; e3e$) &@VTYt [ Docunment Nane] Specification [Title of the Invention]
DRYI NG APPARATUS [Detail ed Description of the Invention] [0001]
[ I n8ustrial Field of Utilization] This invention relates to drmln

apparatus that rolls up a material to be dried (hereinafter Mmmmmmmmw

"t o5 be[dorehdtrt eNdrd] 3pechRFess@Sdri to a heating surface th
thereby dries it. [0002] [Prior Art] As is well known, there are v&pisBus

types dﬂﬂt@drqfa@marhnuentmbndrﬁﬂﬁjNﬁtRPEkRAEUSd naterialir1the form of
aliquid, a fluid, a semfluid, powder, grain,

the drﬁmm}aﬂﬁﬁﬁEQQ@Crlh§19n69§n¢h@p@nV§nﬁlqmprSEd prEVIOUS|mWﬂFﬂHMmmme

dryi ng appar.atus disclosed in Japanese Utility Mbdel plicati
No. |938P0tda1 and Japanese Wility Mdel Application Laid-Cpen NoGooooz

64692/ 1993, That t d t ank

havi ng 3ﬁqWﬁQ§E?4 %+e;dL§F?HgF' gﬁ“%ﬁ%géaiﬁfocaﬂPghsgn?o ge ;¥:23 ngPeria
S d i Is f d k d
ransrors heat TEoon Rl FeAtds, 2 2vsischnbRng s sPRn FoATd hBOY ng

means haktksiG1Spessd @f?@ad(ﬁéfeﬁﬁé{f@grt@@Eei"ﬂ@dtE@”éée'éolﬂé—gfégdt0 the
heating surface: and a single piece of vertical spiral rotating e t hat

I's set maatcatiadll y) | HAdis &l Mithgot @ihe ANith yBRIE dcepshde dox f andeehé pEBya
pl anar surface so as to be capable of carrying the to-be-dried material on

it and ddissatitng it. [0004] -1 That is, in the drying apparatus, there
are set a rotation axis being set along the direction of gravity in the
dryi ng [@8¥lat us, a single piece of a vertical spiral rotating bl ade

di sposed around this rotation shaft, and an armpart for fixing such that
one end BH@%dTFL fixed to the rotation shaft, the

Asiswell known, therearevarioustypesofdryingapparatus
for drying a to-be~-driedmaterial in the formof a liquid, a fluid,
a semifluid, powder, grain, etc.

[0003]

As examples of the drying apparatus, the present
applicant proposed previously a few of drying apparatus disclosed
in Japanese Utility Model Application Laid=-Open No. 19501/1991
and Japanese Utility Model Application Laid-Open No. 64692/1993.
That is, it is a drying apparatus comprising: a drying tank having
an interior of a cylindrical shape into which a to-be-dried
material is inputted; a heating surface that is an inner wall
of the drying tank and transfers heat from heating means to the
to-be-dried material; the heating means that is disposed around
the drying tank and transfers the heat to the heating surface;
and a single piece of vertical spiral rotating blade that is set
rotatably in the drying tank and whose topside is formed into
a planar surface so as to be capable of carrying the to-be-dried
material on it and elevating it.

[0004]



_other end is fixed to the vertical spiral rotating blade, and it passes
through a to-be-dried material falling space that will be described |ater.
Further, in the apparatus, a to-be-dried material falling space in which
the to-be-dried material that reached an upper part of the vertical spiral
rotating bl adetasd is,i 5n oy ddgd nasapppakttiuds 0ohkekenwera sat ianpetatiwnof the
vertical spiral rotating blade and the rotation axis, and the apparatus has
cl ear arfedl § dre 5§ ok hgat hegt Ghiseddrieat her epfabrayidantiactthe tdryhegheat i ng
surface between an outer rimof the vertical spiral rotating, blade and the
heatin@Rﬂﬁﬁ%&%ﬁf[@OQBTngrEé€§P,OﬁhénW&ﬁﬁ%ﬁf%ﬁ%&%ﬁ@%nr@BaglﬁﬂtPéﬁQﬁ t he
t o- be-drjied materi al n the dp%%5¥65 rat us,equ ed w t .vertica

) ip th
spi ral FoRRTRG P | TR &P £ i A AR AT, b BRI o as
foldows; it . arrje n.ih ingl_e j i,r-al retating
bl ade tsoucfllg s‘&eg?‘?oéﬁrl%eg%gv E%ﬁgngsg&ugﬁ‘?ﬁ%g# |t§‘; iénlpeg ﬁs/g;;%{éfglr}agﬁgrf%’f &M%
downvargtphiene g {gaghesqthe URRCLERSY RAl lop S RALIASA L1 hBCIAE), Aland
position, and rises agaln in a spiral nmanner. Furthernore; the to-be-dried
mat eri alt ip% s 886 cagd Astolbe-deabintateriatery1iRg Heads idrh@heifiarce in
the course of the rising and thereby is dried. [0006] In addition, although
it is rod deyecnbbagpaastus bEtirthexomimn tihe agmirdtwsd, r enbei-be -istdir e
froma material to be processed, a dehydrator is proposed that is disclosed
in the materigdhpiasdssnpt sparg Mpdehighplthsatiorbeaddiegenatio rizgd24yarto080.
[0007] This dehydrator is constructed in such a way that, in a_cylindrical
processieRChedIdn urprrparhaf Khe warbhframRiraltirtabire Yhde tfitdiddof and

A e Y
0 20eS gl Hpelenes bt LISThAT A% JRLEGLAL (g e REOEE oSl

vertircal FECtion Whi'l & ivingTbac

mat eri als$ Q- Ne; PEREESEEH LU YRIHgoERe f{ S0 ORI t63G1NT i@ St ar
filter. The each i1 npeller has suCh a structural feature that a

rotati opr€hregéi peatiagt shirfadehib® tuwedidtafno@té er reAger ther eefrtiiTal
incurvated circularly so as to be |ocated on a further rear side in the

rot ati ospirakctrotatieguéniads landistlze pheatiog smntfleecdront rimgoes to an
outer lateral side. [0008] In the case of this dehydrator, the material to
be prockE®@@dlis supplied into the processing tank through the entrance, and

is nmoved upward sequentially by receiving a, transferring action caused by
the inpellers %9r%9§?50pwhﬁﬁim&MHQ91§§§éhF+BPaFPnG & ﬁﬁg R®ul ar

filter and concurren repeats | I i,sion _against_ the tubular fi . by
bei ng. 1 GpePE S SAT HEBySERE it R e SBPaRR S RaNERRE Thrh e neY i n
the matggi : GeSSH A v n 4 (- ; i of

i npact ﬁ%g?%gégt el?%%ulaf f|¢?gﬁsﬁ?%ggd?yT§?Jg%g§$}Sk%gﬁggﬁ%elﬁ%ﬁ%%ﬁ

| nvent i p&peatbnat Bgcoenwentfioanadwd ectol 9gyar theddeyi BB eappaiAlcdus eI pped

with the vertical spiral rotating bl ade has severa

of the vertical spiral rotating blade to rise from below upward
sequentially in a spiral manner, falls downward when it reaches
the uppermost part, returns to the initial position, and rises
again in a spiral manner. Furthermore, the to-be-dried material
is pressed against the heating surface by the centrifugal force
in the course of the rising and thereby is dried.
[0006]

In addition, although it is not drying apparatus but is

common in a point of removing moisture from a material to be

processed, a dehydrator is proposed that is disclosed in the
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points-to be solved as described in the followng. That is, ( 1) -3 the
to-be-dried material is carried on a single sheet of vertical spiral
rotating blade that continues fromthe upper part to the |ower part to rise
upward and concurrently is pressed agai nst the heating surface . However,
in the JzasmederétihetyyoMbeedr irgbInteriah Laid-bpeneNdr.i &2t £X9&0 . havi ng
strong viscosity etc. , ( if this to-be-dried material once adheres to a
certai A+t on of the single sheet of vertical spiral rotating blade or of

the heating surface qor undergoes a simlar event, janm ng of the
t o-be-dried ety Aehttasoht 1 HeCRIREEFES oty r‘-‘&ﬁh éxHébfd§h\a|t0mlPh&t

over B EHEE L e T TPt T, B Pad TRISH AR BRcRuEHS: her e
i's no tf@ggersi pﬁystng%ggwf%ﬁ% dhee §ingL e uﬁsioe{,!P ¢V éf&ék Sa%ghtlﬁgt ating

bl ade rei1's a Iarge e rrsfng o

t 0- be- drii 166k PRUAIH dlonRih 116a HL 9GRS drik- 18400 tdieg @H&@'}@t‘ 9@ bhsieqkq, and

hence dryi ng does not proceed well. [0010] Further, (2 ) there is a fear of

a fail it halsidd nae st bebveati £al tapi, rpiufalqﬁié@ebloaﬂie P%l'l@@% ehat
single piece and extends in a spiral formthat continues Tfromthe bottomto

t he t opanef eandthdeneteaiadceobbewpenddms akripwatd spcraksr bhat whgllel ade
and the heating surface exists fromthe |ower part to the upper part, if a
forei gronfa @@f dlt nivestigrl rfbut@cmoarwbulﬁa@léwanggb@gkehgagxedtemaﬂe

cl earance, the foreign material cannot escape from the cl earance and hence

the vertq &4 RﬁQQ%ﬂS?Qn%H?W@F%I%ﬁ% gb%%jﬁ%? WBFQ#E §ﬁﬁb?ﬁl9he[GE?§Par
Mo 3 I h t

Vortred Mt al P NG %@ﬁaﬁef&e%he W i untredbr B Phess rlan o
h i |

the toagfo 'él.ltg. n’r'?flqé@%1+r§.fmér Jﬁ 9%@&%&6@?%?%§tﬁgnkhg t 0

the to ried materi ying on t om o hence
it was i fifr GuttdatOdbei Pgulhe] 0sBea@lrt@db€a§@Eta%ledl hoaC@ﬁEEEErW'rEQrt he

heating surface early. In addifion to this, a state in which

t 0- be- dyides imAtae ﬂbté&ﬁralnndlﬁéctﬁleanétg[Qéhﬂ:Qlad.S.yi esCQrﬁdsm&@m%n the
front rim goes to an outer lateral side.
[0008]

Inthe case of thisdehydrator, thematerial tobe processed
is supplied into the processing tank through the entrance, and
is moved upward sequentially by receiving a transferring action
caused by the impellers of a group of impellers each rotating
inside the tubular filter and concurrently repeats collision
against the tubular filter by being repelled outward by the
impellers universally. Moisture contained in the material to
be processed is removed by an impact force at the time of impact
against the tubular filter.

[0009]
[Problem to be Solved by the Invention]

In the conventional technology, the drying apparatus
equipped with the vertical spiral rotating blade has several

points to be solved as described in the following. That is, (1)
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hence it was difficult to inprove drying efficiency. [0012] Furthernore,

(4) although the vertical spiral rotating blade is one that has a spacing
between the upper and | ower bl ades according to a pitch of the spiral, in
the heating surface between the each upper and | ower blades, a part of the
heat i nghsut abe-tirded sahetriadeds teamisi ¢ d oexa stirngylen shieert dlieve vt beadri ed
material is pressed against the heating surface by the centrifugal force .
For t hispieds 0t adii et &d adfatthids CORt RS fRamltpeadPRedaras twhPchhehe
to-be-dried naterial does not cantact is conparatively I%%ge as conpared to

the totl&Wed PRI The Heat MRYastr fREeCORRYIREAC # He VHA 2594 203+ NEhRe
heating.surface was not utilized effectively. [O0013] Still_further 5) the
o be- SehCAEEBE, SPEFECH ey HBER vBront Bel D Ao eshadee Toe TaF Hofinen 1t
reache upper, 1 i t agal i Is e, heat
is gi vznr?tétég: L%agtsg? E:teqﬁ% e%r%%fd&?ta%%(%r%%&hle ggtr io%f {s’grgf: %%é%eﬁggh éct
drying.i fThen.s t-Yedelridd Hycdhfal oRCe diliRErEBL €61 &l c&f £4Chepblyiohhere
is"a best rotational speed for the vertical spiral rotating blade that is
sui t ed dfo teackiahleashews: bE- berdtiiced splienlakdtadidey bllaide eendift ths, i f
the vertical spiral rotating blade is rotated at a high speed that exceeds
t he besteatotred i mafaspeed andehigotes ke shiyi bgreéfenicendpmofingheo £ cclbe- dri ed
materi al beconmes best, the to-be-dried material would not rise well along
-5t o T L et et @isiegu e R Iy St e tieya dlye 8l PRI GO0 BRP aGEI WEESB.

That is, when the various to-be-dried naterial are intended to be dried

most eft}‘r}aci'i Eﬁtrlt},oq &1 § b%’?l?%b@ﬁs‘%ﬂ“éefo %‘éﬁilfstsﬁtaﬁ‘@ PSF&’Pie@nEPesBEEGrof t he
{roubl SHE 2 EBs o Che s RERRRE BE SN BB BRe R G peentec

whi ch Dy i IS Al I hl.ter is
one. i P B e (R e e B e
tubul arsHddt @ aadrhoRacCipionterstat MRgivI@IOf Oombt itdiingrabsibhe tRzke-dried
material against the filter is utilized; therefore it is difficult to use
this inghkelaage whekethhe taebeidingdofiatkeitb-bs-aridedtnatentadt mayth the
heating surface and thereby is heated and dried. [0015] Therefore, what
this i meaehilogkesd e sttop $hteocproviiadipn tbhnelbdgyand hefride idgnyting dogisng a
to-be-dried material that features as follows: (1) Even when a to-be-dried
mat eri HOhRFPGELEr BRGLvi scosity is dried, a risk that the to-be-dried
nateria¢ @ﬂ@ﬁges to the blades and the heating surface to cause the
t 0- be- dd terial to stagnate is snmall. (2) Even if the foreign materia
mxed in the tQ-hg-drie terial, get i e e he
bl ades and theﬂ#;g}f%’g ?L?P?a{ge;%@tlﬁegt g?:%go o% fr?aql%glsreeﬁt%%g%s?g%\é%f gptet he
forei gnydmg £E4 B plid 2ASEGPE L €AGIH DA d B3 mERR @ﬁatmitnc_f{?ie phecklee dEkadant eri
al that rises is increased as conpared to the total anount of the
t 0- be- din ed spHtrerli aodnyithgtoredriteirhods el tiee bty toatke &b bheleeby
the drying efficiency is inproved. -6

and the clearance between the vertical spiral rotating blade and

the heating surface exists from the lower part to the upper part,
if a foreign material mixed in the to-be-dried material gets
engaged in the clearance, the foreignmaterial cannot escape from
the clearance and hence the vertical spiral rotating blade does
not rotate smoothly.
[0011]

Moreover, (3) to elevate the to-be-dried material, only
one piece of vertical spiral rotating blade is used to do so.

Therefore, the amount of the to-be-dried material is small as

-4-



Further, (4) the whole area of the heating surface between the upper and

| ower blades is utilized effectively. (5) The troubl esone adjustnment of the
rotational speed of the rotating blades is dispensed with. [0016] _

[ Summary of Invention] To solve the objects, this invention has the

f ol | owicognaetdthitealtheedioda ITkeaours; odesdrei biomdpet-tisi ed e tef Baknkeing
nunerals in the attached draw ngs that correspond to enbodi nents, the

i nvent i%¥h thecbrditag o6 thai AFI1ng haBKyi apdapparat s, wasrpkfEiagitatarying

L T
i ndrj f the drying. 4 ¢ i heat i
oY AR e YR LA Do e Dot v

nmeans to e I"'sposed

ar ound ddis gl 19 bile b A1 ANS] GhSCRE Yot Lo e IBRLNGosERAGeaZy and @

plurality of base blades 5a that are set rotata being l'inked to a
rotati qerdafit ShaHednorsetil @l ey ipe Aid eftyOilg 0f £ 8 avehyyl.n the drying
tank 4 and each of which is specified to have a |length of & circunference
of 360 [@=orxes or | ess when viewed froma horizontal plane, characterized
in that the each base bl ade 5a has a planar surface 8 fornmed into the

el ongat ed shaganbtteamubre), al bhgalhbohght thg vertdeal? sppimhanrouatingi m 10a
of the planar surface 8 of the el ongated shape extending along this heating
sur f ac®lads ifopRedhatt bagm SPesiiheesveendrRg Wrey arkeleyeirielkaéap shape

at cl.earance r al.l owi ng _each base bl ade

E% EQT@%@&Q&S For o ot e Tﬁ@laaeeerlﬁt%eflgsa&r—nﬁhaugﬁaﬁgr Siirsce o o
surf ace F o e ST PO £ I T T ERE R S iR o

f rom ong, gnd 418, ¢ Q%re%o{;ehag_tg@e%_@%r %gggr‘é{% %ﬁie%lﬂw&giEﬂ%Q‘P?P?%%ebase

direction to its rotation direction R uring the rotation o

bl ades ﬁ@pr@@%éopagaielrsitedham@étﬁﬁ?%lﬂrﬁ&r esseHeaden P8l rhiBa1hest &8y
surface 2 and dried while being rolled up upward by each of "t he base bl ades

5a by ther atiionredisonyi ag aheat ahbe- duaisetiotaterddg! rihrie by 4heapeae eod 18
side to the other end 19 side caused by the planar surfaces 8 of the base
bl ades vBul eihdhigytohbeadriied Batprosdi dees mMatoconé aledal s mprpafatevelyi de by
the centrifugal force. [0017] The invention of claim2 is a drying

appar atAr ¢ ot FMPAEEIT e, tohalacreri 284t PR ReAtIREeSRF £8FSnca s
o7 o g DF R hESE LU LI 0 BRPosL Le Ly LT Al g i sg ot on
accordidgeectively.

[0013]

Still further, (5) the to-be-dried material is elevated
from below upward, is made to fall when it reaches the uppermost
part, and is elevated again. During this cycle, heat is given
to the to-be-dried material from the heating surface to effect
drying. Then, in order to dry the to-be-dried material
efficiently, there is a best rotational speed for the vertical
spiral rotatingblade that is suitedtoeachofvarious to~-be-dried
materials. Under thiscondition, if the vertical spiral rotating
blade is rotated at a high speed that exceeds the best rotational
speed at which the drying efficiency of the to-be-dried material

becomes best, the to-be-dried material would not rise well along

-5-



to claim1, characterized in that the base blade 5a is such that the one
end 18 thereof integrally joins to a scraping plate 20 that extends
radtally fromthe rotation shaft 5b, and a protrusion 21 that faces a
bottom plate 4c of the drying tank 4 approximately in parallel thereto is
provi dethef sphrah and ecmsstquant oy thiei drgtnap Mgl gl eney 20uld gioewonsat i on
direction R [0019] The invention of claim4 is a drying apparatus

accor diThgtt ésel Hhen2 thehFeddiars Aot hardhfd Mt eebal phgciBhendedukn t hat
the one end 18 thereof integrally joins to the scraping plate 20 that
extend?ergﬁ%ﬁq)P9§Bn$gﬁécﬁgp§4ﬁgn¥ﬁuﬁ% %ﬂél%ﬁﬂnéagQStFGEFGHQEFtqﬂﬁ f aces
a bottgom.pl.ate of the drving_tank 4 .appr.oxipate Ln parallel thereto is
o ovi 488 BB ot oel tye vl i A LT E A B Ba S d e
rotati R i etli PR 5[ 0920L g d RuRntlQiuofe Sbabm S s a drying
apparatus, conprising: a drying tank 4 having an interior of a cylindrical
shape ipiga 44hi ch the to-be-dried material 3 is inputted; a heating surface
2 tthat is an inner wall of a cylindrical shape of the drying tank 4 and
transfers heaornf thm bt drediamy, realshiidrdther teFf ke-sitedcaneeihakh3cht he
heati ng nmeans that is disposed around the drying tank 4 and transfers heat
t o t he flaatdInpisoekack idpedice s arel asharyed dfo hase tHadedbuian haltare set
rotatably by being linked to a rotation shaft 5b being set along the

di r ect iiGnon¢ vdyens theitothe-drypdgnatemkial arsdr@ﬁ@hl@ﬂgwrc@ﬁ impepeersied to
have a |l ength of a circunference qof 360 degrees or |ess when viewed froma

pl ane, TOVALEERRI RIS tHAtt ahanedd asis EOBFEdRL ER et Of GRht 144PFace 8
f dintqg t | t h .ext endi | | he_heat,i ur f 2, th
IPRE A TS R b sl EEE TR UR ea g Tk R e S
| j i fac LS of i : . h | |

the oy ISRTEE CPeots REREAcHly XdREq (oL E0L A EnR RBAREHIRIL M0 U0

al | owi Rgh-gachy bose nl el HB itPmadkat 8 dontd LR dettnReAehReneus g rakm 10a

of the planar surface 8 of the el ongated shape extending along this heating
surf acend aghetdiey heat hegtedr faacke & iehd the planar surface 8 is fornmed to
extend slantingly upward fromone end 18 thereof to the other end 19 facing
t owar d el Dpposite direction to its rotation direction R the clearance U

is made to becone wider gradually in the gpposite direction to the rotation
direction R (eI DasedFaliBlsaipyesident R et ohe EAdPI8VifAtedral Iy

j Oi t ' I 20 ext in dially f th tati -9 [
Lo, " prasie oy 23e P REESFacadly B of ofe de bR TERO TR A L et s
appr oxigdmtal Y i na%.)ajf%hgbst:her eto is provided fromthe outernost end of
this scraping plate I'n the rotation direction

(1) Even when a to-be-dried material having strong viscosity is
dried, a risk that the to-be-dried material adheres to the blades
and the heating surface to cause the to-be-dried material to
stagnate is small.

(2) Evenif the foreignmaterial mixed in the to-be~-driedmaterial
gets engaged in clearance between the blades and the heating
surface, the technologymakes it possible for the foreignmaterial
to escape easily.

(3) The amount of the to-be-driedmaterial that rises is increased
as compared to the total amount of the to-be-dried material lying
on the bottomof the drying tank, and thereby the dryingefficiency

is improved.



R, and during rotation of the base blades 5a, the to-be-dried . material 3
is'rolled up upward and concurrently is pressed agai nst the heating surface
2 by each of the base bl ades 5a and thereby is dried by the action of
noving the to-be-dried material 3 fromthe one end 18 side to the other end
19 si d€ucdadsad byt Hdveplwdnralre surdaacef &hof lescthihassubfade Batwereénbyhehe
action of pressing it against the heating surface 2 side exerted by the
centri MPRAr fBrteloyopRiatre isvefiilorrd effeatsvedva dryi ng apparat us

accordi to one claimselected fromcl aj 1 to 4,. characterized in that,
above 14 PIASH AT 1A SPBR cABPHAEESBE OF (s AGGSE A0k hePeBHs6 I ASes 50a

are set_furt.he | east,. -stage inpeller wwth a spaci ng being set
therebgﬂﬁéﬁgﬁg(ﬁikgé% g?ré& %%3%5%9§P£§?ty of the rotation shaft 5b

[0022] B dnvention of claim7 is a drying apparatus according to claim 6,
characterized in that the length of a planar surface 58, which is forned

into ansymgrsShARes Phvéheiehher plural sheets of base bl ades 50a being set
as ‘at least one-stage inpeller is fornmed to be shorter than the |ength of

t he pl anar surTcace18ie W&o e s redhist 4 naenariors epe, tioé £oelphinal
sheets of base bl ades 5a being set in the | owest stage. [0023] The

i nvent itecloficdlaimednss aThayi hg,apescatidsiregcorts ngith clediemetice to
characterized in that the position of the planar surface -10 . 58, which
i s for RENGERIS AR e askasde brandngsheraploardie srnd §ogmpadempnides 50a
being set as at | east one-stage inpeller js, arranged being shifted in the
rotati Qﬁ%ﬂﬁﬁqEﬁP@QQF?ﬁrPé§%é5P éiqﬂ% o%?t?oaggﬂnﬁhé ahfUSur f ace 58

whi ch i : [ nt ﬁ@' - , .%E I I t f b bl.ad

be:ﬁg ggpﬁgﬁﬂﬁﬁgéFéﬁestJ%#ié%ﬂﬂ€305%% gaﬁngéﬁngﬁﬁgP%cga?%gggg§lga fying
appar atyys, Acerd REi bR £ g*dfgéﬁaxﬁé%ﬂﬁﬂﬁ d Rab e POsi hkQRigly the
pl anar surface 58, whic |sn%orne Into an arc-ghape, of fﬁé ot%er g

pl ur al i fcdaserhhades SRaihaergwsel aF al dy@asidPEast 8a8pkBe kel i S
arranged being shifted in the rotation direction Rwith respect to the

posi ti aryifng tearpgt ahand whacef &8s whathfrsmf bheeleapliaganeahe- thaphe of

the plurality of base bl ades being set in the | owest stage. [0025]

[ Funct itenjpe~dried material 3; the heating means that is disposed around
the drying tank 4 and transfers heat to the heating surface 2;
and a plurality of base blades 5a that are set rotatably by being
linked to a rotation shaft 5b being set along the direction of
gravity in the drying tank 4 and each of which is specified to
have a length of a circumference of 360 degrees or less when viewed
from a horizontal plane, characterized in that

the each base blade 5a has a planar surface 8 formed into
the elongated shape extending along the heating surface 2, and
an outer rim 10a of the planar surface 8 of the elongated shape
extending along this heating surface 2 is formed into an arc-shape
extending along the cylindrical shape of the heating surface 2
so that clearance U for allowing each base blade 5a to rotate
is formed between the outer rim 10a of the planar surface 8 of

the elongated shape extending along the heating surface 2 and

the heating surface 2, the planar surface 8 is formed to extend
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According to this invention conposed as nentioned above, the follow ng
effects can be achieved: (1) Since by the rotation of the plurality of base
bl ades 5a, the to-be-dried material 3 is rolled up and concurrently is
pressed agai nst the heating surface 2 to effect drying by the planar

sur f aces lamfindiby ehpwgatiefirsmapeacerenendisngred megf the tkeat obgesuehdcd 92 of
the base bl ades 5a, by each of the base blade 5a, even if the to-be-dried
mat eri dlag@ing towar@rike IRReNtetdbrRclignotptitetrotatipnedhiectign does
not adhere to the base blade 5a and a heating surface 2 easily. Further,
even i fRt P4 0-be-dried material 3 adheres to these menbers, it woul d not

%Fgﬁiﬁ?eit varr e SHRoF §EAEPB00 T e SRALE Bt 24°81 tnE Rl THE-BirPake 2
of the WY A ptefradREeth ECena e a AN SRYERY & PR Pete ot

360 degfieese el £§Sr¥NERAY LEWARWATAMA, RIANe endche hadepsndars, sbhey
cl éarance U between the outer rim 10a of the planar surface 8 of each base

bl ade Sendélersingt cronBeehgdthe tHebelaatadcratieiad Bl frahithe endasel

bl ades 5a, form ng non-connected cl earance; therefore, even if the foreign
mat er i dl8 geitde enyagesl otthéeé heerwd eb? asicde (Lausedi by tseapkanamediuatfelogsf r om
t here and consequently the engagenent does not |ast. [0027] Moreover, (3)
si nce thef dhsebdrseed lpstas i@ a®d Pivh§hen actd dotafopries stitng drtyitieg thenk 4
can be rolled up and el evated by each of the plural_ sheets of base bl ades
5a, thd'e@bime® BRTLLRECt ¢- F-IF iRl the eFeRFT3fugal e s large as

conpar e 6f Lhe total anmount of the to-be-dried naterial 3 lying on the
bott om t A0t h drying tank 4 and the to-be-dried material 3 is easily

brought into ;*1‘3{’% %_%Vé%if%ﬁ Nee B‘figat 'ienrf'%ailér Eaﬁﬁygaga%héargggée’écEBrgtdq%r re,

(4) by allow he eac ase to ro to-be-dried materi al

3 and cepedrrant | ¥nir@ssd #i A0k ASthdbenkeal £aganuelaf eo2mednth BY ceaesi Ng
the to-be-dried material 3 that is rolled up later to push the to-be-dried

mat eri akid@ethgtavaaligl lied the hefdpseite eikecticontioudies rosatgonf the
to-be-dried material 3, the to-be-driedmateri al 3 can rise across the
whol e adlkmeotibheRheating surface 2 and can be dried using the whole area
of the heating surface 2. [ 0029] Additionally, (5) by rotating the base
bl ades 58018he -12 to-be-dried material 3 is rolled up and concurrently

's pressed agast, the heating SUITRce 2 MISLehy LAS.L9WRY dULeldmisr @

to claim 1, characterized in that the base blade 5a is such that
the one end 18 thereof integrally joins to a scraping plate 20
that extends radially from the rotation shaft 5b, and aprotrusion
21 that faces a bottom plate 4c of the drying tank 4 approximately
in parallel thereto is provided from an outermost end of this
scraping plate 20 in the rotation direction R.

[0019]

The invention of claim 4 is a drying apparatus according
to claim 2, characterized in that the base blade 5a is such that
the one end 18 thereof integrally joins to the scraping plate
20 that extends radially from the rotation shaft 5b, and a
protrusion 21 that faces a bottom plate 4c of the drying tank

4 approximately in parallel thereto is provided from an outermost
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2 can ‘be pressed nore firmy against the heating surface 2 by increasing
rotational speed of the base blades 5a. By this, a |arger anount of the
to-be-dried material 3 is rolled up and spreads across the whole area of
the heating surface 2 in the formof a thin film and heat is easily
transf endedft dhihe sorapivgi pdavet &0 din Xhe o3 tFant Héregddion dhal |y, by
maki ng the cl earance U becone wi der gradually in the opposite direction to
the rott@%% direction R it is possible to prevent the foreign materi al

from bei ng engaged_in s:he clearance. U, _ and even_ if_the foreign naterial

gets engaged TR BTRENFEONOE SIS 3 I HEAIOT $RRPLAEHEe SR FATLRAS
tati ; l1ng- | | 0]

or covr S At HA AL S RS O£ o Gy By ite RN Mnage (MY

scrapi Rg RIS 2@ LRl 4 et teadi A 1y 16 AbLRE HOt Ath 88t 8X b Ss PPr2RE

providing a protrusion 21 that faces a bottomplate 4c of thé drying tank
on the 2odhatndstarichrdr the 1serapi gl phat £c20, siapeinst itk akysagopang up
the to-be-dried material lying on the bottomin the drying tank 4 on the
base bldadesl Faars fems dveal, Swon hdie thex aimynteais tbe tloe beetve edraderi al
3 remaining on the bottom can be | essened. [Brief Description of the
Drawi ngeiteRiipl Bii §hg Bpdsindemeanshtlapars ddispopeyl agdiung theodsysngti on
of the drying apparatus_according to the first enbodi ment of this

i nvent TGk B §0D Grans iR hs Real b the M ttyIrorrfageup’ i ApelPepral

acCor Uik, LIE LIk IOt IE of LU SeLrNetiona 43 v Eh Bk, o' oo
{15 ERLORL S b o LSRR 0 chinhes Bhades ageEhogclo Lhe
along life s APfingFt8nk?4 and each of which is specified to have a
length of a circumference of 360 degrees or less when viewed from
a plane, characterized in that
the each base blade 5a has a planar surface 8 formed into
the elongated shape extending along the heating surface 2, the
outer rim 10a of the planar surface 8 of the elongated shape
extending along this heating surface 2 is formed into an arc shape
extending along the cylindrical shape of the heating surface 2
so that the clearance U for allowing each base blade 5a to rotate
is formed between the outer rim 10a of the planar surface 8 of
the elongated shape extending along this heating surface 2 and
the heating surface 2, and the planar surface 8 is formed to extend
slantingly upward from one end 18 thereof to the other end 19
facing toward the opposite direction to its rotation direction
R,
the clearance U is made to become wider gradually in the
opposite direction to the rotation direction R,

the eachbaseblade 5a is such that the one end 18 integrally

joins to a scraping plate 20 extending radially from the rotation
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Fig. 6 is a cross-sectional view taken along line B-B of Fig. 4. Fig. 7 is
a view showi ng a working condition of the drying apparatus according to the
first enmbodinent of this invention. Fig. 8 is an enlarged view showi ng a
situation of the to-be-dried material when the drying apparatus according

t 0 1 he alxiirssbberbpdiotemnts igh £hitthdnfadeisoa Hot teplafiegdc P i shandepingged
side view of the rotary rolling-up inpeller constituting a nulti-stage of

the dr yiamg élpﬁé?%%l%‘é%%ﬂl e Pérﬁ%eée@éﬁé%é@ RV ded hfsomnbRat i on.
Fi 10 | th d- t hjrd-st | |
el | ettt Bpt 6t b siairhan S s gheinstaiahdtdetioni an P

Vi ew of tg_ ase bl ades that constitute second- stage or third stage rotary
rolllng up |npeller according to the second enbodi nent. Fig. 12 is an

enlar ged 11 ontyuisawy Aloddies asge hagesabiab) gaRS! il & 1aeaQihsL apeear

third stage rotary tolling-up inpeller according to 'the second e odlnent

[ 0032] nlfreafiedT 8di £ibodiedeld Hpwid anbef @ duNBeh 01 #titaphed sdeyh a98st

enbodi ments of this invention will be explained in"detail . Figs. 1 to 10
show drgieneayiaratsus flase Dbgi Bgchood thesbasehbibdadgest Sal antihehétgoyes,

the nuneral 4 represents a cylindrical-shape drying tank, whose -14

i nner el drdfedabyythedr¢thdn shapwviggpthsetsoabkedrileg satkadal 3 from
the one end 18 side to the other end 19 side caused by the planar
surface 8 of each base blade 5a and by the action of pressing
it against the heating surface 2 side exerted by the centrifugal
force.
[0021]

The invention of claim 6 is a drying apparatus according
to one claim selected from claims 1 to 4, characterized in that,
above the plurality of base blades 5a, a plurality of other base
blades 50a are set further as at least one-stage impeller with
a spacing being set therebetween along the direction of gravity
of the rotation shaft 5b.

[0022]

The invention of claim 7 is a drying apparatus according
to claim 6, characterized in that the length of a planar surface
58, which is formed into an arc-shape, of the other plural sheets
of base blades 50a being set as at least one-stage impeller is
formed to be shorter than the length of the planar surface 8,
which is formed into an arc-shape, of the plural sheets of base
blades 5a being set in the lowest stage.

[0023]
The invention of claim 8 is a drying apparatus according

toclaim6, characterizedinthat thepositionof theplanar surface
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2 for transferring heat fromthe heating neans to a to-be-dried material 3
The heating neans has a jacket 6 fornmed around the drying tank 4 and a
boiier (not shown) that adjoins this jacket 6 and is for sending steam?7
into the jacket 6. The jacket 6 is provided with a steaminflow section 11
for guish nghtilkd $tefornled nintd Qe packehapeandf aisd eameaxpaustalsentees 12
for exhausting the steam 7 to the outside of the jacket 6. [0033J Further,
on a waf hefseq Helduas dfadaing heetras rat tlaks 4, ore tsibageoimpappeyi hg
to-be-dried material is installed consecutively and supplies the
t 0- be- BRI RRNFE 19619 SHY R iro the: gpitadieax dﬁrgrctilﬂﬁug vakk raspeskown)
onto the battomd4a in th ryi tank 4 means of ., a supplLying screw 14 .
Mor eover? tﬂ%sﬁdr?n o?gtﬂbgtfgg%‘?a’ﬁa?“frg%?eaggub‘éh?'%{l Hgl f.%g;nggglnto
t o-be-drj ed erial is install o tiyel livers_the .
Lo be. it G Tt s OF Y hetE FERSERY bh AR h Aok B rbaSek ihe
drying k a for reserving dried material (not shown) outside
t he drj?ﬁg %é%igi.sf§§§4] Next, on the bottom 4a of the drying tank 4, a
pluraliftyopi] base bl ades 5a are installed. A whole body of this plurality
of base bl ades 5a is shown here as a rotary rolling-up inpeller 5 which is
instal |l ed conspoutinwanytian @fmetlerin ? tkas depifgXxeshdpathe guesrdengl the
bottom 4a of the drying tank 4 and is nade rotatable around the rotation
shaft 5bobjatihi’s abavactzrizeol3b) tNextthe hesattientd Hhheidlansr diréered to

the plurality, of base blades 5a shown in detail in Figs. 2 to 8. The
pl ural i3§. ofhbgkel | feEBedainte aonpdscdhdPahrae Brrecatther phvsabisdes - 15

5a in this example.. T ase bl ades 5a are of an identical shape and the
oach beth hisaBksnss e dietad S6tias e Tamnt bt Seepr hRPOIOAZa S | 560
degr ees e e I hori.zont al pl .. Further, each _of the
et o050 533 JOST, WIENELL {raMA 9L AONA (RLANG o LN, cRERce!
whi ch fagidid s iheonoyenend of ahhe LQ7pgedr bgd FRLEh ak Egeme nﬁﬁ%bde to
the other side. Moreover, each of the plurality of base bl ades 5a has a

pl anar snriscesBapé, tbe chengetedlshapert bakei B1haeREBehalgvaer tihetaee end
18 and the other end 19 and extends in the formof an arc along the heating
surfacel@vestir shegaore, the outer rim 10a of the planar surface 8 of the

el ongat ed shape extending along the heating surface 2 is formed in the form
of an af@0Zhht is along the cylindrical shape of the heating surface 2 so
that clearance U for allow ng each of the base blades 5a to rotate is

f or med ﬁ%?QEEﬁOPhe outer rim 10a of the planar surface 8 of the el ongated

h t endi t f, 2 dt heat i n f 2.
2036] As showt e Riges P AR TAvRHE GFE riie 4L SelBRnRdr e aBF e ance
L2 frompbesgenbetngf olte Jtad %Aﬁ%?%éh:@@v&@:the outer rim10a in the

other end 19 is speCified to be small as conpared to the distance L1 from

the centey sintbebyothki eBtaxivsdhff aHeOMLIiftydE08aks bhadesesand 18 .
Therefore, the clearance Uis forned to becone wider gradually in the

opposi t eheitrette-air itaxd materdbat3 be mblrlexd uprand odntherbasd vol agee ssed
[0037] Further, the planar surface 8 is fornmed so as to extend slantingly
upwar d f#gainshdhere2hiing s utfaaa? toe f fecbdryd narely theflodgyr sowdeget he
opposite direction to its rotation direction R and during rotation of the
base bl &dRE B §IRPIPLPR-3haRe extending along the heating surface 2

of the base blades 5a, by each of the base blade 5a, even if the
to-be-driedmaterial 3is amaterial having strongviscosityetc.,
the material does not adhere to the base blade 5a and a heating
surface 2 easily. Further, even if the to-be-dried material 3
adheres to these members, it would not remain stagnant because
the to-be-dried material 3 is rolled up and elevated upward as

a whole across the whole area of the heating surface 2 by the
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-16 mmaterial is rolled up to the upper portion of the base bl ades for
each of the base blades 5a and concurrently is pressed against the heating
surface 2 by the action of noving the to-be-dried material fromthe one end
18 to the other end 19 of each of the base blades 5a and by the action of

t he. ceptluirfalgdly fof deasewkdddetse Saeat i ng surface 2 side. [0038] Further, a
specification that the base blade 5a has a |l ength of a circunference of 360
degr eed 082 6less when viewed from a horizontal plane means that an angle

defined by the one end 18 and the other_end 19 cenfered at a pojnt of
center of rot ituir Sy edﬁ.t)alS%rbc%bef)a%llég‘?%e‘g“%rpjﬂé%%ilﬁﬁtO?h]%aéﬁebéﬁﬁie% of

rotat; g orar oy Shdndtd A0S LIPS R 36F dRatpREeon 168%a i s
SUPPOV%@Q ié@&d%%?xpé%rg_glﬁ?@éﬁd%Q;-ir}@%@@i?l{?ﬁé%g{ea@iggr%gk%Bgtgggnmkes

provid slantingly acc Ing to a slo 0 anar surface

an angh@d euithe ket AMPloat @ ndC pohinthe sdintare saBk daas pAAWNLHALE §4 S
Further, the side edge 20a of this scraping plate 20 facing the rotation

di rect idoe Fhos daimedtéattn sheafs£thrdg® and paaealihe botlaeym platesic.
(0040] This scraping plate 20 extends fromthe rotation shaft 5b to the

out er Bian M=rwing heoptaranesureddaceE ardinae ; | shearnfoueer esrech af £ t tiee
scraping pate 20 is functionally a scraping plate 20 and the one end 18 of
t he pl &¢deidn Pademial gedih eRgadinkinoshe e dranfe U sdrtapiidd pEaepe20, a
protrusion 21 is forned consecutjvely in the rotation direction R It faces
B ext SREIRSH A LR (1AM Ha T SRR SEERIRIA 1 Hr £758 JeBIeRdd SR e
arc-shal%t -17 [ 0041] The protrusion 21 has a shape of approximtely a
right angled triangle, whose slant side 21a is fornmed to integrally join to
t he sigqmgﬁge 20a of the scraping plate 20 and is formed into a tapered
edge (Fig. 6). This protrusion 21 is protruded being bent fromthe scraping
plate 20 to beoyywed P VsifcParpd | €b-bo-dhechohberrplat 8 i%i@lfg_ bhe
drying tank 4. [0042] Incidentally, as another exanple of the heat’ing neans
conpri siheg Hditetgracket the addytineg hanker, ddrens asol bed copsaner ellekragieidng
means conprising the jacket 6, a heating nmedium housed in the jacket 6, and
an el edqxyr icaHeafertheipjusal sheetrs wife basckdilBiehn Pz esthebaudohintavifons.
That is, the heating neans is qQne for transferring heat fromthe electric
heat er ¥¢ (4 M T hgdsUrfaEd 32 Bntdiddh Ghfe shelsd i IR FR R ENTONBREEFe L as

further_,an e e ere_can he.cansidered ti.ng nmeans conprising
an el ec h% ggﬁggtaelﬁgngil:ndgf Elte g??)ﬁﬁagtrﬁgg&?‘%%ﬁl?%{ﬁﬁé{?‘n\%ﬂ?%%qer gﬁggé?ps heat
fromt t 416y t ti-ngwsurf.a 4 , .
operatP%h%%ggfﬁgﬁﬂggﬁﬁgﬁgpgaéggugﬁ% &FIFéhéﬂggg%ﬁ?%%%gl%%r§$¥Eb§g§%ﬁying a
suppl yigy® _‘@V\irl‘érolaéhdﬁctthevﬂﬂ!pa:ﬁé)rhéélﬂph?' Barfrachedrdga yaterial 13,
the to-be-dried material 3 is inputted into the drying tank fromthe

to- be-drd0a2BJmat eri al i nput tank. Then, the notor 17 is driven to nake the
base bl ades 5a of the rotating rolling-up blades 5a rotate continuously in
a direction offutidrexnaréeon (dir byt kddoRinthdimidachilsagei bdade 5a to

simul taneously, and the steam 7 is gujded_into the jacket 6 to heat the
heat i ng S fieetBe tooRgrdrigd material 3 and concurrently press it

against the heating surface 2, and by causing the to-be-dried
material 3 that is rolledup later topush the to-be-driedmaterial
3 that was rolled up before to effect continuous rising of the
to-be-driedmaterial 3, the to-be-driedmaterial 3canrise across
the whole area of the heating surface 2 and can be dried using
the whole area of the heating surface 2.
[0029]

Additionally, (5) by rotating the base blades 5a, the
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By rotation of the base blades 5a of the rotary rolling-up inpeller 5in a
R direction, for each base blade 5a, the to-be-dried material 3 is carried
on the planar surface 8 of the base blade 5a fromthe one end 18 and is
bei ng noved to the other end 19 ' side along the base blade 5a. Since each
base bltad®d Haldise dimadtheer i bripdtsedodlapeupl and ¢dbecheatnngd ysiisf pees2eadnd t he
pl anar surface 8 extends slantingly upward fromthe one end 18 to the other
end 19agatingti $hei heatamgasuirdacef 2t uvhengbyptaediexeetdrondimateyibd- dried
material 3, and as a result the to-be-dried material 3 is rolled up.in a
space A GRdl e (e TSR ﬁ%%%nilﬁm&bfdaéé‘ﬁé\ﬂtr diftg yheating| %Hrﬁécéna P¥essed

B [ oomsrasat heats’a%%éj{i?é’gﬁﬂ%ﬁﬁf‘ REnore Beba, pieSeRcasrhe o e s | ace
8 of eqclt pasgbl.ade, Sey LIALles: 4 gtatt%ﬂ%ldﬁ'lg%cﬁ?lgéhgl @% gpkblicng- up

action gi Ves ing sur a pressing ac PEentri f ugal

force Pdl%%éhﬁu 'M@&P&egréﬁaeﬁ %h‘én&eta*{%rﬁfaédf‘ﬂaéé”iafﬁ @hea@@rhh%fomer

rim 10a of the planar surface 8 is formed into an arc-shape extendi ng al ong
the heaf ithd rS Wiflace ahd W tlian¥asSury actads £6rp88 thathpetbopBsdried
effectively the action of rolling up the to-be-dried material 3 and the
actionnaftguieslkidg it against the heating surface 2 rather than sinply
giving an inmpulse to the to-be-dried material 3. Further, by each of the
plural [Hs¥tk of base blades 5a, the to-be-dried material 3 is rolled up
upward separately and concurrently is pressed against the heating surface 2
rather than b@%@%mwh%a%vwbyyn@@q@ ¢ oMt § HEBUSShPaBECOMe he

d hi | 3 h
StYong G N e S N ﬁglé'f‘ﬁqe%%@la and 1 he
oube- dri ek ambend 2l 8010t 0POPC 2, RIS B A 8801 a6l 02,0, the

-19 hea I ng sur ‘ace reover I'nce ‘eac base

bl ades 4 198 nefalge £ h&iHE B1@fhraddd oY g8 @ 9k &@@f@%&%martelﬁ%q and

i s i ndependent,” the clearance U between the outer rim 10a of the pl anar
surf aceyék oknighgeepthebasa, bl fde pasand lieheo heatudy redifsatt e hgaielsd | nked
with the whole of all the bl ades; therefore, even if the foreign materi al

i n the tthe betditiied oditEhé alotRmetrsldigaperp impelid eol tarases 1l amesndpes
therefronllnnedlately and the engagenent does not |ast. [0046]

Partlcuﬂ%939' in this case, the clearance Uis nade to becone mﬁder

dual | th te di t to.th tat d the b
Bl ades 54, 1t YEGrTEEt Ve PH b f%graﬁl&i?}iﬁ%gﬁ' SERETELE §f The BAT 1 rom
Be' ng dSeE ey el %crtﬂ?{x?%oé]fa{@% @ﬁé@n&)?tgnggkfngSl&?f?r%ft kg the
ase blades to performa shoot opera i 6N Cont I AUOUS avordiTg | ncrease

in rotatdoned of @SS 8RCGEH @ ::Io%.cﬁafﬁfa%ﬁ@@&@@oﬁ%%@la@/féegseé‘mt of
the foreign material. [0047] Further, since the to-be-dried material 3

lyi ng gldte dwidforhendthendr yang sankhd mare firos ol dredl oI taed selreytresl by
each of the plural sheets of base bl ades 5a, the anmpbunt of the to-be-dried
mat er i gplBte BAt, aifsesction afgec@spingpgr elettootihe-doi et retoemt a bfl ytilmey
to-be-dried material 3 lying on the bottomin the drying tank 4 and the

t o- be- % EBeRRekomiinsthe dgading tarbfgar thi baseh %\/glath REPHF@aS thg

surface 2 early. The to-be-dried material 3 on the bottomin the drying
tank 4 % %%%Bp%ﬁebﬁmPHBtseﬁaﬁpﬁgtﬂ?%%aQﬁ&F@ém%59éﬂa6n§orﬁﬁéﬁﬁ%ﬂﬁﬂ°n
surface_.8. rot usupn 21 is provided on the outernost end of the
scramrﬁf?ﬂ%ﬁ ?np virded S % to-be-dried material 3 lying on the

perlphe ntféftggsggabgqb%a%éx%&guﬁggﬁgngg]a center direction and

concurr
Fig. 1 is a side view with a partial longitudinal

cross—-section of the drying apparatus according to the first
embodiment of this invention.
Fig. 2 is a plan view of the rotary rolling-up impeller

according to the first embodiment of this invention.
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scooped by the scraping plate 20. Therefore, the anmpbunt of the to-be-dried
mat eri al 3 scooped by the scraping plate 20 can be increased further, and
the to-be-dried material 3 can be brought into contact with the heating
surface 2 earlier. In addition, since the to-be-dried material 3 lying on
t he peri phery mifg 1 e iotad ebden wiler drfyitige treotkady i sophihered Smpeédeirvel y
in the center direction by the protrusion 21, an occasion in which the
forei greomteding get shenddged iamhddimeérbr aficshishdinmestitdre. outer rim 10a
of the base bl ade 5a and the heating surface 2 is decreased in nunber.
Thus, the protFi&i dhis1anasagotbes EtilvhPagobiddeura@rding 89 Sfieng t he
each base bl ade 5a.to _roll the to-be-dried material 3 and concurrently
press itt&Yai %@Poaﬁ@eﬁéaﬁfngﬂaﬁf%‘ée%thﬂﬁ'by causi ng the to-be-dried
material 3 that. s 1] ed l.ater..t.0 i - he-drje teni_al t hat
was rolled upa%lé briq'uslp\%/a?:ge?cs) %%Fé:ﬁorg%%&lnét}guésaq?éﬁgia;igdnﬁlt & tAoj%bg-%dri ed
nateriaﬂ_ai% yhe to-be-dried material 3 can rise across the whole area of
the heating surface 2 and can be dried with the use of the whole area of
the heating swi?.ces 3:s lancad@isHsbt idhd DIV dW@ tikdh e lishPa-idid gdpreftreri al
3 and concurrently pressing it against the heating surface 2 though

rotati cni@f 4he base bl ades 5a, the to-be-dried material 3 can be pressed
nore firmy against the heating surface 2 by increasing the rotational
speed of the bRk®. bl ades Baw Blhomiing] at merkdngecondationtef itdle 8rydngol | ed
up along the heating surface further and spreads across the whol e area of
t he heaAPPRratnpagecCordinghEos bR Hratt ﬁ‘iﬂgofiF-F‘t?]ntaﬁé théshéavepsieasi|y
transferred to_fhe fo;be-dried material 3. 00491J The O-a%e-dricﬁtd t{Eterial
3 pressed to thedhelt Fig2Buffadd PFha W TP PULBYICBnPALARTY SH (9 t1HES

heatin age. . QReEe. ¢ i §O e F
noat 9 SUbLa8R: Lotha HUR295un 2] n sl A0 DA, AR CYAROUAIAST, ST 3G |
side ( H gstBembodliMt Id¥ tdeid Orbealiti 8 B &R, 3 contacting the

heati ng surface 2, noisture evaporation takes place to sone degree at that

side by the hepig{romsd he kealdmeswilaceidw b the betdriyedonategi-alp 3
whose noi sture content becones | ow by noisture evaporation at the tine of
cont actimgedieh thestddnitingur freeckt2-abages od tthe ergpor@tippasatfiace F so
as to exchange its position with that of the of the to-be-dried material 3
whose ndFSPHfeNGofCetS S ¢RPPALMERLheLdHed Mt edR Bl oB- t hat noved to

t he evaporatiop, surface F, _the npi stu evaporatjo rocee ﬁ'f rther by
bei ng exposed #]bgaii iT? £hB-8Patk®A © S%Feﬁ?@d[' 2 quolreg r"rﬁge'tsité"lges

cat.i f f : I Is d
Toves L8obEyYARONALLAD SHELSAE S LERRING NP0 Lo N0

because the topbg; dlﬂeﬂs LH%{ e(—:rﬂladrg})’elcii Nlanh Syi &k O e L ANES thii

to-be-dried material 3 that was rolled up before intermttently by the

rol I i ngcopsdaneteysdbeneashbabasxr bhade simgelhatary rdlein@-beithpedd er
material 3 noves fromthe heating surface 2 to the evaporation surface F,
and conasacoedihyg ito rdld exkapndl emgotihmeh&at i ng surface 2 to achi eve
rising. [0051] Next, a flow of the to-be-dried material 3 in the vicinity
of the each baB&dhl héel HSampad ardased rondnvacsi @€ Whelbare ddsdepddativhen

t he base bl ad%s 5a rotaée, the to-be-dried material 3 is rolled up_by each
of the BEBETHIFEFESSONARAtegRBERAFAP 1aIDECEHATY 205+ 1RAT FB AR % he

Lo Do LRI 1 B S oblSdeMBoathelll s oDt e attention s
sheet s @60§§§e bl ades -22
[Preferred Embodiments]
Next, referring to attached drawings, embodiments of this
invention will be explained in detail. Figs. 1 to 10 show drying
apparatus 1 according to a first embodiment. 1In the figures,

the numeral 4 represents a cylindrical-shape drying tank, whose
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_ 5a anong the plural sheets of base bl ades 5a. [0052] That is, when the
to-be-driednmaterial 3 lying on the topside of the base blade that is

| ocat ed upstreamto the rotation direction R anong the two sheets of base
bl ades 5a runs out slantingly upward _ fromthis upstreamside base bl ade
5a,_ it inereds wal Hooflownept indetaadesbipiet camipgtitses @ hdatiothesuhiade t he
to-be-dried material 3 lying on the topside of the base bl ade 5a_ | ocated
downst redfri §rapsdfieng ndifesdt faoamthggheatiphar BefREnt P LURzd ¥ &% si de
base bl ade 5a.. That is, .there occurs %4$NtLon where_t he two

o be- BARE ikt o a1 "F S eeatit oy ehdsthser Botoaptr FoH h%gé}/\:)he |
ows becane, & Lur bulent of hawn LOOR3L Lackhi schUEbLLen ncepi pg. 51 g L] ow 0

the to- materi 3 IS ipetuocus an i e C speed

to-the feald ngs s }Eag@naiﬁggl@,%w 35tigfto RUd fb%blf@@ éhe mwa cBbt 6

revolution and the rotatio speed of the base ades 5a of e rotary

rol I'i ng-gipriceid EkviThakes t 8amenselow asdd€Dtency fofr thedinghbehenst&gdi on
i ncreases. Moreover, by increasing the nunber of sheets of the base bl ades

5a, the hntkethefjackatrereerl hochd amreschiacs eaerst iand 1Rhéoe atloah s sprgd of
the to-be-dried material 3 to the heating surface 2 becones hi gher. [0054]
That i $hebys feami Agtohéheuchdsaste fabHvihegj anketnéthe to-be-dried materi al
3, contact having certain contact speed caused by the turbulent flowis

exerted @B3he heating surface 2 as well as contact having certain contact

e 3 s B crSpony RBLEneE PBerBofthan panims the P v iR ta8k
material 3 is ed°t ot e 8t S il n

al < .' . g
SYRCr 9IRS FUBECkRY LN IO AP N1 08 RERL L8108 on AN o 1O
t o- be- drd.ed. bRt £GL AL 3nbhatyddisiess alnded b bgat LAInSkEhaGa & aikhpegones

dry can be guided into a tube for delivering to-be-dried material 15 by
drivingg-sietdyeetingaserewllénpnd tahkanaber sBdwhy antankhkobotessr yang

dried material outside the drying tank 4. [0056] In a work where the

t 0- be- din ¢themdrginag t8nks4 dyppereed of a supplying screw 14. Moreover,
on the wall of the upper part 4b, a tube for delivering to-be-dried
material is installed consecutively and delivers the to-be-dried
material 3 that was dried and concurrently elevated in the drying
tank 4 to a tank for reserving dried material (not shown) outside
the drying tank 4.
[0034]

Next, on the bottom 4a of the drying tank 4, a plurality
of base blades 5a are installed. A whole body of this plurality
of base blades 5a is shown here as a rotary rolling-up impeller
5, which is installed consecutively to a motor 17 that was fixed
to the outside of the bottom 4a of the drying tank 4 and is made
rotatable around the rotation shaft 5b by this motor 17.
[0035]

Next, the attention will be directed to the plurality of
base blades 5a shown in detail in Figs. 2 to 8. The plurality

of base blades 5a are composed of three sheets of base blades
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into the drying tank 4 and is dried in the drying tank 4 to obtain the
dried material, supply of the to-be-dried material 4 may be paused so that
the dried naterial is obtained intermttently, or the to-be-dried materi al
3 may be supplied continuously and the dried nmaterial is collected

cont i nGaushytlsics telxampliee. driTed basteeblabeissS alrrd wddavondéntboslysh&poet her,
t he base bl ades 5a constituting the rotary rolling-up inpeller 5 are not

li nit e@bo thigr Sadhdase RLIRS PA {hesEABAILRENEL Have v ket of ar four
sheets of base bl ades be used to constjtute, the inpeller 5, [005

Mot St SRR D0 ARATaRS BEda S ERPOT LI Ve e g Pt z&REa 1o

I n this.enbodi nt, a rotary rollingrup. inmpeller 5 that is conposed of

t hree %@&es' o?’m <':1°shee Wi g(?%‘sk%/ ogsu}\n‘gtfﬁl?ﬁaeigﬁ%oo rpean%e, bﬁ.sa dpersogﬁaggagi ?lnghe

| ower r f i i t t i up
ol 1 S 18 TP EER Rl £ Mo TR bHRRR BOCRLE ot SR AR EE E
are pr 4 def idbihe-gpped Ratbrihar efom MHd Ngi @e Mbt thst 3¢ GONSitddIct | on.
A construction of the heating surface 2, the drying tank 4, the jacket 6,
etc . iMbremsdr uciash i0f thiee sl dteliof sheods¢ hledbedbaehas anglsnaenly
the heating surface 2, the drying tank 4, and the -24 jacket 6 are shown
with detwdsste 18 o€ thet dgdohiggtiee. shapes8iha@helibaferibeddestséanotheheneot ary
rolling-up inpellers 50 provided in the upper part of the rotation axis 5b
to consmcucid tams iRyt el eos18r angoAKitGIMOSd 1as the Frgem ab @0 apC That

- is, each base bl ade 50a has a |length of a circunference of 360 degrees or
| ess weiPRA heasnng sgdécs @spegilir\ifglef}“%‘?d {he PTG Fid gﬂécgffi ed to

el LS FOGRGT BAERAAe BEScthoRdatBNc B eE: Ehthny B RBEERY 607

both ofy whi Gy fapiddiate fthe o e Ela‘?:rrf B'fbghdé-?@dtﬁ'ggeihaélgnfgrOm
one side to the other side, an al so has a pl anar surrtace that 1s~forned
bet weenrHhesa i@ES ddl shQe0bin Bhe e £ £n@h 00d €05 sal eRALt e HLahERY

surface 2. X% outer rime60a of this planar surface 58 is also fornmed in the
f orm ofU afoaral sewimgteatkraointkeUbhge bllaawisndd e hastea bé ailesfSbmetio
rotate between itself and the heating surface 2. For this base bl ade 50a,

t he di frefimeen ¢he onteteanted Osf of Hehe pllamagnsyhdpcesy afotheec borgatedm 60a
of the one end 68 i.s set equal to the distance fromthe center of the

rot at i cTaBG §X56Ed NGl Y Rk eR BRI SHLHRE 0f REC B heS TRy FRAE2FRxed
clearaqﬁe Uis formed between itself and the heating surface 2. The one end
68 of t'he base bl ade 50a integrally joins to a horizontal armplate 70 that
extends[qﬁ§¥jﬂ ly fromthe rotation shaft 5b, and the one end 68 is

supporte y the horizontal armplate 70. [0060] The planar surface 58 is

formed to extend Slawt i 19l yigpwapdantr am kg soneeth&£Se t Pst Becht BRAteNd
69, in the opposite direction to the rotation direction R as well, the base

bl ades the dimisdncetkzl £25n thesoehhat dhethe-betdtied amtier bdl t3d itherol | ed
up upward by each of the base blades 50a, and concurrently is pressed
agai nstouter rim 10a in the other end 19 is specified to be small as
compared to the distance L1 from the center of the rotation axis
5btothe outerrimlOaintheoneend18. Therefore, the clearance
U is formed to become wider gradually in the opposite direction
to the rotation direction R of the base blades 5a.
[0037]
Further, the planar surface 8 is formed so as to extend
slantingly upward from the one end 18 thereof to the other end

19 facing toward the opposite direction to its rotation direction

R, and during rotation of the base blades 5a, the to-be-dried
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heating surface 2 by the action of noving the to-be-dried material fromthe
one end 68 to the other end 69 side of each base bl ade 50 and by the action
of the centrifugal force toward the heating surface 2 side, also by the
rotati on of each base bl ade 50a. [0061] The base bl ades 50a constituting

t he romabenial ihy-wpllepelp ekosbhef uppe rupeatistragef thedrgsa biéadad
stage, are arranged in such a manner that positions thereof are shifted in

the rotf@% 8ACH ¢ Edbicone R RS2 9peRR TP 1$RhsY df° PRESHESSL2BPABES 5a
tituyti t.h t lling- i L1 f t.he | - st th
base. biSibe Rt Rb R e 2t Fg DRetPot APY e8! Oingod Hemid] Grothorrend
fur ther, upner . pt e B 398 oA ALY eneu ot FRRNeT
ereof are shifted in t

that positions t e rotation direction Wt h respect
to-the yposd Hionke Phat BRqbeya il adas aDa cenat bent kGuGAG EekakytbRbligng- up
inpeller 5 of the second stage, both keeping a certain angular relationship
That titfe Hd@tShgustuFeces2detiddagyi ned i n such a way that the to-be-dried
material 3 that is rolled up and rises slantingly upward by the base bl ades
5a or t[E3Mse bl ades 50a of the | ower stage is scooped by the one end 68
of the base bl ades 50a of the upper stage conveniently w thout being
pressed by an Enrihrer de sife il pateon|tdvstha hefsq heapdevea hasayéensithce t he
| ength of the base blade 50a in the rotation direction Ris set shorter
than t IR |2rgtRCBIRLRRENESS O ThIPSPe dROTRCS hel' | bRESt WEeRgyieradtLXemi & which
t he bl gdes, are_arr ed bein hifted with a . certain, angul ar _rel atignship
ront | o6 AL SOLE8S BREhEHERaF  ANoBRERe SETHRASePY b8 PRs SRd 18
possi bl [ - 4y t LRg.ap j econ iment ,
t he to-%ﬂxec-1 d@?%@tn%%re?el%ﬁi 1(r)bn %ﬁ%%%‘?o%?o?aéﬁ%ﬂgrﬁ négg'lltlg% gei gofe'lg?gtglnr ol I ed
up by the JQi&l Yed Fdd g dIMRAY s D, Hut hd OMRSlendt 3G o RN 833Rd
agai nst the heating surface 2, and rises: and subsequently is rolled up by
the rotwlyde oihtegraplyngelingr £ oftidesseaphgspageeanrd fidde tdi tHest age
sequentially and concurrently is pressed agai nst the heating surface 2.
Si nce thetsetondshafttdthrd Thatarys r dlie mpaiprndseldtdran déh ofublee verste t he
rising power and the centrifugal force for the to-be-dried material 3, the
hei ght féﬁa@%e5ar§‘ﬁn§up§ﬁ[€tz$dcgw g o seaPirgaPlpge giGhce the area of the

heat i ng @gg%gce 2 becones | arger, processing capability of drying can be
augnent% X 063] Note that, in the second enbodi nent, above the rotary

rolling-up inp@l e I h par.t |,Ng= i l ers
50 are provide %§£?§%é£?gg§l%§%§FPe?§,H£§J¥§%x;#?%ﬁﬁéﬁ¢%k gﬁgggdgﬁ'se

ot her rgdar¥168kldPEnePpl JREL! AISrHO & EndBha REs rPARYILAES tHP Blot&onPr
three- or nore-stage inpellers may be adopted. [0064] [ Advant ages of the

| nvent iphdtésidestrited duyides asdnk ni @e shanvegdm@ig.hbs | Fuentthed) itheone
that enables the to-be-dried material to be rolled up by each of the

pl ur al i sdef edgee 20kadds thirnd sormpingnplateo2be fpcdssedagarasatihe
heating surface, to be noved fromthe heating surface to the_evaporation
surf acedinpgtionpR &fefarvadupitpPdaalaRgredecAgat rRg S8Fr&cEhcakhd titedt eby
noi sture _content of the to-be-dried material becones lower as it rises
upwar d %%ﬂt?hgcdried materi al can be obtained in the upper part of the
drying ﬁ@@%o Particularly, since each of the base blades rolls up the

t o- be-dri Haterial -27

This scraping plate 20 extends from the rotation shaft
5b to the outer rim 10a of the planar surface 8. That is, an
outer end of the scraping pate 20 is functionally a scraping plate
20 and the one end 18 of the planar surface 8. From the outermost
end of this scraping plate 20, a protrusion 21 is formed
consecutively in the rotation direction R. It faces an extension

direction of the planar surface 8 that is formed into an arc-shape.
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and presses it against the heating surface to effect drying, even the
to-be-dried material having strong viscosity does not adhere to the bl ades
and the heating surface easily, even if the to-be-dried naterial adheres to
t hese nenbers, the to-be-dried material is elevated as a whol e across the
whol e di0®t1ldf the heating _ surface, the to-be-dried naterial would not
remai n stagnant. Furthernpre, since the_planar_ surface of each base bl ade

that gives théoRFRdrYetCRater PAF BnéPERS & FPRAFIRYEEHYaRdTERE tact i on
f i it inst the heati f by th tri | f i f

Lhe' ol GREALSH GHEHRIDE onbliPRE Réating Wi 1A Hhd Sends s aReErans upvar d

f t - tQ. f f i vel

{rom i G0 0! ochbeabhes ool Hlallrn U aee RETLALTS S6GRl Vel ¥

pressi riqlﬂébea-flé&fdiﬁb%ed f@d&@aw{%bgg f aoﬁuiétﬁ%tw@ﬂ?ﬁ' oRl ¥ sOb¥bRgudRd Mpact

to the to- ed matertal . Further, each of the plurality of base
bl ades dwismphene Eesgt bhef szreiginyfsrenee20f t36Bedegraeskniat€E¢ when

vi éwed froma plane and is i ndependent, and hence the cl earance between the
out er mpawalfléehetpl dhar bstiutioac @ lafte héc eaf hthasdriyliade taak the heati ng
surface does not continue to the whole of all the bl ades: therefore the
forei gnlGRd4rial would not get engaged in the clearance . Particularly, if

the clearance is set to_ becone w der graduallf in_the opposite direction to
the rotation ditekd¢Bh2blYt h@Shase Bk xanRle sobf £REt Neé A9 TRADS

O
bol omigh 1y R0, Lapkrsnoleceloyal ed by {Ronglutal LYt adge the

conpar et t8el{8ckOtd, FABWH 2k ciha d ReheedbOth FRER 4 Abuh¥i #itk 9B ARG

bottomin the drying tank, and it is easy to bring the to-be-dried nateri al
into coptiactpiésdbribedheatiand osiy f adeatanik Coftse et L §gt e adlsyiirg one
efficiency is inproved easily. [0067] The structure of providing the

prot rusfan fransferhénpgohean flrame tdie tdleclt yiagheah&rappr chiemheelbinan
parall el thereto fromthe outernost end of the scraping plate, to which the
one enFWfdee PatBrelgle the dpaliygjBeAium.n VRsepgeari o diveleesdn is

ffective t the to-be-dried material |yi the bottomin th
i y1 ng VS AR Gs TG SATBRAR® DP1 BB SF GO A 108 THATHH FARPEHAE T ses

to be ia{}?rofégﬁ:éig%@%ft’exa% i@l%esé*t‘ea{:gggﬁi (Ehiee;ahfgiél?:%rgllﬁogat%gi h an

peri phery tomin’'t ryi ng i s ga e tirection of

the centindfe¥hi KBatherbAl 85081 8BREE cCRbEker kb €AB ALERIGYLRLIFYEE tO
prevent the engagenent.

2.

[0043]

Next, an operation of the drying apparatus 1 will be
described. First, by driving a supplying screw 14 inside the
tube for supplying to-be-dried material 13, the to-be-dried
material 3 is inputted into the drying tank 4 from the to-be~dried
material input tank. Then, the motor 17 is driven to make the
base blades 5a of the rotating rolling-up blades 5a rotate
continuously in a direction of the rotation direction R. The
boiler is driven simultaneously, and the steam 7 is guided into

the jacket 6 to heat the heating surface 2.
[0044]
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[ 0066] Further, by allowng the plurality of base blades to roll up the
to-be-dried material, concurrently press it against the heating surface,
and by causing the to-be-dried material that is rolled up later to push
upward the to-be-dried material that was rolled up before to effect

conti nuous ri sBngadfattien tof- bee drd seibAaders ap of hbhetwobrryriedl mgevpal can
rise across_the whole area of heating surface and can be dried with the use

of thellR6He&rpalnst Riie afdat g foir Fack Pass phatdeife Wi Readbtethe )
h i f. b tilized effectively. [0069] I ddition,. si t
el g pacescal be B seOtel ol ol Lp oy lon e, e
heat i i - - At | i | ades,
the todBotarlo Bntnd (qift ¥ ang DY BEIAG ReaCd) I dohet 8010100

surfacg; B¢ ACHRATHY ddi¥e 191 846088l SPEREOk AR HaRke il A88S54 By st BeS, a

| arger amount of the to-be-dried material rises along the heating surface

and sprgadslsegesed Baagwla daleand Hdwer heqtdngrssef acendnthbepf enarof a
thin film the heat is easy to be transferred to the to-be-dried materi al,

and t heudifpicreg Sebkiteneisc s lian i ivpy by etbwd 88 79f okut heone bgndr L&ngongha
plurality of base blades so as to formmlti-stage inpellers, various
ef f ect otivem poded Sabéte tdds Banset Bgy addrivsafattattoiieg upka whotreeregi ons

of the multi stages more excellently and the processing capability of
dryi ngoéaﬁhﬁetpﬁgﬁégsré&d regeriglpnit 3nd dRidE® %yt [fdaith e adai§rng

t us, i sing: a drying.tank 4 havi .cylindrical.interior int
whi ch BEEIIENA &F A EHTAI B 18 FniRfEa? RS AP Gt Rfatong ¢ |
di . . 4 ; " . L beat |
sur f acdng: catebritef £ 1 S0 LTE2LB ol BT iR R, L0r BLAEEEE chape

of the s@raRe Ay 4 ROdcEhaRSFRLS 1NeRirdd opn fé‘@e hpabkng 7means 4\, t he
to-be-dried material 3; a plurali'ty of base blades 53 that are set

rot at aljlopalsy being linked to a rotation shaft 5b, being set along the
direction of gravity in said drying tank 4, and each of which is specified
to have a | engelkcafika gy riduind excaricen ofn 3G elelpteesl prsimss whenplapaed from
a horizontal plane, respectively, wherein

surface 8 of each baseblade 5a that gives the to-be-driedmaterial

3 a rolling-up action and gives the heating surface 2 a pressing

action by the centrifugal force P has the elongated shape along

the heating surface 2, and the outer rim 10a of the planar surface

8 is formed into an arc~shape extending along the heating surface

2, theplanar surface 8 is one that performs effectively the action

of rollingup the to-be~driedmaterial 3 and the action of pressing

it against the heating surface 2 rather than simply giving an

impulse to the to-be-dried material 3. Further, by each of the

plural sheets of base blades 5a, the to-be-dried material 3 is

rolled up upward separately and concurrently is pressed against

the heating surface 2 rather than being elevated and moved by

a single continuous blade in the drying apparatus. Because of

this, even the to-be-dried material 3 having strong viscosity

3etc. doesnot adhere tothe heatingsurface 2, and the to-be-dried

material is not made to pile up at a specific location on the
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said each base blade 5a has a planar surface 8 fornmed into an el ongat ed
shape extending along said heating surface 2, the outer rim 10a of the
pl anar surface 8 of the el ongated shape extending al ong said heating

f 2.is f d i - shape, ext endi | lindrical sh
of -sa| PRI "SR -2 OLPRAE e| SHGNER Y PrTar RO HaCf ASES bl ade

[ A f I f
an of okgasr cagB Rl #oTrbRE B & clrBebulined e R L RSl g °

shape” ex surface and Sai d

surface,2,; and 53 d; pl ﬁ@&ﬁpéﬂ&%ﬁ%e, 8 nies ARG 4P @%@éx@eﬁﬁ aphingf¥eypward

fromthe one side 18 to the other side 19 facing toward the opposite

di rect i t0d tef rehi@t pvandicr ealkrirareR8 T thhe ikt Aadé bl ffle €8&NaRESE

bl ade 5a, the to-be-dried material 3 is rolled up upward by each base bl ade
5a” and tlsee iestsing agat iatet Be ilseabitnd iswkefdacd th tithdevidol edobyalbhethet i on
of nmoving the to-be-dried material 3 fromone end 18 side to the other end
-31 Madek thevedane savanplabhe andigremgtefriedchn fhset otbeledsacednd by
the action of pressing it against the heating surface 2 exerted b

cent ri MASRLIdF .99 13T IR R ARAFH R, ake RITHPSE ot]é‘Pﬁ?%rFQI,n

wherein sai d. c] earanc is set to becope w de radual ly in the opposite
directi%WW?é#%gfgyrBPatggﬁ(ﬁWQQﬁqWﬁP${é$%fa?ﬂ£3?a %drying appar at us
accordi &@]clain11, wherein said base blade 5a has such a structure that
said one end 18 thereof integrally joins to a scraping plate 20 that

extends radi algy.{{oMm $21 ,r%gftg%_ shafd it@xf%eérﬁ@ér S{ @Nnadet BBt

faces a bottomplate 4c of sai rying tan approximately in parallel
t her et @d Soi QMR girla@naAan wuhet HeSdp b ©é divscistéRRidghRl abeafohn said

rotation direction R [Caim4] A drying apparatus according to claim 2,
wher ei ke dt baseRbbAdeh&abhas slietiea Shjuttuie ¢hfecsavd dnepehdtlBf
thereof integrally Loins to a scraping plate 20 that extends radial!y from
sai d r @zeventsndf thebfaa@ign material from being engaged therein;

therefore the clearance U makes it possible for the base blades

to perform a smooth operation continuously, avoiding increase

in rotational resistance of the base blades 5a caused by the

engagement of the foreign material.

[0047]

Further, since the to-be-dried material 3 lying on the
bottom in the drying tank 4 can be rolled up and elevated by each
of theplural sheetsofbaseblades 5a, the amount of the to-be-dried
ﬁaterial 3 that rises is large as compared to the total amount
of the to-be-dried material 3 lying on the bottom in the drying
tank 4 and the to-be-driedmaterial 3iseasilybrought intocontact
with the heating surface 2 early. The to-be-dried material 3
on the bottom in the drying tank 4 is scooped by the scraping
plate and is moved onto the planar surface 8. If the protrusion
21 is provided on the outermost end of the scraping plate 20 is

provided, the to-be-dried material 3 lying on the periphery of

the bottom can be gathered in a center direction and concurrently
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a protrusion 21 that faces a bottomplate 4c of said drying tank 4
approximately in parallel thereto is provided froman outernost end of this
scraping plate 20 in said rotation direction R [Claimb5] A drying
apparatus, conprising: a drying tank 4 having a cylindrical interior into
whi-ch & cdoodesd dry eéthematerpang3pilatienpdt.t elhark&athieng tireaamotihét of stide sposed
around said drying tank 4 and transfers the heat to said heating surface 2;
a heat itrm'bﬁﬂcf%bégzw‘h%@l@% arssoeredvly| the scegpindripéareshfipeanfbehe
drying .tank 4 and transfers heat fromthe, h peans to fhe to-be-dried

, ti
Tt er | dinCEeassa furthan aAnd, the BasRe HAEAES BATTRATLal 6 A0cPS RAGHEBFy by
beij l.i t i ft, 5b bej t | . th i i . of
or ol P St 4Rt A Wb ey WD S8t ALOOLAC SIS,
| engt h af i : i
hor o o Slnde THEWEHENEE 08 mbBeLRATOS% Plng oo MIELELBHREL T8 fhe ¢

for med yoHtomh net RE gt ath S RARR £%seHIt REraHoNd- a4 81 heali Y +aurddcee 2. an
outer rim 10a of the planar surface” 8 of the el ongated Shape extendi ng

al ong tdiirse dicipdh gy shef peet2uiss ohop Ipdah @ Adn S én ShapBiahotpearsyéigdri cal
shape of said heating surface 2 so that clearance U for allow ng each base
bl ade Tmterial aets seigaged betvkeenclideranterUrbhetddanofthéheupéanaim

surface 8 of the elongated shape along said heati n%ésurfa_ce 2, and said
pl anar 1@ fofc&hg Paskeobdadet daerndnths| hpafhgDysuphard 2rbmdsrrenseds

thereof, to the other end 19 facing tqoward the opposite direction to its
rotating® YEREF on, TRGF d EP%aPéﬁEgulﬁllS’é’c%?‘e&% Ut RdBGFLENSh t he

opposi t[90048]

Further, by allowing the each base blade 5a to roll up
the to-be-dried material 3 and concurrently press it against the
heating surface 2 and by causing the to-be-dried material 3 that
is rolled up later to push the to-be-dried material 3 that was
rolled up before upward to effect continuous rising of the
to-be-driedmaterial 3, the to-be-driedmaterial 3 canrise across
the whole area of the heating surface 2 and can be dried with
the use of the whole area of the heating surface 2. In addition,
by rollingup the to-be-driedmaterial 3 and concurrently pressing
it against the heating surface 2 though rotation of the base blades
5a, the to-be-dried material 3 can be pressed more firmly against
the heating surface 2 by increasing the rotational speed of the
base blades 5a. By this, the to-be~dried material 3 is rolled
up along the heating surface further and spreads across the whole
area of the heating surface 2 in the form of a thin film, and
the heat is easily transferred to the to-be-dried material 3.
[0049]

The to-be-dried material 3 pressed to the heating surface

2 has a surface contacting with the heating surface 2 at the one
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direction to said rotation direction R in said each base bl ade 5a, said
one end 18 integrally joins to a scraping plate 20 that extends radially
fromsaid rotation shaft 5b, a protrusion 21 that faces the bottom plate 4c
of said dryi ng' tank 4 approxinmately in parallel thereto s provided from an
out-er midHeeABAdias Mk eYARYi A Pt S Eare § sandacdiard o tdi pé&t 1Bt and
during rotatjqn aof, each base bl ad a, e ta-be-drjed_mater; al is rolled
up upmépﬁcﬁféﬁdtfagge %’en%éfaiﬁﬁgiast %P‘Es%@bejé&di ?Fﬁﬂe kat iTFSurface
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because of it weight. On the other hand, the to-be-driedmaterial
3 lying on the topside of the base blade 5a located downstream
is about to run out slantingly upward from this downstream-side
base blade 5a. That is, there occurs a portion where the two
flows of the to-be-dried material 3 superpose, and in the
superposed portion the two flows become a turbulent flow.
[0053]

In this turbulent region, the flow of the to-be-dried
material 3 is impetuous and at the same time contact speed to
the heating surface 2 becomes faster. Further, as the number
of revolution and the rotational speed of the base blades 5a of
the rotary rolling-up impeller 5 are increased, a frequency of
the turbulent region increases. Moreover, by increasing the
number of sheets of the base blades 5a, the number of occurrence
locations increases and the contact speed of the to-be-dried
material 3 to the heating surface 2 becomes higher.

[0054]

That is, by forming the turbulent flow region, in the
to-be-dried material 3, contact having certain contact speed
caused by the turbulent flow is exerted on the heating surface
2 as well as contact having certain contact speed caused by the
revolution when being rolled up, the to-be-dried material 3 is

contacted to the heating surface 2 easily due to a synergistic

effect by both contacts and the heat is easily transferred to
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transferred to a tank for reserving dried material outside the
drying tank 4.
[0056]

In a work where the to-be-dried material 3 is supplied
into the drying tank 4 and is dried in the drying tank 4 to obtain
the dried material, supply of the to-be-dried material 4 may be
paused so that the dried material is obtained intermittently,
or the to-be-dried material 3 may be supplied continuously and
the dried material is collected continuously so that the dried
material is obtained continuously. Further, the base blades 5a
constituting the rotary rolling-up impeller 5 are not limited
to three sheets as was in the embodiment, but two sheets of or
four sheets of base blades may be used to constitute the impeller
5.

[0057]

Next, a second embodiment will be described referring to
Figs. 9 to 12. 1In this embodiment, a rotary rolling-up impeller
5 that is composed of three sheets of base blades, as with the
embodiment, is provided in the lower part of the rotation axis
5b, and two stages of rotary rolling-~up impellers 50 each of which
is composed of three sheets of base blades 50a are provided in
the upper part thereof, making a multi-stage construction. A
construction of the heating surface 2, the drying tank 4, the
jacket 6, etc. isconstructedintheasthatof the first embodiment,

and so only the heating surface 2, the drying tank 4, and the
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- is, each base blade 50a has a length of a circumference of 360
degrees or less when viewed from a plane, respectively, and the
length is specified to a length shorter than that of the three
base blades 5a of the lower-stage impeller.

[0059]

Each base blade 50a has one end 68 and the other end 69
both of which facilitate the movement of the to-be-dried material
3 from one side to the other side, and also has a planar surface
58 that is formed between these ends in the form of an arc and
extends along the heating surface 2. An outer rim 60a of this
planar surface 58 is also formed in the form of an arc so that
clearance U for allowing the base blades 50a to rotate between
itself and the heating surface 2. For this base blade 50a, the
distance form the center of the rotation shaft 5b to the outer
rim 60a of the one end 68 is set equal to the distance from the
center of the rotation axis 5b to the outer rim 60a in the other
end 69, so that fixed clearance U is formed between itself and
the heating surface 2. The one end 68 of the base blade 50a
integrally joins toahorizontal armplate 70 that extends radially
from the rotation shaft 5b, and the one end 68 is supported by
the horizontal arm plate 70.

[0060]

Theplanar surface 58is formed toextendslantinglyupward,

from the one end 68 to the other end 69, in the opposite direction

tothe rotationdirectionRaswell, thebaseblades areconstructed
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10Y9<_10%&'()?%é#gggéyéfééégylééléggggituting the rotary rolling-up
impeller 50 of the upper stage, namely a second stage, are arranged
in such amanner that positions thereof are shifted in the rotation
direction R with respect to positions of the base blades 5a
constituting the rotary rolling-up impeller 5 of the lower-stage,
and the base blades 50a constituting the rotary rolling-up
impeller 50 of the further upper stage, namely a third stage,
are arranged in such a manner that positions thereof are shifted
in the rotation direction R with respect to the positions of the
base blades 50a constituting the rotary rolling-up impeller 5
of the second stage, both keeping a certain angular relationship.
That is, the structure is determined in such a way that the
to-be-dried material 3 that is rolled up and rises slantingly
upward by the base blades 5a or the base blades 50a of the lower
stage is scooped by the one end 68 of the base blades 50a of the
upper stage conveniently without being pressed by an underside
of the base blades 5a of the lower stage. Since the length of
the base blade 50a in the rotation direction R is set shorter
than the length of the base blade 5a of the lowest stage, a set-up
in which the blades are arranged being shifted with a certain
angular relationship mentioned above is easy and the arrangement

at proper locations is possible.

[0062]
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. the second stage and of the third stage sequentially and
concurrently is pressed against the heating surface 2. Since
the second and third rotary rolling-up impellers can supplement
the rising power and the centrifugal force for the to-be-~dried
material 3, the height of the drying tank 4 can be raised. That
is, since the area of the heating surface 2 becomes larger,
processing capability of drying can be augmented.
[0063]

Note that, in the second embodiment, above the rotary
rolling-up impeller 5 in the lower part, other rotary rolling-up
impellers 50 are provided as two-stage impellers, but a
configuration where these other rotary rolling-up impellers 50
are set as a one-stage impeller or three~ or more-stage impellers
may be adopted.

[0064]
[Advantages of the Invention]

As descried in detail in the foregoing, this invention
is one that enables the to-be-dried material to be rolled up by
eachofthepluralityofbaseblades, andconcurrently tobepressed
against the heating surface, to be moved from the heating surface
to the evaporation surface, and to be elevated upward along the
heating surface, and thereby moisture content of the to-be-dried
material becomes lower as it rises upward and the dried material
canbe obtained in the upper part of thedrying tank. Particularly,

since each of the base blades rolls up the to-be-dried material
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to-be-dried material adheres to these members, the to-be-dried
material iselevated as awhole across thewhole area of the heating
surface, the to-be-dried material would not remain stagnant.
Furthermore, since the planar surface of each base blade that
gives the to-be-dried material the action of rolling up and the
action of pressing it against the heating surface by the
centrifugal force is of the elongated shape along the heating
surface and extends slantingly upward from the one end to the
other end, the planar surface performs effectively the action
of rolling up the to-be-dried material and the action of pressing
it against the heating surface rather than simply giving an impact
to the to-be-dried material.
[0065]

Further, each of the plurality of base blades has only
a length of a circumference of 360 degrees or less when viewed
from a plane and is independent, and hence the clearance between
the outer rim of the planar surface of the each base blade and
the heating surface does not continue to the whole of all the
blades; therefore the foreign material would not get engaged in
the clearance. Particularly, if the clearance is set to become
wider gradually in the opposite direction to the rotation
direction of the base blades, it is effective for the prevention
of this engagement of the foreign material.
[0066]

Further, by the plural sheets of base blades, the
to-be-dried material lying on the bottom in the drying tank can

be elevated by the plurality of blades, the amount of the
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y9@#10%&-hl&e' gi)r})g.lng tank, and it is easy to bring the to-be-dried material
intocontact with the heating surface, and consequently the drying
efficiency is improved easily.

[0067]

The structure of providing the protrusion facing the bottom
plate of the drying tank approximately in parallel thereto from
the outermost end of the scraping plate, to which the one end
of the base blade integrally joins, in the rotation direction
is effective to scoop the to-be-driedmaterial lying on the bottom
in the drying tank and enables the amount of the to-be-dried
material that rises to be increased further, and since the
to-be-dried material located at an periphery of the bottom in
the drying tank is gathered in the direction of the center at
which the rotation shaft exists, it can also contribute to prevent
the engagement.

[0068]

Further, by allowing the plurality of base blades to roll
up the to-be-dried material, concurrently press it against the
heating surface, and by causing the to-be-dried material that
is rolled up later to push upward the to-be-dried material that
was rolledupbeforetoeffect continuousrisingof the to-be~-dried
material, the to-be-dried material can rise across the whole area
of heating surface and can be dried with the use of the whole
area of the heating surface, so that the whole area of the heating
surface can be utilized effectively.

[0069]

In addition, since the to-be-dried material is rolled up

and concurrently is pressed against the heating surface and dried
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a larger amount of the to-be-dried material rises along the
heating surface and spreads across the whole area of the heating
surfaceinthe formofathinfilm, theheatiseasytobe transferred
to the to-be-dried material, and the drying efficiency is
improved.

[0070]

Further, by arranging a plurality of base blades so as
to form multi-stage impellers, various effects mentioned above
can be better demonstrated over the whole regions of the multi
stages more excellently and the processing capability of drying

can be increased.
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10% & () - AAFGH dNG n@itank 4 having a cylindrical interior into which
a to-be~dried material 3 is inputted;

a heating means that is disposed around said drying tank
4 and transfers the heat to said heating surface 2;

a heating surface 2 that is an inner wall of a cylindrical
shape of the drying tank 4 and transfers heat from the heating
means to the to-be-dried material 3;

a plurality of base blades 5a that are set rotatably by
being linked to a rotation shaft 5b, being set along the direction
of gravity in said drying tank 4, and each of which is specified
to have a length of a circumference of 360 degrees or less when
viewed from a horizontal plane, respectively, wherein

said each base blade 5a has a planar surface 8 formed into
an elongated shape extending along said heating surface 2,

the outer rim 10a of the planar surface 8 of the elongated
shape extending along said heating surface 2 is formed into an
arc-shape extending along a cylindrical shape of said heating
surface 2 so that clearance U for allowing each base blade 5a
to rotate is formed between the outer rim 10a of the planar surface
8 of an elongated shape extending along this heating surface and
said heating surface 2, and

said planar surface 8 is formed to extend slantingly upward
fromthe one side 18 to the other side 19 facing toward the opposite
direction to its rotation direction R,

and during rotation of each base blade 5a, the to-be-dried
material 3 is rolled up upward by each base blade 5a and is pressed

against the heating surface 2 to be dried by the action of moving

the to-be-dried material 3 from one end 18 side to the other end
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exerted by centrifugal force.

[Claim 2] A drying apparatus according to claim 1, wherein

sald clearance U is set to become wider gradually in the opposite

direction to said rotation direction R.

[Claim 3] A drying apparatus according to claim 1, wherein
said base blade 5a has such a structure that said one end

18 thereof integrally joins to a scraping plate 20 that extends

radially from said rotation shaft 5b and,

a protrusion 21 that faces a bottom plate 4c of said drying
tank 4 approximately in parallel thereto is provided from an
outermost end of this scrapingplate 20 in said rotationdirection
R.
[Claim 4] A drying apparatus according to claim 2, wherein

said base blade 5a has such a structure that said one end
18 thereof integrally joins to a scraping plate 20 that extends
radially from said rotation shaft 5b and,

a protrusion 21 that faces a bottom plate 4c of said drying
tank 4 approximately in parallel thereto is provided from an
outermost end of this scrapingplate 20 in said rotationdirection
R.

[Claim 5] A drying apparatus, comprising:

a drying tank 4 having a cylindrical interior into which
a to-be-dried material 3 is inputted;

a heating means that is disposed around said drying tank
4 and transfers the heat to said heating surface 2;

a heating surface 2 that is an inner wall of a cylindrical
shape of the drying tank 4 and transfers heat from the heating

means to the to-be-dried material 3;
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to have a length of a circumference of 360 degrees or less when
viewed from a horizontal plane, wherein

said each base blade 5a has a planar surface 8 formed into
an elongated shape extending along said heating surface 2,

an outer rim 10a of the planar surface 8 of the elongated
shape extending along this heating surface 2 is formed to an
arc-shape along a cylindrical shape of said heating surface 2
so that clearance U for allowing each base blade 5a to rotate
is formed between the outer rim 10a of the planar surface 8 of
the elongated shape along said heating surface 2, and

saidplanar surface 8 is formed to extend slantingly upward
from one end 18 thereof to the other end 19 facing toward the
opposite direction to its rotating direction,

said clearance U becomes wider gradually in the opposite
direction to said rotation direction R,

in said each base blade 5a, said one end 18 integrally
joins to a scraping plate 20 that extends radially from said
rotation shaft 5b,

a protrusion 21 that faces the bottom plate 4c of said
drying tank 4 approximately in parallel thereto is provided from
an outermost end of this scraping plate 20 in said rotation
direction R, and

during rotation of each base blade 5a, the to-be-dried
material 3 is rolled up upward by each base blade 5a and is pressed
against the heating surface 2 to be dried by the action of moving
the to-be-dried material 3 from the one end 18 side to the other

end 19 side caused by said planar surface 8 of each base blade
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the length of the planar surface 58, which is formed into an
arc-shape, of said different plurality of base blades 50a being
set as at least one-stage impeller is formed to be shorter than
the lengthof theplanarsurface8, whichis formedintoanarc~shape,
of said plurality of base blades 5a being set in the lowest stage.
[Claim 8] A drying apparatus according to claim 6, wherein
the position of the planar surface 58, which is formed into an
arc-shape, of said different plurality of base blades 50a being
set as at least one-stage impeller is arranged being shifted in
the rotationdirection Rwith respect to the position of the planar
surface 8, which is formed into an arc-shape, of said plurality
of base blades 5a being set in the lowest stage.

[Claim 9] A drying apparatus according to claim 7, wherein
the position of the planar surface 58, which is formed into an
arc-shape, of said different plural sheets of base blades 50a
being set as at least one-stage impeller is arranged being shifted
in the rotation direction R with respect to the position of the
planar surface 8, which is formed into an arc-shape, of said

plurality of base blades 5a being set in the lowest stage.
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