-¥he solidified materials have

enough shap et ention. _Further, based on_a tenperature. of. the
processing-ggﬁggﬁ nateriaFg pPS%esgg Ogim?%g s%femﬁéﬁaf?g}lﬁh%hﬁﬁﬁﬁpn

O Ll HEELSA:iELe, AREANAD 2 VALELLL ISELLER SO

controll ed, "thus, erature o pr ocess

| s Kepls stabhy ok iBROBREC10nL CORET A W% ol NRLELONE BRLI ALLISM o

materials of Stable quality can be ©obtained. I'nS

casing is exbadgted : r. hch i 0 ed h <t
port, thus ?he rgsul%%%i?%ﬂﬁig;iggygﬁgtgﬁbgﬁaﬂgﬁ&itﬁ%?%% §E§%§E¥£on of

inj ection i sheapidier dissgharged, Ader gf Ak realgdonpe 196aUSeHnPY the
abnornmal pressure increases in the casing can be
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 in the
load on the power source, can he prevented at a next-time
15 operation start.
ADVANTAGEQUS EFFECT QOF THE INVENTION
[0037] As will be appreciated from the foregeing,
according to the present invention of a solidification
processing apparatus, processing-object materials 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 z second turn

step and a third turn step of compacting and are heated,

25 whereby the processing-object materials are heated by steam



prevented and solidified materials of stable quality can be obtai ned.
[ 0038] Furt hernore, according to one enbodi nent of the solidification
processi ng apparatus, the exhaust port is 20 placed on w dt hwi se both
sides of the input port, thus exhaust flows can efficiently be
generated in the casing. Also, since exhaust flows can be fornmed in
the casing in a direction opposite to the-transfer direction of the
processi ng-object materials, steamor the |like can be -20- prevented
fromm xing into the processing-object nmaterials extruded fromthe

di schar ge h0|§é of the end fqgelflate. [0Q39]Funthernnre,_accordin%
to one enbodMfedtt B80T T RTUF Priodesbing tappdeaiads waa be
control section 5..star water injection hy the water injection
section mheﬁopﬁgo%éﬁ%Ergﬁﬁf%£?ﬁetfi?%i%ﬂﬂ&i&?ﬁgpébfééﬁdﬁﬁ%%?i%ﬂ%@%%%k%
to a specifi er re. or,.higher nd the _control, section stops

t he wat er iﬁ?gnggﬁ 5§E§H§hmé%3FﬂPﬁF%chgﬁssBétFBnqﬂﬁeﬁkFﬁeplate are
t enperat ure r sing-Qhj ect . material s, econes | oper than
t he specifi8ggyéﬁg%§a?ﬁ§€,é%%ugg%ﬁ%l¥%%%e?%€%?%ﬁ T CAES chough shape
processj ng- ghjggt; QRteri a be .controlled so as to fall within a
speci fied tenperature r an%"zr, f Ee’r efbgar%'c{ hé 5013 di FTFERTSR St 0SdssithG

appar at us i grgRablt e6yLH, easur ’Eéﬁasll%f %J%%%&%gi]e&%ﬁ ![tﬁ)ne and eslh%fts,

15solidified naterials of stable quality. er nore,

accordi ng t guene; epbask meatof {he.sald dijhigation c%rsq(f%ssbgg a water
apparatus, the solidification
injection section are controlled, thus, the temperature of
the processing-~object materials is kept stably at proper
10 temperatures, therefore solidified materials of stable
guality can be obtained. Further, inside of the casing is
exhausted by a blower which is connected to the exhaust
pert, 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.
[0038] Furthermore, according to one embodiment of the
solidification processing apparatus, the exhaust pert is
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 in a
direction opposite to the transfer direction of the

processing-cbject materials, steam or the like can be



processi ng apparatus further conprises an input section to which an
operation stop command is to be inputted, wherein 20 upon input of a
stop command to the input section, the control section perforns water
injection by the water injection section for a specified tine
duration. Thus, the operation can be stopped in a state that the
processi ng-object materials within the-é@si ng have been softened.
25Accordingly, start-up failures due to the processing-object -21-
materials solidified in the casing, or increases in the |load on the
power sourc ré%g%é%% %;evented at a nexH{tine operation start.

[ 0041] Besi dés,” ‘accordimg t & rHe hrésént-inveMasss igg-gbisct materials

ol {1 call gL DLOGeSSRa el odon il SELLnO Y otessosoblect

materials to afirst turn Step 0

turn step of day@@acti third turn.step of further, conpactin

by screw shafts, by m%%eﬁo%éneﬁéﬁqrgﬁ%gr%Oca%eederaﬁloqﬂ%e? i%’%i‘%f‘?
and conpacti :Qf: <t ; |:ng- obj erials. anwhi | e
tenperatureE§$J$%gagggéé§sﬂ%§?o%jégg;na%é%%%ﬁ%gﬁskggté%?édﬁggd?e%%gﬁﬂ
on a signal 3hewisngathe q?ﬁ%ﬁkﬁ@nt%?p%ﬁgtuﬁ% rIYAGLEL Yo OF SWALEL, wnen
injection into the processi'ng-object materials is con roIPeﬁ,

therefore theet eeReEakUL@0h £t BRe %Wi%—ob%ﬁgﬁbhﬁgkﬁg?&@? Lahss 1S

kept stably at proper tenperatures, so that” solidifie erial's of

stabl e qual iat Wwpean fhedohleaipRedcul8042] Rughber nfpfﬁ& tRECOLAL PGy Qo ONG
(0]

enbodi mrent of the solidification processing ne d, water injection

into the 2@tppecess Ngaob echidBt sh aby itheStiddad WeNENS section
tenperature of the processing-object materials conmes to a specified

t enper at ur e waenhi gher tempe rot@reatef ithpechidred Singf-opRed tWhel:d Mg 1s
tenperature of the processing-object materials becones | ower than the
speci fliled t brpematurkowdss ahm@suthe 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 is
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
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 section, 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



250f this, the disadvantage that the processing-object -22-
materials go high tenperatures to fire, or that the processing-object
materials go low tenperatures to result in deteriorated shape
retention after the solidification, or other disadvantages can be
prevent ed. 5[ 0043] Furthernore, according to one enbodi nent of the
solidification processing nethod, when-£Rke operation of the
solidification processing is stopped, water injection into the
processi ng-object materials is perfornmed for a specified tine

duration. As resylt of.this, the 10 operation can be stopped in a
state that the pro gsssi‘%]gl-%bﬁsleecct hat é?‘?al%a%i\ﬂe beenl86Feafed. in the

Accordingly,, start - fallures due to the processing-object naterials
solidified ilr?%t eot“ca%g}en OOt i WetERYesCth lf%ep’T%‘é%P the polext-time

sour ce, canC%%r%%Egggisg gé a next-time operation start. 15BRIEF
DESCRI PTI ON H K [0044]Fig. 1 is a plan view show ng a
sol 1di T cat Ire 481 0ces8LAg4@RPALBLS LS OLS! I |8, BN AbodhImnt. of 4 e
present | nventi on; 1g. IS a Si ( Vi evv_ S OWII}'I%]'C_F}'IG
sol i di fg cat 's%ﬂié@@&@ﬁ@§§hngpf’&?§ 'trH_;fS; mﬁthod Fi j%tli%ﬁa §58éé§)sn1ar! -
vi ew showi ng inside of a nain body of the solidifi‘cation p oce55|n§
apparatus; object materials to a first turn step of starting and
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 is detected and, based on a
signal showing the detected temperature, quantity 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 be
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-cbject materials comes to a specified
temperature oxr higher, and the water injection is stopped
when the temperature of the processing-cbject materials

becomes lower than the specified temperature. As a result

25 of this, the disadvantage that the processing-object



Fig. 3Bis a sectional view showing first, second and third screw
menbers constituting a screw shaft; 25Fig. 4Ais a front view show ng
a third screw nenber; -23- Fig. 48 is a side view showing the third
screw nmenber; Fig. 5 is a sectional view show ng inside of the
casing as well as lining pieces to be placed within the casing; 5Fig.
6A is a front view show ng an end face-@2Rate; Fig. 63 is a plan view
showi ng an aspect that the end face plate is attached to an end
portion of the casing; Fig. 6Cis a side view showing the end face

late; Fig. 7 .is.a.front view show ng a spacer; and 10Fig. 8 is a
5iem1shom?n§@§%ﬁﬂ%%§ r 8Genér-ghedt PURPE HBMF At | fg teppapat ushat  the

' ' S [0045]1 main bod
according t%f% e@gg%gég Jec F%ﬁ%@%@aygNEEAHOJ:temgeratures tg result

in deteriorated shape retention after the solidificaticon,
or other disadvantages can be prevented.

5 [0043] Furthermore, according to one embodiment of 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 1is a plan view showing a solidification
processing apparatus according to an embodiment of the
present invention:

Fig. 2 is a side view showing the solidification

20 processing apparatus;

Fig. 3A is 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;



2 screw shaft 155 end face plate 11 casing 12 input port 14 exhaust
port 21 first screw nenber 2022 second screw menber 23 third screw
menber 31 water injection nozzle 32 water injection pipe 33 solenoid

val ve 2552 di scharge hol e

10

15

20

25

_23-

Fig. 4B is a side view showing the third screw member:

Fig. 5 1is a sectional view showing inside of the
casing as well as lining pieces to be placed within the
casing;

Fig. 6A is a front view showing an end face plate;

Fig. 6B is a plan view showing an aspect that the end
face plate is attached to an end portion of the)casing;

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

Fig. 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 NUMERAILS
[0045] 1 main body

2 screw shaft

5 end face plate

11 casing

12 input port

14 exhaust port

21 first screw member

22 second screw member

23 third screw member

31 water injection nozzie

32 water injecticn pipe

33 solenoid valve

52 discharge hole



-.24- 53 nolding nozzle 54 heater 55 tenperature sensor 72 drive
shaft 5B bl ower C control section DETAILED DESCRI PTI ON OF THE _
PREFERED EMBCDI MENTS [ 0046] Her ei nbel ow, the solidification processing
apparatus of the present invention will be described in 1l0detail by
way of enbodi ments thereof illustrated in the acconpanyi ng draw ngs.

[ 0047] Fi g.

10

15

20

25

1is a plan view showi ng a s@Midification

53 molding nozzle

54 heater

55 temperature sensor

72 drive shaft

B blower

C control section
DETAILED DESCRIPTION OF THE PREFERED EMBODIMENTS
[0046] Hereinbelow, the solidification processing
apparatus of the present invention will be described in
detail by way of embodiments thereof illustrated in the
accompanying drawings.
[06047] 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
solidification processing apparatus.
[0048] This solidification processing apparatus is an
apparatus for processing wastes containing plastics, which
are melting materials, and paper refuse or wood refuse,
which is -nonmmelting materials, as an example of
processing-object materials that are materials toc be
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

from waste wood. Whereas plastics, waste paper and waste



processi ng apparatus according to an enbodi nent of the invention, and
Fig. 2 is a side view show ng the 15solidification processing

appar at us.

[ 0048] This solidification processing apparatus is an

apparatus for processing wastes containing plastics, which are
melting materials, and paper refuse or wood refuse, which is
non-nmelting materials, as an exanple o0f2520 processi ng-obj ect
materials that are materials to be processed, the apparatus being a

solid fuel

manuf act uri ng apparatus whi ch conpacts and solidifies
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composed roughly of a main body 1 for performing process of
processing-object materials, a gearbox 3 for driving the
main body 1, a speed reducer R, a transmission gear T and a
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 is formed in an upper side
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,
while molding them simultaneously, 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

S51. Heaters 54 for Theating the processing-object



for kneadi ng and conpacting the processing-object nmaterials are
housed in a casing 11 in which an input port 12 for the

processi ng-object materials is forned in an upper side 15 face. A
flange 13 is formed at an end portion of the casing 11 on its one

si de opposite to the side on which the gearbox 3 is provided, and an
end face plate 5 is fixed to the flange283 with bolts. A plurality of
nol di ng nozzl es 53 for discharging processed processing-object
materials, 20 while nolding them sinultaneously, are attached to the

end face pl - side face of the end face plate 5 and an edge
portion OP ?ﬁge?ﬁ§§8é f?“%rg oMt T ﬁﬁ%ﬁgﬁtﬁ@r 3?%?1@§tPFﬁ%ng a

hi nge devic t Wit he bolts. remgved, the end face plate 5
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for detecting a tenpef%fﬁrgg?E%ﬁg%pﬁbéegan }5bf€@% mét €rical e Pce

di scharged tngpet Be nol di ng nozzles 53, are provided in the end face
plate 5. 5[ 0051] A water injection nozzle 31 is provided at the input

port 13 of theseqsi ng.a apgeé- soheaoi dyvalye, 33 85 ot Tr%?riﬁgdorétastfe

water injection pipe 32 connecting to the water 1njection nozzle
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allow water 10 injection into the casing 11 to be effected under

control by theeepotedl ocaeat ivame®. iﬁq%&@an@@Fentfz Qabntnfé%t&ﬁgt Q! the
section Cw Il be described in detail later. [0052]1n an uppér side

face of thewsastngirjlectiun exbawst pPIis lfhe 1bAdiQr ME108 33 is
wi dt hwi se both sides of 15 the input port 12. The exhaust ports 14
communi cat ecenbbceed| awera B osndraldugdct i scblspversBdes 801 QT IRE @S
to suck up an exhaust object fromw thin the casing 11 and di scharge
t he exRaust inhppetiomuinpd the bablidigngli mowhiec kAfke csal ithideirc dn@Rol
processi ng apparatus is | ocated. The
by the contrel section C. Control contents by the contrel
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 buiiding in which
the solidification processing apparatus is located. The
20 exhaust obkject is 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



20exhaust obj ect is steam generated fromthe processing- object

materials in nost part, but contains gases, liquid fine particles,
powder dust and the |ike generated fromthe processing-object
materials in the casing 11 as well. [0053] Fore ends of a pair of

rotating shafts 70 25extending fromthe gearbox 3 confront one
surface of the -27-- casing 11 closer-£3-he gearbox 3, and drive
shafts 72 each having a hexagonal cross section abut on fore ends of
the rotating shafts 70, 70, respectively. The pair of drive shafts 72
extend paral | ch ot her grOX|n1t|es 5 to the inner

el, ea
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portions oveekppcwitBlgach other fromup to down, thereby
20sandw chi ng the processing-object materials inputted within
[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 te the palr of drive
shafts 72, 72 have screw blade portions formed in mutually
oppcsite turns, and the screw blade portions are so placed
as to overlap with each other as viewed aiong a direction
15 in which the shaft portion extends. The pair of rotating
shafts 70, 70 are driven into rotation in mutually opposite
directions as shown by arrows Aal, A2. Thus, the screw
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



the casing 11 and transferring the materials toward the end face
plate 5 whil e kneading and conpacting the materials. [0055]Wthin the
gearbox 3 are housed the pair of rotating shafts 70, 70 and spur
gears 71 which are provided 25for the pair of rotating shafts 70, 70,
respectively, so as -28-- to mesh with each other.One of the pair of
rotating shafts 70, 70 is connected to-aseoupling 4 provided in

adj acency to the gearbox 3. The coupling 4 is connected to the speed
reducer R so that rotating force transferred fromb5 the notor Mvia

the transm ssion gear . T is reduced by the speed reducer R and .
transferred 1 Tﬁ%’or’i’é%t%‘??%g%ﬁ&ﬁ 70°R8 aofhetfeoupkifg o Theating

rotating force ds transfterred fromthe one rotating shaft 70 via the
spur gegr 7f%ta(§1tfshe{®t hé r'ot abPRGCSHE t €902 seoibtng hd @Egviged in

fotating 10shablentd «L0cRECGLOLBLEY N R UBLLY 0BPYS) Lo S SIS,

the speed reducer R so that rotating force transferred Ffrom

5 the motor M via the transmission gear T is reduced by the

speed reducer R and transferred to the one rotating shaft

70 via the coupling 4. The rotating force is transferred

from the one rotating shaft 70 via the spur gear 71 to the

other rctating shaft 70, so that the pair of rotating

10 shafts 70, 70 are rotated in mutually opposite directions
at an egual speed.

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

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

object materials discharged from the molding nozzles 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

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 is

20 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 is

fixed, sc that the cutter 6 is rotatable in a direction

oppesite to the direction in which the end face plate 5 is

rotated. With an end portion of the casing closed by the

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



[ 0056] A cutter 6 is fitted to the flange 13 of the casing via a
cutter hinge 61, and the processed processing- object materials

di scharged fromthe nolding nozzles 53 of 15 the end face plate 5
are cut by the cutter 6. The cutter 6 includes rotary knives 62, 62
whi ch are rotated about a rotating shaft coupled to their ends to cut
the processing-object materials, and a~28t-ary knife notor 63 for
driving the rotary knives 62. The cutter hinge 61 of the cutter is

20 fixed at one edge of the end face plate 5 on its one side opposite

to the side t he I hi n e device 51 is fixed, _so that the
cutter 6 is é%ﬁeu :k§%|$n Jkrect 5150 & osf P& PBePh%gdP?eEP?oﬁn?nface
which the e ce pl r ed VVth an e ortion of th
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opposite to the turning direction As a re
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screw shafts 2 within the casing 11 to be perforned
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casing 11 (lining pieces will be described later), can
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the main body 1.
maintenance work of lining pieces within the casing 11
{lining pleces will be described later), can be
10 facilitated.
[0057] Fig. 3A is 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
15 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 blade portions 21b, 22b, 23b,
respectively. In the shaft portions 2la, 22a of the first
20 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

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



[ 0058] Each of the pair of screw shafts 2, 2 is conposed of a first
screw nenber 21, a second screw menber 22 and a 15 third screw
menber 23 in an order fromthe input port 12 side toward the end face
plate 5 side in the casing 11. The screw nenbers 21, 22, 23 are
formed of shaft portions 2la, 22a, 23a and screw bl ade portions 21b,
22b, 23b, respectively. In the shaft peBi-ons 21la, 22a of the first
20 and second screw nenbers, through holes 21c, 22c each having a
hexagonal cross section for insertion of the drive shafts 72 are

f or med coaxig%ﬁﬁt t he %enter axis., On the other hand, in the shaft
portion 23a Bthe’4 nt?d*SEPEH FEABARL H1bBt toReFomAE 236 havithgbalt
hexagonal cr.0ss ection to be fitted ing fore end portjion of the
drive -30- "% eaf%l;llsﬁiq os“f%‘r‘-’rm@%o%%%ﬂ“‘% ﬁ}P%t%ez:q(Fenlt%rpjéckY%‘?e% ¥p| 3n
hol e 24 adjqinjn e bottoned .hole 23c is proyvided in an end face of
the shaft p%rnt@l o%agga Ooj? {tﬁg t%lilarlldt sEPEN Bntet? F6 t edrtli\}édsh%ﬁ]few
72, the firsgt.aad sesqn Cr. rs,21,. 22 _are attached with the
t hr ough hol es 2%0[ Zgg gP?tggw%gtgﬁggge??foﬁ?eaﬁﬁr§ﬁea? i PACRRT eviprew

nmb i d.wi . l.e _23c, f| d i
oot 23 | RAkRE-Shrchaot ey e G s 280, LAl L0 2o

insertion. A bo 25 is 1 nser

face of the g#;hi e : a S 10 1 drive shaft .
75 by whi ch et TR ok ﬁh&g'crggvdn%#%\é\?%lf% _%é?%ms?%eﬂ%éd %
the drive shakb 72++£0R88] Ri&:h 3BHeS Bo§€8ﬁlé9n6ﬂol\/el egB%gg\fﬁgge&heinto

drawn-out first,second and third screw nenbers 21, 2

insertion. A bolt 25 is 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
portions 2la, 22a, 23a increase in this order. That is,
the diameters D1, D2, D3 of the shaft portions 21a, 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 P1 > P2 > P3. Furthsr,
thicknesses T1, T2, T3 of the screw blade portions 21b,
22b, 23b are sc formed as to increase in this order, having

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



constituting the screw shaft 2. The first screw nenber 21, 15 the
second screw nenber 22 and the third screw nenber 23 are so forned
that dianeters D1, D2, 03 of the shaft portions 2la, 22a, 23a
increase in this order. That is, the dianeters D1, 02, 03 of the
shaft portions 2la, 22a, 23a are so forned as to satisfy a

rel ationship that DI < D2 20 < D3. Alse3lpitches PI, P2, 83 of the
screw bl ade portions 21b, 22b, 23b are so fornmed as to decrease in
this order, having a relationship that P1 > P2 > 83. Further,

t hi cknesses CTIn, .12, T3 of the screw bl ade portions 21b, 22b, 23b are
so formed as T ACPEasE PRCEHTSS PSR HaRing PERCFEFaFNBRRAT pteFngd
Ti < T2 < T3, result.of these -31-.conditiaqns, .capacjties of
parts of a f)bryoﬁge%rgfac Tanter %%(F‘msear%"ﬁ @ﬁ?‘?%’éeg&of 3?he cr netbet AT
22, 23 and t i.nner. .Ssurfa ft i.ng 11.decrease in_an_order of
the first scgragcvga%%nﬁefr Lé? ,%t%ﬁgngeggngggg?%ﬁvenﬁ%%? %ﬁg%\ﬂdo hE"% h“f?Jr’bSt
5 screw nemer- .23 GeQr dijngl t [ 21 ,the secon
screw menber 25 a_ﬁn t he ?éhll'_r&msecr%%gﬁeéntsgecré%%%&rng%gﬁ%% &4 otk}fer aﬁéﬁrecf
Lhe brocessligebltlh iRy 1 alfaaaitely WO Lausldl Aenper 21
di sadvant ages such as bite, and yet enabled to exert progressweﬁy !

i ncreasing +hQ GmRAGE | NGO AEHAN 301805 O8RS SitRG3AbIRCL MRl S5
A ratio of a capacity of one part of the process chanber faci ng the

third screwarenbgiaZed 0td Capacs tdr Okhanglhede fanly - sLhe %%ﬁ@ﬁ%ls
W In a

chanber facing the first screw nmenber 21 i's set to™a ratio

range of 1/2etardid whirhiher edNafitrey  adef 8IESEviRAFe£APRER ¥is bite,
reduction ratio). Wth use of the screw shaft 2 having such a

capacity redudti oret at knabhasdt estdavengre bydoReei et vor amidde £fi ng
0.025 at input tinme can be conpacted at discharge tine gy t he nol di ng
nozzl €€ 53 obmbheting ffaceepl afre tive Spebcass20gtevedet hahttheabyl k a
specific gravity falls within a range of about 0.45 to 0.5. Also,
wast es havi mgtacbulfk speephicd tgr afi t ynof p@r@2% At thapphobeBe GHuMRRr
conpacted at discharge tinme fromthe nolding nozzles 53 to such a
| evel that fheingtthe $pécidf iscrgwametpetabBs twi tahicapadiaggefofanother
25about 0.8 to 1.
part ¢f 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.



-32-- [0060] An end portion of the shaft portion 22a of the second
screw nmenber on one side closer to the first screw nmenber 21, and an
end portion of the shaft portion 23a of the third screw nenber
on one side closer to the second 5screw nenber 22, are forned so as
to be tapered, respectively. As a result, when processing-object
materials are transferred sequentially-Bg-the first to thirdscrew
menbers 21, 22, 23, the progressively increasing dianeters of the
shaft portions 2la, 22a, 23a 1lOcause |less resistances to be given to
t he processing-.ohj ect terials. %0061 The first screw nmenber 21, the
second scre er 22 AnGEhBOFRF Y S€r LRPmSHBEL PPTEAenad23f gyingthe
by wi ndi ng %Q%%%Bem/bladei§ rtions21b, 22b, 23h, 15 respectively, with
SSTRG WSS P it $i¢le S 2nde of LitHe TErRW

a number of “turns being o
ncirbunt el GRERR Bos ol TR TG Siac Endotr® (e SEE v 0 e
por L1 ons 2122 200 LsPRELLE Y a5 viched Liomthe 2l 20,
and 1 op acenght of "ThE Sor a'merag o S1"0H2. P Bitonte iRy tHered
execute. respectively. As a result, when processing-object
materials are transferred sequentially by the first to

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 Dblade portions 21b, 22b, 23k,
15 respectively, with a number of turns being one turn. That
is, one-side ends of the screw blade portions 21b, 22b, 23b
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 is facilitated and morecver maintenance
work such as repair 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 is a side view showing the third



[0062] Fig. 4A is a front view showing the third screw 25nmenber 23,
and Fig. 4B is a side view showing the third -33- screw nmenber 23.
In Fig. 4B, the left side is the front side and placed in proximty
to the inner surface of the end face plate 5. As shown in Figs. 4A
and 46, the third screw nenber 23 has a planar portion 23d which
adjoins an 5 end of the screw bl ade port3don 23b and whi ch i s formed
general |y perpendicular to a center axis of the shaft portion 23a. By
rotationally driving the planar portion 23d in proximty to the inner

surface of th nd face plate he processi ng-aobject materials
conpact ed i nstcgreﬁdl gh akberde%gi ty?’ar glgecﬁgel 3 Ext ecFdernegnﬁ hgh?mﬁ’léi?lh‘g
nozzl es 53 qf; th d plL.ate 5. .The third screw nenber_23 a I.es
to the procceg;lscfengai!ﬁ j%%%gﬁ%t &1 glréjxtlﬁégYaESegPech%i?;brzagrece‘igu?he
of conpacti ' by, 4 h rew nenbers, 21 t hus,

t he t[\riprd scr:éfqléjfw%r?ect%sbe@pdg%é ggi ngA asﬁboz“& iR 15 Hbr adsllgo n%ﬂ%ﬁ.’*’ e niotrd

fable to cidplnhdiRt QImlal Piecas Opd 4 kesdi el fn4he oo .o

processi ng-object naterials than the ot SCrew nmenbers:

the thigd senew sBnbeL 23 is, MBISIUP o3k 120 a@;sbgg @Oahﬁeﬁﬁ% FEOMeq

chronme steel, and an overlay portion forne ng on the 20

surface of tfegehaseyPopsiPngilhel OVerbays PUHQR i 5, pLefsr ably fngEEtd

by using a wear-resistant material such as tungsten carbide-base
material. [@Q&3h8hs@3d.he Bhi rdraehuaBFLELi23nhasran Qidnd0! Sortion

28 radially extending in the shaft portion 23a, 3o that” 25| ubricating
oi | is supplizedibhpeughmibe bl the! ndd trfa24- 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
than the other screw members. Therefore, the third screw
member 23 is made up of a base portion formed from chrome
steel, and an overlay portion formed by welding on the
20 surface of the Dbase 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



bet ween the bottonmed hole 23c of the shaft portion 23a and the drive
shafts 72. As the lubricating oil, graphite grease is preferably
used. As a result, in spite of |arge conpacting force applied to the
processi ng-object 5 materials, occurrence of such di sadvantages as
stress corrosion, sticking, and bite of fine particles of the
processi ng-object materials between the3ghaft portion 23a of the
third screw nenber and the drive shafts 72 can be prevented. Al so for
the first and second screw nenbers 21, 10 22, lubricating oil is fed
through oi | les formed in the screw nenbers, respectively, to

h
bet ween t he ASTERENAGAP SOtERMREnBerle 23R8 Phetasi 9BaEhapeLt 70N 5334 rand

t he case of gpe hird sgr&mlnea?er 23. [0064] The third screw nenber
23 further HWAS fOUTVA5PARREEST elf hol &8 271¢ nlbRE1gABipdc®idh t HEaRtHdTe

portion 23a.__Screw,ng_jackscrews to the_ jackscrew holes 27 and
appl yi ng for¢ets %ﬁepgﬁﬁgFg%ZYOFSFﬁe d%%v% ERAfC 725 Fbke t9e taiged

screw nenber . easli pul l ed out fromthe drive shaft 72. .
20[0065]Fig?oégﬁégéggect?%%é vi%%ﬁ%ﬁ%%ﬁndxﬁnsﬁgg of PERESE LT HiPIECt
Wt hindhe i ar lurali of, Li,nin i eces 15, 15,
surrouﬁ%ingﬁgﬁggggééhd §ﬁ§L?ﬁ$$C sg%gmf%%: e9§5557a§gégiﬁpr%%es%tress
chanber for i ng-0bj teriralhs.is forned between the
CBE:98§§§h gm@&tnfgaa%é&l b%te OJ'P r%%_ne O];f‘»azfthjeclseéscoﬂg m

plurality of lining 25p1 eces outer surfaces (
thi rd SCreworo38ss IRIDSE S22 nZBerTHEs | hOLAGDI RRES 18" & LV ded,

ei ght in nunber along a direction perpendicular to £

second and bhi (HeSHAWMITRINALS Rlnbdd &% Wehd 8&%&%&%%@%5 c%%o%%
ers 22, 23.

the axial direction of the second and third 5 screw ne

The axial tpocaehtys. ofaldding RRCEIrie 8h8 5OEPRSCL- Pl MNGUAAY 1,
extendi ng generally along the circunference of the second screw

menbern 022 apd, t beopi betiag rayl exs engd ngnsanal alidy Q0 4d¥8ed in the
circunference of the third screw nmenber 23." In Fig. 5, out of elght
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

15 jackscrew holes 27 in the end face of the shaft portion
23a. Screwing jackscrews 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.

20 [0065] Fig. 5 is a sectional view showing inside of the
casing 11. Within the casing 11 are pladed a plurality of
lining pieces 15, 15, .. surrounding the second and third
screw members 22, 23. A process chamber for processing-

cbject materials is formed between the plurality of lining

25 pieces 15 and outer surfaces of the second and third screw



10 faces of the casing 11 having an octagonal cross section, lining
pi eces 15 located in 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 I|ines.
15[ 0066] Each of the lining pieces 15 has a wall surface portion 15a
whose one surface confronts an edge of -t3e screw bl ade portion 22b,
23b of the second or third screw nenber, a protruding portion 15b
which is formed in the other surface of the wall surface portion 15a
so as to 2Q phf truggrabgqg %Q%r ormal direction, and a medae hol e

15c which is pr%%ﬁd néar a MPERE SIS He Fr6t PhaVhgefori gl in

155, The, el d06.bort a1 doof cach g ece s Lormm from
From through 6 drsf eeb P54 2 5PEPRERLEES, 2201 ¥ \RtighE a6 25r a0 in
[pserted fromoyusifinsl dhe caelnoctloinlg, (e vedoe holes J5° ;.
|eSPects vel we:so igindbe bilngopieges 12re el Loyihe .o Fasi
emved {oRiEkdl ns heceasiagotbanh Bl LS, SIS Llngran 1y

nore |iabl eationgcelier e uaffeweatcaRd ChePRINRGnRECSE member 22 and
processi ng-object materials 10 comng into contact with one surface

of the wall taerbanerpartipredbendimy Yiiceahed LOcRhobRL 89@@&%%ﬁﬂghce

forces. However, since the lining pieces 15 are eaSy to fit an
renove, thebf raientenbnteswoek seaideas FEpai tnakdgl e acgRentscan e
easily carried out. 15[0067]Fig. 6Ais a front view show ng the end
face plate 5acesgof63hies casiingn M awahewiaig edtaapeql dhwls the@ng
face plate 5 is attached to an end portion of the casing 11, and Fig.
60 is a sidéiniew ghewiary fhe kbockfate ipl ahep&dr-120[10068).Ther gnsk f ace
plate 5, as shown in Fig. 6A, has a

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 [00E6] Each 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
member, a protruding portion 15b which is formed in the
other surface of the wall surface porticn 15a so as to

20 protrude along the normal direction, and a wedge hole 15c
which is 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 1lining

pieces 15 are placed inside the casing 11 with their

25 protruding portions 15b protruding outside from through



plurality of discharge holes 52, 52, ... provided in an area al ong
whi ch the planar portion 23d of the third screw nenber extend in
proximty thereto. The nolding nozzles 53 are inserted into the

di scharge hol es 52, respectively, as 25shown in Fig. 6C. A step
portion 52a is forned at openings -37- of each discharge hole 52 on
both front and back sides thereof, and-&6fH ange 53a provided at an
end portion of the nolding nozzle 53 is engaged wth the step
portions 52a of the discharge hole, by which the nolding nozzle 53 is
5 fitted to tge discharge hole 52. As shown in Fig. 3A the nolding
nozzle 53 i &° Ffaéﬁéﬁepnlphﬁhal§Eﬁé¥%el%ol@eggeﬁngﬁ gKe ipapgeed3tom

directed tomard i,nSi f the casi orward end portlon of the
mol di ng nozSP&®a%e pr%?ﬁag%s e a?fe BER BL 5Wﬁﬁge f@ fh deCwefd the

f th f h 0 end .f I t late 5,
|Loaklcﬁ fﬁ oggﬁ ﬁ Pésigh%éngpﬁg ép 3 gﬁ“?t? éhﬁ'%ﬁgﬁ;
fixed to th h t.h bol.t t d int
v ough ol &8 °55- °f BOEY] f%eﬁfa%@ﬁ;B%ﬂh %&e%&'sZ éﬁ%ﬁnéfﬁ%d ar che
d d te 5. .7Th ters 54 ar
rggTstgﬁcgr%gg??%gt?ipéA eateréH% %%%Iﬁlﬁ eﬁgpﬁeggfﬁb §§a§|§%t%%{§1Y
resi stance. sTRgchealers,a4 r es.in the w dt se
AL FUEH LOeSlX Lhoesddl the i gt hui s

direction, and in two lines In the I cknessw s i recti eac

t he 'nleldBQhﬁwbdkﬁwhé%urgo ph%C%EEQHcHQ kt'ﬂ ﬁmﬁsgﬁ%cglaﬁgpfggound

intervals of the six-line heaters 54 in t |rect|on

pl acenent nah@rmhgdogcg@ntmaﬁnbwumlw@sm@f@ ;Qfa%i@'éé/ @aﬁ! [Q..0
anot her whil e placenent intervals of outernost |ines (ﬁot 'Si 3é ot

are | arger iban thage thbb@ngenbé@hugéurp2§@é£§¥§g é%ﬁééﬂs materials
arrangenment, with respect to the wdthw se -
10 coming into contact with one surface of the wall surface
portion 15z 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 is a front view showing the end face
plate 5, Fig. 6B is a plan view showing an aspect that the

end face plate 5 is 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 is formed at openings



direction of the end face plate 5, a quantity of heating applied to
central portion which is larger in the nunber of discharge holes 52
and therefore larger in pass quantity of processing-object materials
is made larger than a quantity 5 of heating applied to both side
portions which are smaller in the nunber of discharge holes 52 and
therefore smaller in pass quantity of pBdcessing-object materials.
Thus, the quantity of heating per unit vol unme of processing-object
materials is generally uniform zed over the w dt hw se 10direction of

the end face plate 5.,%Og70 Further, with the two-1ine placenent of
the heaters B4 F3°R hEitAPEkAEs R Se o r 88t iR Tof TPt eAadf &kl atdes

5, heating characteristics_of processing-object materials can be kept
al nmost unchéﬁ§§8°5Veﬁnﬁh8nfiﬁ88§5g$?t?? ‘¥%¥P§C€ni§nﬁnP@FEhﬁhg%ﬁ the

bet ween front-and-rear. _two_surfaces as descyibed | ater. Al so when one
of the heat APa Aol S3ERa Y St E o CONP BT L bt Fon RSO T BPFEINT Nede oF

i Ng- Qhj : i al heat.ed by, t he other heater 54_so,
Phat the Redfenct HImeras! il Bey MSALER Whd CRelkotha Mot TR 1o
df | at: i O\ i a ature sensor. 55., Mor
ggeci??ﬁa?|3?%§éﬁéﬁﬁgﬁgﬁhﬁgg§gﬁégﬁ Eé??ggéragé% %m@%HelTh%?%hdﬁ¥a§§m
plate 5 S? §B§Hiﬁghﬁ@Ezi§C§5Vnga$%HéHéH1fnSt%épaﬁgghggggnhé Qe§2 with

surface o

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

10 end face plate 5. The end face plate 5, in which through
holes 5a are provided over its entire periphery, is fixed
te the flange 13 of the casing with bolts inserted into the
through holes 5a.
[0069] Linear-shaped heaters 54 extending up and down

15 are contained in the end face plate 5. These heaters 54
are reslstance-heating type heaters for fulfiiling 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

20 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

25 arrays. By this arrangement, with respect to the widthwise



25specified discharge hole 52 out of the plurality of -39- discharge
hol es 52.By this tenperature sensor 55, tenperature of processed
processi ng-obj ect materials extruded fromw thin the casing 11 is
detect ed. The tenperature sensor 55 is connected to the control
section 5 C. Alternatively, a sleeve-like tenperature sensor 55 nmay
be fitted into an outer surface of a meB&@i-ng nozzl e 53 protruding
fromthe end face plate 5. Further, a platelike tenperature sensor
may be fixed at a forward end portion of a nolding nozzle 53 with a

band or the J.ike. . 10 her wi se enperature _of the processing-object
mat eri al s dic{sf“crﬁgrtéga forqonﬁ%ee%l %?%8 ﬁ’g??f”e 353 P dtddge s nke? I‘I-g
downward bu t..may.be detected by. an infrared.tenperature sensor. In
brief, it i§§§%&§?r5§ Sﬁpyr?%aPof%ﬁmféﬁﬁé?hﬁﬁ?éa69efhén the number of

i Ng- Qfj i d b h ,15shafts 2 b
o ocesel 0 obsse 8L fLL aboa gepespeL b ke ophal 8.2 oo, be

detected. [ d on a srgnal Si from
the control p%%%%gﬂng,—ggﬁéégl RaPRELRLL ONg O&aégelgpéeelno%lgaﬁ/aé V§u§n3tiogy
the water injection pipe-Mre
> of heating applied to both side portions which are smaller
in the number of discharge holes 52 and therefore smaller
in pass quantity of processing-object materials. Thus, the
guantity of heating per unit volume of processing-object
materials 1s generally uniformized over the widthwise
10 direction of the end face plate 5.
[0070] Further, with the two-line placement cf the
heaters 54 in the thicknesswise direction of the end face
plate 5, heating characteristics of processing-object
materials can be kept almost unchanged even when the
15 fitting surface is 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

20 improved.
[0071] The end face plate 5 is provided with a
temperature sensor 55, More specifically, a temperature

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

25 specified discharge hole 52 out of the plurality of



specifically, upon reception of a signal Si fromthe 20 tenperature
sensor 55, the control section C, if having detected that the
tenperature of the processing-object materials is over 120C, then
transmts a control signal Wto the solenoid valve 33, where the
sol enoid val ve 33 having received the control signal Wis opened to
al l ow 25water to be injected into the ¢asi-ng 11. As a result, the
-40- tenperature of the processing-object materials within the casing
11 is |l owered, so that disadvantages such as inflammuation or
generation g, t oxi ¢ gas can be_prevented. Meanwhile, upon reception
of the signdl™S§"3EPEm £R&SS t dper atRi e WdsoteBBerafureonsensor 55,
section C, if having detected that the tenperature of
processi ng-(}tﬁm@@traﬁgffﬁri afE h&FAEREREd DRI WP ITOG~HNEFtt r andherinls
t he control sxit%nﬁl dijgo cl ose .t he sol enoid valve 33, where the water
injection i nto the%catfAy 't 5%t bpfedc@ BPA0ger f b8 mi FRESRftasd-  The
injection c ed _on the _.tenperature sensor 55 as shown above,
%E“@%%FQ?%E S5FOE8% '5§g-l§bjce°6¥ler?§teé’r i 4% CYHTD! | RFESn

t he tenperatur & processi
as to g kept whtbLD gt{lggi)gr aturfergn_gjte. of eener aItI 100C to 14500.

[0]973] In adﬁ:,i ti on,gtﬂe_. errF ‘ra?u?te %:’l% fJe}I“reﬁe %{’[‘Elﬁﬁrea 1 rslffﬁbsé’;gss may
ref erences f.ar c Q e sal enoj d. val ve y he
changed, as r%eq%ie# eeg{ %@g%rgﬁng ogrfh%ufz%:‘rlr%%sf) i oh Qﬂﬁgh%QePc’&éE?eﬁg

of D1 0sess! Boebliash MaeRl Ald SR PXAPLE Ul K 2 MBLEL coNl et of

about 15 wt% in the processing-object materials, 'thé

20 control | edxko auxiznan,fe 106,40 19C 89 daserd bed ab0Ker, i €rg

with a water content of 20 wt% or nore”in the processi ng-obje

materials, bBetteAPeraturgo iy 0REssiNgsebjach, natgLiAl 5 i -
controlled to a range of 1206}1% 180C. As a result,ﬁzlgﬁnétﬁjé %PScelslé{edf

l;rcmfgslvimg andtReenipact ikBepkherRFOCEFSI UMY O K& s ITHELIJAlS tOYnd G 121 s
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

15 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 injection pipe. More
specifically, upon reception of a signal S1 from the

20 temperature sensor 55, the control section C, 1if having
detected that the temperature of the processing-object
materials is 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 1is opened to allow

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



-41 - shafts 2, a disadvantage of inflammati on of processing-object
materials due to heat generation involved in the conpaction or to
heating by the heaters can be prevented. Further, in the process of
kneadi ng and conpacting the 5 processing-object materials, water
contents can properly be renpved in the formof heated steam so that
deterioration of the flamability of sekbdified materials used as a
fuel can be prevented. [0074] The control for closing the sol enoid

val ve 33 10 does not necessarily need to be perfornmed based on a

det ect ed teqperature of the tenperature sensor 55. It is also

al | owabl e, fSPPEIETHEE, o St%r PreFeRs AP Ifson Tesfiimg ofvitHein the
sol enoid val ve .33 a q perfoinlthe control for c]osing the solenoid
val ve 33 at The" G m@ whafi atPBEPRR i3 (ifE had secapeEagef 007sFThes
control secti n receiving.a start-up. signal S2 for

commandi ng alngggﬁ“flﬁgggf % hegeéloqr%&ilpflcﬁfit &r?px&’:o i TR dppabERYRNted.
perfornms contr f. st ing he heaters.54. This.allows
processing-g%fggPlﬁgfer?éFE Eggéé%ﬁrhiﬁ&gi%hﬁhesﬁgpﬁﬁnggﬂoz§¥@3 gde
to be lte pteceding ration, so that ,
pr ocesgng- gﬁ?‘ g?gﬁg?grgaelnts%%‘ tgeg’ tgégprc%%gsr%lcasn ‘Prioibt 'le}y gé& having

di scharged fyeemr-thg nolging Wﬂé?'eﬁeﬁéef%ﬁﬁﬁgr”n§¥ atekgcgggég%gégiﬁqﬁ)

start-up. [0076] Also, the control sect ~'C, upon recervin
signal 53 fenteenERBdiRgs a ]hRR LS bBeoROl 14 catdQn  +4%hcnits the

control signal W to close the solenoid valve 33, where the
water 1injection into the casing 11 is 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 140°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
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 in the
processing-object materials, the temperature of processing-
object materials is controlled to a range of 120°C to
180°cC. As a result, in the process of kneading and

25 cempacting the processing-object materials by the screw



processi ng apparatus, transmts a control signal Wto the sol enoid
val ve 33 to open the solenoid valve 33 so that water is injected into
the casing 11. Sinultaneously with the opening control for the

sol enoid valve 33, the control 5 section C starts tinme count and,
after a specified tinme elapse, transmts a control signal Wto close
t he sol enoid val ve 33. Subsequently, thealcontrol section C stops the
driving of the screw shafts 2 by the notor M by which the operation
of the solidification processing apparatus is 10 ended. As a result,
t he operati or;ﬁcf%n b stopﬁ,ed in a state that the processing-object
mat eri al s Wittt St her cdsi AYSAdVaniagseeh doffilemmatinncorfli nybyessingr
di sadvant age asc%iffi culty in driving the screw shafts 2 or increases
in the | oad %5 e Totor sdu@u‘?oté’olgfieiﬂtfi%%H?LB?J?b%%ssPﬁQlﬁbfleém the

material s at_; next-ti r% qQperation start can be prevented. [0077] A

terninal case -4 °8t CacHEd 12 Eidufiter tieh AT S EheC @ dbe apBe YR el .
Che tvel ve FoatBEEs e P T B P, B RR it ARg G Asekee the
56! The 1 ornPaare2adnBEBAPEE BBt (iR cahrBerFngeT Pesborly be
Che s gnal | Comnaeps nC [ Reg B R8T thagteq P00 A IR CFhEE (I dbe Bt ion
termnal cage Qﬁei%lﬁﬁﬁ@%gﬁggytBfagolidified materials used as a Ffuel

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 is

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
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, soc 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 S3 for commanding a stop of the solidification



-43- upper end of the end face plate 5 with a hanging bolt 58, where
hangi ng an eyebolt 59 fixed to a top surface of the term nal case 56
allows the end face plate 5 to be hung down via the hangi ng bolt 58.
It is noted that the 5term 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-i#8fornmed so as to include a

| ink mechanism WMore specifically, the link hinge device 51 is so
formed that, 10 as shown in Fig. 6B, an end-face-plate side netal

fitting 5la fixed to a side face t he end face Iate and a
f1 ange- si de pmceIssfllnf-‘jt i B U x gdfaﬁ‘éﬁ‘rltﬁn etf@éltﬁo th‘ge’“-qf“rf‘&ntW fl et

the flange 13.ar ?oqngg% 350£ea%E§§t a|8?r?@$ﬁ§'§%§V3n35§%§>a{£gi

51c, 51c. The en ace-p Gte

i nt er nedi at qv rm qjsc,ln]%%ttev(xpdmt er.edi %tsgnar g 51 EFg{ll%%ugizg ‘E'Jgtﬁb

ot her interne |ate arm ange- §fde net

turnably COQ%%C%%inﬂge%E%tQEEe%ogytHEn§8§% 1&e§9fﬁé g?lythe con é%l

| i nk hi nge device 51, “whil 0 "ang PWeen

i nter medi at @ RAABNSKE, sBALLES LYFE f‘cgzun%”ea 4t e%E‘FQ%a ea anagllteﬁ time

turned against the end-faceplate side neta trng 51

other interradpate &rEh3AErkSat UbREH,RIR the g S
fitting 51b. AE a result 011: tﬁl S, th% eni&?%lceﬁp %tgf ?sh?%rn }bﬁq’lom

25and hori zeatgkl B33OVabhiesé éﬁ\ﬁlﬂh'&@eééﬂ‘hs@l déé@Eibf?”c st%ﬁas the
Since the end face plate 5 is fornmed horizontally novable in the

t hi cknesswi sieigingCbEORhet BereRdshaces ph abe Bh&afofSr fii Xesh, tigh 1L the
flange 13 while a frane-like spacer is sandw ched bet ween 1 he flange
13 of the capkemgtaod tde ehd 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 in the load on the motor M due to solidified

15 processing-object materials at a next-time operation start

can be prevented. |

[0077] A terminal case 56 is 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 537a adjoining the power connecting lines is
provided on a side face of the terminal case 356. The

terminal case 56 also houses a signal conneacting line

connected to the temperature sensor 55, and a connector 57b

adjoining the signal connecting line is provided at an

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



5 face plate 5. In addition, in a case where the end face plate 5 is
fitted to the flange 13 of the casing with 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 therebetween woul d encounter a
difficulty that 10 far portions of the end face plate 5 fromthe

hi nge coul d not be put into close contagg.wth the flange 13 due to
the thickness of the spacer. [0079]Fig. 7 is a front view show ng a
spacer 8 to be sandwi ched between the end face plate 5 and the flange
13 15 of the casing. The spacer 8 has outer-edge di mensions

general |y edPrlert eneutcs -duyeeni niarst aristef & hel inck flaamyplatiee 3, wnd
t hrough hol es 8a are provided at such positions as to adjoin the

t hrough hol &§e38 RREF e agpfyEbod ti $9% \Fdredpred anitdp t4er e fateche
plate 5. In a center of 20 the spacer 8 is provided a

cal abash- sh&Fe818at o2 SFori% oflBpvahtba re8dcfacsutplates B §bi giet Iyang
w der range than ap area over which the planar _portion 23d of the
third screwS@hbe¥Idr S aPRBPANEg RS Hck 5B oppbsi +F omated hehapaddre
8. Wt thi% sggceL 8 sang i ched between the end face plate 5 25and
the flahge I5*8f"Fhe°ZaSi é{lﬁoﬁ?%‘%Fﬁ”iﬁ§eﬁﬁgd PRto -45- the

t hr ough hol of the end face plate and e_through hol es 8a of

t he spacer,%éggghich f%% ghaifgﬁagﬁl ?¥F%Fa%ﬂ e Epheahly RHeGhisg
to the flan 13._ By.the use_of .the spacer..8, a clearance between a
surface (fi?ﬁ?n&%ﬂn?%ﬁ%)pgag? Phg“%ngﬁ?aééaﬁgﬁtéBS‘ygnF?%nFPﬁénﬁhés
i nside of t ing 11 d e planar_portiqn 23d of the third screw
menber mﬁth?%rﬁﬁg cgginéﬁ£1 %gn Egcgﬁ?%stgd 3#? hifiFseddracy. Aogs,

attachi ng the.spaces fy! negarhy g a96S.of gperabion and remying, the

<]
spacer 8 after reac speci wear ~éxt ent to

oper ahigon ahkowsLhe iendifacepl aje g%&;kég%%yng% %gd%en%ﬁggquﬁghn%

specified extent of wear i's reached even r the remova

spacer 8, S_Qléh@tix_ﬁae ed; f agge.plale %@%ﬁﬁ?ngs%glc% (S)pv_'Ledrtea. and
prol onged tinme period. 15[0080] The end face plate has, on its bot A
side faces, 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, 5lc. The end-face-plate

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

two intermediate arms 51c and S5lc, and the other
intermediate arm 5lc and the flange-side metal fitting 51b,

are turnably connected to each other by pins 5le,
respectively. In this link hinge device 51, while the

20 angle between the two intermediate arms 5lc, 5l1c is varied,

one Iintermediate arm 5lc is turned against the end-face-

plate side metal fitting 5la, and the other intermediate

arm 5lc is turned against the flange-side metal fitting

51b. As a result of this, the end face plate 5 is turnable

25 and horizontally movable in the thicknesswise direction.



a plurality of bolt holes 5b, 5b, to which the end-faceplate side
nmetal fitting 5la is fitted. Also, in the end face plate 5, the step
portions 52a at which the flange 53a of the nolding 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-uga-to be fitted toward inside
of the casing 11, is interchangeable between its front-andrear both
sides. Accordingly, the end face plate 5, which 25can be used with

bot h si des interchanged, can be given -46- relatively longer service
life notV\thﬁdi% i§ rE12R i RePSe | ar g8 hearcdxhentzanealby movable

subj ection t,o high_conpacting force of, the processi ng-object
materials byt Fr%‘% ﬁ?‘ﬁ& EEFEV(E%HTBH‘Q?@OIPMWGC@P% ERCRi Phatfhed usan dfe

t he 55pacer£§&ethe sergice fe of %he end face plate 5 can be i
prol onged eff&EEi vEPy. t1%0 %%ﬂﬁas&lidWPF Qtidn sddikRy SBPEPAt Ui

havi th - 1 .hed ' d i bed bel ow.
101 0082) Fi r e MR AERRR DREREKRT EREoFLeREe BF | O rredirin T ot iRy nd

spoaratys | slepiassed oY o pELRLEL, by vhlehuereralion.t s stersed

Along wth the depression o -

52 15 out pukhadoloma epatiel (idaeole RSOl difT aLl on RLOCESENG

apparatus to 15 the control sectio e control °s

receiving t aft 4B Sl I electri.c_power P .t h .
heaters 54 gﬁn?%e%%gﬁg a€§ﬁ§|§ﬁ§t€§%§£§% é#%?ﬁ%ﬁha%& ﬁggfgﬁ% %Piﬁﬁ?

end face pl ahe SendBy ftat&ieﬁeﬁftggéssé seligidi %qapllt’ggcef§i Q\g.-t%bj SCtspacer

materials remaining in
sandwiched therebetween would encounter a difficulty that

10 far portions of the end face plate 5 from the hinge coculd
not be put into close contact with the flange 13 due to the
thickness of the spacer.

[0079] Fig. 7 i1s 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 8a are provided at such
positions as to adjoin the through holes 5a when the spacer
8 is overlapped with the end face plate 5. In a center of

20 the spacer 8 is provided a calabash-shaped cutout portion
8b which 1s 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



20mol di ng nozzles 53 at an end of the preceding operation are nelted.
[ 0083] Subsequently, the notor Mis started up under control by
the control unit, and rotating force of the notor Mis transferred
via the transm ssion gear T, the 25speed reducer R and the coupling 4
to the rotating shafts -47- 70. The pair of rotating shafts 70
within the gearbox 3 are rotated in nutually opposite directions, and
the pair of screw shafts 2, 2 fitted to the drive shafts 72
connecting to the rotating shafts 70 are rotated in 5 nutually
opposite directions within the casing 11. The pair of screw shafts 2,
2 are rotat &S rihdiougkt iherest Swarcd the wndt Aarseplasedendstive eWedough
a plan view, as well as in directions fromup to dowmn as viewed in a
front view PPHESsSPeRsSHATR sSREGR% drefurad cheotenddiate dkaiatd wid
10l ow speed of 30 rpn1%revolutions per. minute) to 60 rpm [0084]
Further, thé"5 GREFSE Psaffafi&8dup® By vhiaWeexdifausBYi ABRdese hef the
casing 11 via duct% connected to the exhaust ports 14 |s started.

[0085] As t hEPAFve Yof & het TRE T BoRE TG A aFLEEF ¢ (5 FhHing wayrtace)
i nput i ng-obj ect materials.th h the input port 12 of th
cabing 11"t S b e o oedabEncs o BLECREAEY | A8 abee1f BFating
i xt f _plasti |t teri r oth
Ron- el 1+ ng CAREAET s L4 SAEL Flarar BRI bttt - ShPecird” strew

materials, member within the casing 11 can be adjusted with high

accuracy. Also, attaching the spacer 8 in early stages of
cperaticon 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 used until a specified
extent of wear is 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, in 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 is 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



20 preferably, have a constituent material ratio that nelting
materials occupy 40 to 60 wt % (wei ght percentage) while non-nelting
materials occupy 30 to 40 wt% The rest of the constituent materials
may be water or those conposed primarily of water such as garbage.
-48- [0086] I n the casing 11, the input processing-object materials
are sandw ched and kneaded, and securelygtransferred toward the
second screw nenber 22 side, by the pair of first screw nenbers 21
with a strong sandwi ching 5 force. By the second screw nenbers 22,

t he processing-object materials are guided into the process chanber

f ormed bet HEed¥condorgeew emyecs 221afkl t hetwinihsgapdéoes 15;s
where the processing-object materials are subjected to kneadi ng and
conpact i on. "SIACAVERY ptdEEssHAGT oL EENt 1duemtter | abkiguited itat idie
process chanber are kneaded and conpacted while being fed toward the
end face pl &FEPSCEERE BYIFEt &1 Y CopEPSEFHANGT O IRC JBVIRE StreWwy the

menbers 22, backflow of th rocessi ng-object materials can be
prevent ed eff'&cti v&LFY §ﬁﬁ§§§hé%%1y,PgﬁEl??ﬁ%%i%cW%VP the nigBecs Xde

gui de the processing-object materials into.the process chanber forned
Dot weer tho SPRLEG Sr SemBaL6 oo HRd e iy T9cEada 415, Swiiere be

t he processing-object terials are subjected to further kneadi ng and
conpaction.b%%%OP??ét?Egg%%ﬁﬂﬁgﬁd third screw nenber 21, 22, 23 are

so 20 for t, in i s qrder.,. dianeters D1, .D2, D3 of their .
shaft portrgﬁgbgia, 223$Q2 éalrégﬁgé 08| PIOCRErARSe 2RPALATYS Pravips,

P3 of their re d i ons . 23b, _respectively ,
i ncr ease, aﬁﬁgthﬁ%ggﬁi%ﬁ%@é@%ﬁﬁTT%gHﬁff%%glgg t RBFF 2 §8F ew bl alscribed

portions 21Bg124b, 23b, 25respectively, increase. Therefore, the
pr ocessi ng- obj ect
10 [0082] First, a start-up switch of the solidification

processing apparatus is depressed by an operator, by which
cperation is started. Along with the depression of the
start-up switch, a start-up signal S2 is outputted from a
control unit of the solidification processing apparatus to
15 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

20 molding neczzles 53 at an end of the preceding operation are
melted.
[0083] Subsequently, the motor M is started up under

control by the control unit, and rotating force of the
motor M is transferred via the transmission gear T, the

25 speed reducer R and the coupling 4 to the rotating shafts



-49- materials can be kneaded and conpacted effectively w thout such
di sadvant ages as bite, density decrease or the |ike of the

processi ng-obj ect materials. [0087] Also, since the first, second and
third screw 5nenbers 21, 22, 23 apply increasingly |arger conpacting
forces, respectively, to the processing-object materials to do
kneadi ng, conpacting heat and frictionak7heat can

ef fecti vel ybegener at ed ont heprocessi ng-obj ect materials. Thus, nelting
mat eri al s such as plastics

10cont ai nedi_nt hepr ocessi ng-obj ect materi al scan effectively be nelted.
These conmpacti-ng HeatPahie pfi &pkehahe hehefean78f fddhilvelbheheyearbox 3
generated on condition that nelting materials occupy 40 to 60 w % and
non- nel ti ng &Rt ARE DU BR 1y 4rRAThben diregficnsssiangt dhjeqairs
material s as described above. Thus, since nelting materials can be
mel ted enou@¥ by<EBHpattihy® heat andfiEFedi orral t 9gflveheshafts 72
pr ocessi ng- obj ect nater%als heaters do not need to be provided on

the side faé SthBYcasPngtie A VIUTE beMPAVEl ved | ATEheTPEGHRC ari

That i mel tin 0 mater.i.als,of the processjng-object materials can
be mel f‘aged e%&&%1§¥ porpeqqsrﬁtr?arijjrfle‘ﬁ'ia]acfrf)sngw%\}:}EWtﬁé‘ehe%?%“r@ s54lof tHhe

end face plate 5, QABBLI 1nLhess9! 1 gl Ligatlon, pyocessing. apparatus of
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
i0 low speed of 30 rpm (revolutions per minute) 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 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-
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% (weight 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.



this enbodi nent, the tenperature of the processing-object 25materials
is efficiently increased by kneading and -50- conpacting operations
with the first to third screw nenbers 21, 22, 23 as well as by the
heating with the heaters 54. In this connection, in sone cases, the
tenperature may rapidly increase due to reasons, for exanple, that
the 5 conposition of the processing-obgect materials inputted
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 sensqor 55 that the tenperature of the processing-object
material s hdP%8deeded 120t RasinY ddnt ridie srPRonPCOChasUgob T
signal Si derived fromthe tenperature sensor 55, outputs the control
signal Wto BFET1PRE sAhoi 820arveNes. Ihfls &resdedsuctprcbnt setutely
be exerted that Egter fed mthe water injection nozzle 31 into

i fr
the casing TT2"CAGEFRY ?ﬁgafgnﬁg?aﬁﬁFﬁn fSERRY MRS sTHEE o dihe
materials tq _he | ed so_that the tenperature of processing-object
materi al s dipsaéﬁarogfggfjf?%tm PRESY; DEREPGR ﬁg)l é"&tgz aof%’?@“‘%nﬂa?%‘@echmg
pl ate co oC I r._Thus, such di sadvantages as inflammtion
of t hebggr ocr:rg%srijc%g- ogfjg%c?%rratseeﬁoglds YU o"RTGRE T efrper at?l?r gRrocessing-
neration of

20occurrenc i.n c usti on, .and chl ori ne S
or ot her to%ﬁ@gags@ggggﬁgg% %?%v%ﬁﬁé%f l”rﬁoggfvﬁéﬁcﬁé?e?h?éb?¥ué§ﬁﬁ§?
into the cas, , i f ri.cti,onal at of the .

processing-%ﬁ?gg%anégg??%%%hgg g%% %%%Pﬁ%shggtgﬁg'g%“%é%§€§3mﬁ%ﬁges

25contents @, bgreyaPehat docklst ARY.RY QAUCHIG VAT &S SIEAMbsected to

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 rotating 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
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, Aincrease,
pitches P1, P2, P3 of their screw blade portions 21b, 22b,
23b, respectively, increase, and that thicknesses T1, T2,
T3 of their screw Dblade portions 21b, 22b, 23b,

25 respectively, dincrease. Therefore, the processing-object



-51- Particularly around the third screw nmenbers 23, which is closer
to the heaters 54 and larger in conpacting force onto the

processi ng-obj ect materials, high-tenperature, high-pressure steamis
produced. This steamis sucked up 5 by the blower B through the
exhaust ports 14 forned on both sides of the input port 12 of the
casing, and discharged out of the buildipg. As a result of this, such
di sadvantages as that the interior of the casing 11 cones 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 i nsM@éeghaleasrig el kneagefeandd companed t hEfexhbvely porithout
14, 14 provided on both sides of the input port 12, the extent to

whi ch the s§&CPoAIFRBRARS2EPStRT Ukt Dy Ci%ﬁ@lﬁwoéé%?ﬁgeo@re@ae like of
materi al s |E§utted 15 thrgggthhe i nput. port 12 can be reduced, so

that the exh3GsPrRERSHENET %dm%ﬁe%ﬁﬁ$§ efficiency. Further, in the
casing 11, iB%ﬁ the exhaust i,s fulfilled in a direction opp05|te to
the directidf ]mhlch ﬁ%’pF&BE?mqﬂf Bl ndfertQl engr £hird screw

transf%rred b the E@r afts t he dliad ant age that steam
may be “mi xel* RF% t pr%%éss ngaBBi'%ctmﬁﬁ?@Ff‘%g Y di*@EHEr g P TG Th e

| di | th di h | th f | t
o o odont aoBRgRo feshPe VRN dP Y BRodstfeeiEiedE %G?%learli‘?eto
25 ll mh f th
obfgilngaterlalgﬂﬁg?géﬁ d%gﬁgﬂﬁg?%t %'agpo%ngeg%gcfgié% Qf%ﬂ giral

Si fron1thee%FgQ@£@é re q&gsorfgﬁanOI Coghr03§§8Ct|§P%§é§%§%% de@

control signal Wto c ose the val've t he

water injechheByridfs. a regild, %ﬂﬂtQHﬁadﬁgegﬁggléhaéuéﬁe 1as plastics

processi ng-obj ect materials go lower In tenperature so th
sol i dipfgl ed pBhEEIREE J0ihOWEEnhEN SRaBEeE &ffNldiP&an %&Hﬁ\é@@ edcan

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
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
énd 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



[0091] I n 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 control over the solenoid valve 33 for
tenperatures exceeding the reference tenperature, 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 opening of the solenoid valve 33 may
be changed stepwi se at the individual reference tenperatures. In
brief, it | SERFFFRChEPSLAELIPRADEL Bl uble ofinsdte tor Gbessi Agrokj wetbers
materials can be 20 controlled so as to fall within a predeterm ned

t enper at ur e Fandé by et ¥ hg? e oby r bhe ohea gt Bkh | Phechéaters 54.
gquantity frogmthe water injection nozzle 31. [0092]Alternatively, the
control = sectiFon B ey RoFCEdPR, 10 SCHE FaRaTi ctpswarempergturhe may
heaters 54 based.on fhe signal 25Si fromthe tenperature sensor 55 so
that the tedpErELdr *PCERSGHf Whe 7 0£EEEPRT: objO8ct SHatR}s al $hpAl |Ehe

Wi t hin specified, tenperatyre range. [0093] The processi ng-object
material s glicded°ByPhe thi rd'SscPé Cﬁﬁ%ﬁlé?'s %@%ﬁd“@&ﬁﬁéé‘géd iR - ted

novz 05 53 61 -ehdnenier ALEEH la% WA iif (e eR 15y RAter R <-4 Of

T e DT R SR T O

bucket placgd helouy, ﬁyuéhgeéémbé¥%ﬂ§¥é(génsg%tngthat the temperature

of the processing-object materials has exceeded 120°C, the

10 control section C, based on the signal 81 derived from the

temperature sensor 355, outputs the control signal W to open

the solenoid valve 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

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.

foog9] When water is injected inte 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.



10 the bar-1like processing-object materials cut into the specified

| engths, nelting materials 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 1l5usable as a fuel. [0094] When t he operation of the

solidification processing apparatus is-8tepped, the control section

C, which has received the stop signal S3, transmts the control

signal Wto open the sol enoid val ve 33, thereby 20 perform ng water
section C starts tinme count

injection i the.casing 11. T contro

;ihult;neohg%%tﬁFP af%% %ﬁgﬁpﬁgqggﬁtg% r#o?cfﬁﬁ YBIRAGE d 2fal v igh is
d cl I i 3 after a,3-mnute . el apse since the

Sart of theeehd Oy TR s R e R CHREPEE dBe i et TR

25motor M t%n%t)opth.ge ﬁ?ggysQﬁéﬁeo}:%ﬂeg%tscrm%vi\:/esfg% tgzl ﬁaégﬁj—iéélgée-rature,

stopping the operationin a's t he proce

material s whtBhoptBesGasi 8814 E%V%r%%ggeaOft%ﬂgg’s%ggﬁ qgs%g%%%%g%%

as difficulty in driving the screw'shafts 2 of increasesin

on t he 9ot oy M-dHeni gwsP! k dif i.ngs-ohj ter] at ,a
next-tinme opgratioﬁ s?art gg%hﬁgﬂgBgegﬁﬁééganngg%t?%n?é%ééﬁn?9n§°th

duration OfSKQQBi@Itﬂﬁé\%ﬂéﬁti§$§§t59no¥pQ®erQ%§H i,na(?té¥%éﬁé§%ed

signal 83 is not limted to 3 mnutes, and nay changed as required
accor di ng teutheogonstiet Ugjiti 1NALGLI al spQf Ghe LLApnECcess ngHaky ecty .y

materials and the like. [0095]In the solidification processing
appar at us ofiisadvantages as that the intericr 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, in
the casing 11, since the exhaust is fulfilled in 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 mclding
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-



t his enbodi nent, since conpacting forces higher than conventiona
ones are applied to the processing-object materials by the screw
shafts 2, there is a tendency that 15nore frequent mai ntenances tend
to be required than it has been conventionally. Therefore, by
facilitating the maintenance of the screw shafts 2, the end face
plate 5 and the |ining pieces 15, workipg-and cost burdens for the
mai nt enance are reduced. For exanple, when a predeterm ned
20mai nt enance tine has cone up, maintenance work is carried out as
descri bed bel ow. [0096] First, the cutter 6 positioned on the front

si de of WHECENFaEd2pPabelswi §200Entd dbbacteheuren t becdpinigm B
So as to be set to the gpen position shown in Fig. 1. 25Subsequently,
the bolts tHAE Filgehe SndFAk b At WP HRiPre SNsofe F9.angee 1ePnifrol
the casing are nennvgd, and the end face plate 5 is turned about the
link hinge §&Fi*¢8751% PHRMGhe W06t t EPRBTPE positalon®d 6R oRkost dehe

opposite to tqe si.de o mhig; t he qu face plate 5 is turned, the
tur ni ng wor golenoid” valve ; thereby stopglng the water injection.

5 As a result, the disadvantage that the processing-object
materials go lower in temperature so that solidified
materials go lower in shape retention can be prevented.
[0091] In the above-described case, under.the condition
that a reference temperature of the processing-object

10 materials for controlling the solenoid wvalve 33 is assumed
as 120°C, the control section C exerts opening contrcl over
the solenoid wvalve 33 for temperatures exceeding the
reference temperature, and exerts closing control over the
solenoid walve 33- for temperatures below the reference

15 temperature. However, with a plurality of «reference
temperatures set, the degree of opening of the solenoid
valve 33 may be changed stepwise at the individual
raeference 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



5 of the end face plate 5 is easily achievable. The end face plate 5
has a thickness of 10 cmor nore and a weight of 2 to 3 tons in order
to withstand high conpacting forces applied to the processi ng-object
materials. Thus, with the term nal case 56 attached to the end face
plate 5 and with 10 a hanging netal fitting hung on the eyebolt 59 of
the termnal case 56, the end face plat®5 is processed while being
supported by a chain block, 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 a all ow the 15hanging netal fittjng to be hun L
Cher of rom  PBOBIT SUBREHUCHIT SFE Rt (8RB 8L oF kL F Qr L HE TS o Wesated
2 or the Iiggﬁ§%£g§§§s_g§1up the casing 11 is carried out. Mre
specifically, ext ent & of the second and third screw menbers 22,

25, vear exiambe o (el e R mLeseseip, andavest sae 8 Lhe

i nner surface of  the en

extents areheygnck, eGidiall ¥ aliehy QYRELAYCH SRALT IGLOT Le ser ew,

bl ade portions 22b, 23b of the second an ird screw

overlay repaktiidedlsl e A 1lage sA0de Pk AOA" PO (L B> 23 B8 o

shaft portion 23a of the third screw menmber, is carri
the case of tlﬁ@p@ﬂd'ﬂgzéfpltaﬁ:% secard 28R H1foh$CRevE MBAReNS 2210?Ben

jackscrews are fitted to the
state. The extruded bar-like processing-object materials
are cut into specified lengths by the cutter 6, and dropped
into the bucket placed below, thus being collected. Out of
1C the bar-like processing-object materials cut into the
specified lengths, melting materials are solidified along
with drops of the temperature, resulting in a solid
regenerated fuel. The solid regenerated fuel obtained in
this way has a heating value of 5000 - 6000 calkg, being

15 usable as a fuel.
[C094] When the c¢peration of the solidification
processing apparatus is stopped, the control section C,
which has received the stop signal 83, <transmits the
control signal W to open the sglenoid 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 wvalve 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



j ackscrew holes 27 of the third screw nenbers 23, by which pull-out
force is applied to the drive shafts 72 by the 5 jackscrews. This
allows the third screw nenbers 23 to be easily pulled out fromthe
drive shafts 72, so that the second screw nenbers 22 can thereafter
be easily renmoved fromthe drive shafts 72. Since graphite grease is
supplied to between the screw nenbers 294-22, 23 and the 10drive
shafts 72, the second and third screw nenbers 22, 23 can be easily
renoved. [0098] Further, when the wear extents of l|ining pieces 15
surroundi ng the second and third screw nenbers 22, 23 have exceeded a
speci fied r 8FBPBAER VAISUeOPERELIPHI Ag 15 Fitetes s tar Eheepraaas siinsh
ot her ones. Ln ggrti cular, lini B pi eces 15 surroundi ng) the third
screw menbePP28C CWRRERLAPHEy Witk ggrt%nﬁaéf‘flﬁglﬂo?‘@éfet Y softened,
processi ng- ghj ec .rraﬁgerials are larger in wear extent. The lining
pi eces 15 cﬁﬁhﬁeé%%% T3P rasft aacsecfh‘df}trl%élﬁrﬁi‘ii hg TheViRRigeds oI eRES
outer surfage f‘tg‘E casi n . [[0099] W the_wear extent of the,
i nner surfageogfl ]geaesh%é flg}:]et_]hpﬁ &Oédskﬁaggsx%%‘a%?ﬁa&é e fsloelddl%led
1,800 Bl s AL AN A APAULLNA s TRPAGRIRY: 9L (2,80 L%
can be prevented. In addition, the time duration of
keeping the water injection upon reception of the stop
signal 53 is not limited to 3 minutes, 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 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 reguired than it has
been conventionally. Therefore, by facilitating the
maintenance of the screw shafts 2, the end face plate 5 and
the 1lining 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 kolts that fix the end face plate > and



performed. Since the planar portion 23d of the third screw 25nmenber
is rotated in proximty to a region of the end face -57- plate 5
where the discharge holes 52 are forned, this region is subject to
particularly | arge wear extents. For the replacenent of the end face
plate 5, its fitting surface to face the inside of the casing 11 may
be 5 interchanged between front-and-reas5faces. |In conducting the
repl acenment of the fitting surface of the end face plate 5, the
end-face-plate side netal fitting 5la fitted to the bolt holes 5b on
one side face ig rennvig. %ub equently, the end face plate 5 is

f g,

turned 180 1P°hdrR28ft &r £ HEYeRdef ZEBOBRSL e 38PdENgpicad face
fitting 5l1a_is, fitted to bol oles 5b on,the other side face. The
end fage pl 3t2-% sﬁﬁuﬁﬁﬁf%ﬁx&hoY$etT?n l%¥n6én%%v98§l§i,5ﬁhe since
s but i nt ol oeatEeh o R T SRSt SR i dtenatas
i nside of t j : d |t i.knserted_into the through

hol es 5a fo?ﬁf?gg%ﬁgﬁﬂ%oeﬁﬁefgggngé%%g.SIﬁsa gggggWhg & Eﬁfﬁlggrﬁgﬁés
of thesend o I t, e ce plate,.5 is
replacgd mﬁ%ﬁ gh%e%%%ﬁ%?ﬂg ugﬁg{ﬂ%q%h a%gg %E%ggv%?f%ltﬁgﬁbﬁnfoface

relatively Lpsgers iﬁbﬁaﬁ&@%@ﬁ%ﬂ%_o USE Qf del SicPeVing B Qi one

[
conpacting force to t ject materials, 1Ts yet USang 2

over a rel atdvel yrdongiperdaek by t¥i rfiue 2fhnkihe, Quer E@ﬁgégggﬁ%:‘ @tgﬁggg

the use of the front-and-rear surfaces. Further,” by t _
spacer 8, 't ﬁﬁdﬂ&ﬁ1%5&lﬁ&ééséim%%getecz%a%ﬂélé. C%u%f,f%‘tghv%él

be prolonged. -58- Thus, the prolonged service life of the end face
plate 5 al | oyEntdiel el 48 eF@NCe £8dd 1td ke @4CeAce 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 s0 as to allow the
15 hanging metal fitting to be hung therefrom.
[00e7] Subsequently, maintenance work for the screw
shafts 2 or the lining 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 and 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



[ 0100] Al t hough the sol enoid valve 33 is controlled based on the
signal Si derived fromthe tenperature sensor 555 in this enbodi nent,
the solenoid valve 33 may al so be controll ed based on the | oad for
the notor M More specifically, when the screw shafts 2 has | arge
drive resistance due to a large ratio of non-nelting materials in the
processi ng-object materials or other reasons, the load 10 for the
nmotor Mis increased. This increase in the load for the notor Mis
detected by the supply power, the rotating speed of the rotor or the
| i ke, and the solenoid valve 33 is controlled for opening when the
| oad for th8%hotor!™ 38 &fSSedttl TRB2&BERY T PED ther eFeperd vande. third
Thus, 15 the_water content_in the processi ng-object materials wthin
the casing T$°F¥ iHePR&ERd %%d t A’ dr P Ve G afe® offitiedscrte the
shafts 2 is.regduced, 59 tha%%ta %oad for the notor M can be reduced.
ar hi
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I ti terial f d ref. , Whi ch
o Mol 1 gt Rt 601 51 €% REG 5 GURLCRS| nE Ak Ex ATE GTHE 72 by the
i ng- obj [ [ ' j t. Ho th | ast |
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be 25th Of 1 g ' f heg .t har d d
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material s other than paper refuse and wood refuse, I.e., may contal

non-mel tingrpeh erdid S BUGR agnweed. fhber gigr.anipmlivegetahle. g
residua. The non-nelting materials nay contaln inorganic natters

wi t hout bei &gopifdd edlot Be0KBAAI € BRI SIS nEARNAN-AE! tiNg sRt grjjalfe
al so may contain iron powder or other netals. By solidifying

processi ng-@bj ectshptes i 2d s tie Wb EdhdBim A cbd nRtoiRst B, o3
non- nel ti ng
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
i5 pleces 15 are replaced with other ones. In particular,
lining pieces 15 surrounding the third screw member 23,
which apply larger compacting force to the processing-
object materials, are larger in wear extent. The lining
pieces 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 is rotated in proximity to a region of the end face



10materials, solidified fuels of |arge specific gravity can be
obtained. In particular, solidified fuels resulting fromthe process
of processing-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 when solidified fuels containing iron powder are
inputted into an electric furnace so as®te react with pig iron,
reduction of the pig iron can be achieved. Thus, iron and steel can
be manufactured by electric furnace w thout using any steel

t ) 0 F h ,.th [ ti terijal i th .
v eest ny- BarRaYd THEERE! %edgg@hggge VS, 52 oridi® of OBRRRL | fHgis
hi ;o d | t by dust || t f
boilers. sl Ség%{aﬁighaﬁéiagh%ﬁqy S ETe Y Cfetih Rae “Str S dagacr
di h d t t t the lik
o Brer r ooy R e < TR o S e byt rhadeitiane
of water coghenfcor g@rr@s@eat kg Oiné?c??lh'A&e s p&%ﬁﬁa géﬁa@ﬁ

solidification processing apparatus o i'S embodi BNt

processi ng- Qgtsgéhéﬁgéalﬁéﬁw@@ﬂ %E%th§n§9£é§ylkgééé “aih <tﬁigﬁopg

nelting materials and non-melting naterials are mXxed

agri cul turathyast@lbeembtat ex@mphe, QAN i¢ANtALNNG NEES d K
made of synthetic resin with plants enténgled to the nesgﬁa %ﬁ& Tace

10racks. Onglsfe sechtpbarhs- Egc@met@gspa@nhétgxe@@ktihgdfm BOPted
According to the solidification processing apparatus of

enbodi ment , td hese: Kibwls ofhca@ysi cabt ukal wASt esigan ﬂféG‘ceSUQJseCtr%Q]oﬁer
sol i dification processing, as they are, without requiring tinme and

| abor for céassedydntdy, the end face plate 5 is turned 180°

10 horizontally, where the end-face-plate side metal fitting

Sla 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 5a for fixation to the

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

plate 5 have worn out, the end face plate 5 is 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 long period by wvirtue of the

overlay repairing and the use 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.



15theminto nets and plants, by which solidified fuels can be
obtained. 61 CLAIMS 1. A solidification processing nethod for

kneadi ng and conpacting processi ng-object materials containing at
| east- t hernmopl asti cs and paper refuse or wood refuse to 5 manufacture
solid fuels, the nmethod conpri sing: first performng

water injection to processing-object mat®rials to i npregnate paper

refuse or wood refuse with water; subjecting the processing-object

materials to a first turn step of starting and kneadi ng by screw
object materials to a

hafts; 10 i ti th i -
gegonz turn&gﬁgpsgghggﬁgggpﬁﬁ %%%%ﬁég;ggéﬁ Hafthe Wit efpreverttags
backf | r f 1.Nn0. third t tep of further conpacting the
p?gcesgrgg?ggfgg% %% é&%ﬁﬁ?ﬂﬁ¥&¥hé%%grgﬁlgﬁaf?g?c Erebynp )

ol tod by bECR DAt et Pian CAUseRBY THe YaTRact o Fn s

mel ted by both heat generation cause e conp
and third tygH.5t&RStRNd atd ngy Wyt b t ovided an.an _end face
e oy sbgfé% §1V¢é$ﬁ f¥5ﬁ‘¥ﬁe t(ﬁ?%ﬁﬁg&ishsensor

pl ate and the processing-object materials are extru

di schasge hebes,ofriBe apdofiace-nl ahe sRaancia BRI spl idified ang,

in parallel with this, while water content injecte _
processi ng- ebheed1 A eijadles | SneVAROr ated byotheheat, and ig sucked,

up by a blower as heated steamin a direction opposite to a f eed
di rection ofpéher pr0Cessi ReeAb) @6 TRERLI abgariemRer gLur e of J hﬁrive
a

processi ng-obj ect 25materials is detected and, based on a sign
showi ng theresistance 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 is detected by the supply power, the
rotéting speed of the rotor or the like, and the solenoid
valve 33 is 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
screw shafts 2 is reduced, so that the load for the motor M
can be reduced.
[0101] Further, wastes containing thermoplastics, which
20 are melting materizls, 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



62 detected tenperature, quantity of water injection to the

processi ng-object materials is controlled. 2. The solidification
processing nethod as clained in aim1, wherein

5i nt hepr ocessi ng-obj ectmateri al s, the thernopl astics occupy 40 to 60
wt % while the paper refuse or wood refuse occupies 30 to 40 wt9s.

3. The solidification processing nmethodo%s clained in Caiml,
wherei n 10when the water content of the processing-object materials
is about 15 wt, the tenperature of the processing-object naterials is

control |l ed to mnth eratur.e .range of 100C to 140C. 4. The
solidificatio ?o%%%a? ?uﬁfﬁ%&nﬁlgPﬁeﬁrﬁgiﬂtﬁ?%jBW%P Wadeivpod -

wh h f th bj t I 20 wt 96
o more. t“’ﬁ*eﬂg%%%%%%z?%?g BFORE" DT cabSro AR P iR o pan fon-
control l'ed fo, £ i 0, gk eIPEr LW a@t(]? rf?anfg%ngae 1§0 ts% %%%g: %Qégefuse,

oI|d|f|cat|on processi hg appar

processi ng- obb ectn Rt el al 5 GRH- eﬂft@qgaﬁlalﬂfgléhe&#m!sf‘%}aogg 8o

paper refuse or wood refuse to nmanufacture solid he p S

conpri gi ng: oy animal/vegetable residua. The non-melting materials may
contain inorganic matters without being limited to organic
matters. The non-melting materials also may contain iron
powder or other metals. By solidifying processing-object
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 is contained in the non-melting materials can
be utilized for manufacture of iron and steel. That is,

15 when solidified fuels containing iron powder are inputted
into an electric furnace so as to react with pig iron,
reduction of the pig iron can be achieved. Thus, iron and
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 eguipment or the like.



63 a casing having an input port through which

processi ng-object materials are to be inputted, .a pair
of rotation driving shafts which are placed in the casing and which
are rotationally driven in 5mutually opposite directions;

screw shafts which are renovably fitted to the pair of rotation
driving shafts, respectively, and each-@ -which has a first screw
menber for sandw ching processi ng-object materials inputted through
the input port and 10 feeding the processing-object naterials t oward
an end face.side of. the %%SIHQ a, second_screw nenber for, while

preventing Bﬁ% FrEW 7 co gCtI%&qu%E pﬁﬁ@ﬁ?élnaebﬁ?ecprﬁaFéﬁﬁéFg &¥d

athird scre er for rther acti r.ocessi ng- ohj
material s an Ebﬂﬁl%g eiS%?%% nE. {ﬁ% By ioh & ql%ﬁ’tﬁé
casi ng; a acy t his removably fitted to an
end face of t%%e%%%?ng)anghéhlc dﬁfﬁ ﬁ%é Ar J&F W1 55 For 2HPRERRIYI R 3
t he processipgz 0pjesh £rials extruded by the third screw nenber;
20heat ers prov?d uﬂ%% end face plate; a water

[ nj ect son Sggtogr for PepEOTS G AL cbiLEE! 1AM d LA d NEacasing: 30

exhaust port formed in the casing

i's connect eg %fb&i@hﬁ%ﬁa%§EtB9r5J25k9185h%@ﬁ%lhamﬂﬁ%églgﬂ? SRS NGn-

t he bl ower sucks up heated
melting materiels are mixed. This kind of agricultural

waste is, for example, one containing nets and racks made
of synthetic resin with plants entangled to the nets and
10 racks. One of such plants is 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 intec nets and plants, by which solidified fuels can be

obtained.



64 steamin a direction opposite to a feed direction of the

processi ng-obj ect materi al s; a tenperature sensor for
detecting a tenperature of the processing-object materials processed
by the screw 5shafts; and a control section for, based on

a signal derived fromthe tenperature semsor, controlling quantity of
water injected by the water injection section. 6. The solidification
processi ng apparatus as 10clainmed in Caimb5, wherein t he
exhaust port is placed on wi dthw se both sides of the input port. 7.
The sol i di fdL&d®MSon processing apparatus as clainmed in Claimb5,
wherein 15the control section starts water injection by the water
I njection dection wheén sbdeidefipenaione pofodases iprgocesishod- dopedtneading
materials conmes to a specified tenperature or higher, and the control
section stoepst tbhempatelingn)mobdens yg tdie] eat ematrdetlisoncsatchininghelt
the 20tenperature of the processing-object materials becones
least thermoplastics and paper refuse or wood refuse to
5 manufacture solid fuels, the method comprising:
first performing water injection to processing-
object 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;
10 then subjecting the procegsing-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 is evaporated
by the heat and is sucked up by a blower as heated steam in
a direction opposite to a feed direction of the processing-

object materials, temperature of the processing-object

25 materials is detected and, based on a signal showing the



| ower than the specified tenperature. B.The solidification processing
apparatus as clainmed in Caim5, further conprising
an i nput section to which an operation stop 25command is to be
i nputted, wherein 65 upon input of a stop command to the
I nput section, the control section perfepns water injection by the
water injection section for a specified tinme duration. 9. The _
solidification processing apparatus as 5clained in aimb5, wherein
the control section includes control neans for exerting such control
as to stardawcded nfetpeoatwhen thentdigyeraf umwateflr thejection to the
processi ng-object materials cones to a specified tenperature or
hi gher and proceisep nighebyatosr nienjiedts dre whertddid ddenper at ure of the
processi ng-obj ect nmaterials beconmes |ower than the specified
t enper at ur .. The solidification processing method as claimed
in Claim 1, wherein
5 in the processing-ocbject materials, the
thermoplastics occupy 40 to 60 wt% while the paper refuse
or wood refuse occupies 30 to 40 wt%.
3. The solidification processing method as claimed
in Claim 1, wherein
10 when the water content of the processing-object
materials 1is about 15 wt%, the temperature of the
processing-object materials 1s controlled to within a
temperature range of 100°C to 140°C,
4. The scolidification processing method as claimed
15 in Claim 1, wherein
when the water content of the processing-object
materials 1is 20 wt% or more, the temperature of the
processing-object materials is controlled to within a
temperature range of 120°C to 180°C.
20 5. A solidification  processing apparatus for
kneading and compacting processing-object materialg
containing at least thermoplastics and paper refuse or wood

refuse to manufacture solid fuels, the apparatus

comprising:



10. The solidification processing apparatus as clained in daimb5,

wher ei n

the control section perforns water

I njection into 15the casing before stopping the operation.
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a casing having an input port through which
processing-object materials are to be inputted;

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 has a first screw member for sandwiching processing-
object materials inputted through the input port and
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
processing-object materials out of the casing;

an end face plate which is removably fitted to an
end face of the casing and which has discharge holes for
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;

an exhaust port formed in the casing;

a blower which is connected to the exhaust port

to exhaust inside of the casing, the blower sucks up heated
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steam in a direction opposite to a feed direction of the
processing-object materials;

a temperature sensor for detecting a temperature
of the processing-object materials processed by the screw
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.

6. The solidification ©processing apparatus as
claimed in Claim 5, wherein

the exhaust port is placed on widthwise both
sides of the input port.

7. The scolidification processing apparatus as
claimed in Claim 5, wherein

the control section starts water injection by the
water injection section when the 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.

8. The solidification processing apparatus as
claimed in Claim 5, further comprising

an input section to which an operation stop

command is to be inputted, wherein
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upon input 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.



