SPECI FI CATI ON Techni cal Field The present invention
relates to an i nprovenent of a drying apparatus for
powdered or granul ar material. Background Art The
dryi ng apparatus for powdered or granular materi al
according to the prior art is showmn in Fig.6a and
Fig.6b . According to the drying hopper 101 shown in
the figure, a tubular SEBAIFECGATLCNi ng wall 102 nade
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However, small amount and many kinds of resin goods have
been produced recently, further the goods have become small.
Therefore, the resin molding machine is required to be compact,
so that a more compact and simply constructed drying apparatus
has been desired in order to meet such demand.

Disclosure of the Invention

The present invention has been developed for guch demand.
The object of the present invention is to provide a drying
apparatus for powdered or granular material in which the
construction is simple, a powdered or granular material is
uniformly dried and energy saving is achieved.

The present invention has been proposed in order to solve
the above-menticned problems. A drying apparatus for powdered



or granular material as set forth inclaimlis
conprised of a hopper body with an electric heater in
its center, housing therein a heat conducting fin
formed with plural conmpartnent walls radially
projected therefrom and a carrier gas comuni cat i on
path provided in the conducting fin
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According to such a drying apparatus with a material
circulation feeder unit, when the material supply operation of
the resin material dried in the hopper bedy into the molding
‘machine is stopped and the material supply means is operated,
the dried material in the hopper body is forcibly brought out
to be circulated and returned in the hopper body through the
collector, thereby effectively preventing a bridging phenomenon
in the hopper body.
According to the drying apparatus for powdered or granular
material as set forth in claim 3, the material transport pipe




material as set forth in claim3, the materi al
transport pipe is conprised of a flexible hose

det achably connected to the mnmterial collector. Wen
the material supply neans is operated while the
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Fig.4 1is an explanatory view when a powdered or
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into a material storage tank with a material circulation feeder
unit.

Fig.5 is an explanatory view when a powdered or granular
" material contained in a hopper body is naturally discharged with
the material circulation feeder unit.

Fig.6 is a drying hopper of a wvacuum-type automatic
dehumidifying and drying apparatus for powdered or granular
material according to the prior art, Fig.6a is its flat view
and Fig.6b is its vertical sectional view.

Best Mode for Carrying Out the Invention

The drying apparatus for powdered or granular material is
explained referring to the attached drawings.

Fig.1l is one embodiment of a drying apparatus for powdered



3 or granular material according to the present

invention, Fig. la is its vertical sectional view and

Fig. Ibis a cross sectional view of a heat

conducting fin. As shown in Fig. la, the drying

apparatus A has a tubular insulation material 2
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upper cover 13 into atmosphere.

The carrier gas used in the present invention is preferably
a dry-processed gas like air or an inactive gas and is pressurized
into a predetermined pressure by means of a compressor to be
introduced in the hopper body 1.

The carrier gas is introduced into the heat conducting fin
5 at a normal temperature, is heated by the electric heater 3
in the heat conducting fin 5, and is exhausted out of the port
8 provided under the heat conducting £in 5. Thus the powdered
or granular material is heated while the carrier gas passes



8 provided under the heat conducting fin 5. Thus the
powdered or granular material is heated while the
carrier gas passes 4 through the hopper body 1. The
el ectric heater 3 is feedback controlled by the
tenperature sensor S housed in the carrier gas
comruni cation path 9, so that the carrier gas is,
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powdered or granular material in the hopper body 1 in addition
to the heating by the heat conducting fin 5 when passing through
the powdered or granular material stored in the hopper body 1
from the exhaust port 8, so that the powdered or granular material
can be uniformly heated and dried.

Purther according to the present inventicn, the carrier
gas is not required to be heated before being introduced in the
hopper body 1 and is heated in the hopper body as ment ioned above.
Therefore, a heating source for carrier gas is not necessary,



Further according to the present invention, the
carrier gas is not required to be heated before being
introduced in the hopper body 1 and is heated in the
hopper body as nenti oned above. Therefore, a heating
source for carrier gas is not necessary, 5 thereby
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According to such constructed material circulation feeder
unit 20, when the resin material dried in the hopper body 1 is
stopped to be fed in the molding machine, the material supply
means 21 is operated to forcibly suck the dried material under
the hopper body 1 and to circulate and return the material in
the hopper body 1 through the collector 22, thereby preventing
a bridging phenomenon in the hopper body 1 before happens. One
side of the collector 22 is connected to an exhaust pipe 25 having
a filter 24, so that the powder or dust are removed by means
of the filter 24 and are discharged outside.



t he hopper body 1 and to circulate and return the
material in the hopper body | through the collector
22, thereby preventing abridging phenonmenon in the
hopper body 1 before happens. One side of the
collector 22 is connected to an exhaust pipe 25 having

a filter 24, so that the powder or dust ar Qved b
meaBke veference| parepalandd A4 B HRYA %'cﬁ]‘f z

iddiec 4 eE €T £NEen Suief et st12d laighed: showel, |aaa¢|2@arghmates a
f']_?s fn?ogatt%% % S 1E9E1t he 1l %}?estpéﬁdéfedaﬁgr Zfranular

es a_ sensor | owest evel

m@m@b@ww indine H&P@ﬁFalPO‘élaﬂpFPé%e % lﬁﬁebﬂ%%‘ﬂ%? lower
rhody thet Adwesdr i BevdEcoamsokower, thmnpowderedest dgranular

méi_egz_e+ fe{‘ rfﬁ;@h é@%f&ﬁ‘gﬁi@%&ieﬂgﬁ;’i@plﬁcﬁmcﬁi difrough
IR s TouP el e e
foevehe hibghebe beybest28ensor 25. The naterlw
Ci r?Hleatnia@:'éﬁfl%qdeélt@hlaeibﬂlSfﬂéafeer ablit zonser l;gm}eﬁ:érably
t .the materi
S RERFIF EoR B Antrs et iR {5 %ﬁ%%%éodféoﬁﬁﬂ@ 291 made
ofrea diliexibleupbe apdnks et CORBELLESE t801]: e gipteria

@%pwemé@his egl %n&&h&%}nﬁé@tm epdmt 22ansparhe piqlelector
is made of a flexible tube, as shovvn |n Flg 4

he tube is renoved. fromthe col] ect a 1ex1ble
di sUhgRgEhAJEREODIRL CARRRYE RHP hdS5 P I
t3Pe, tde shigpmopanF snct 29%nd suther £ tremaved tﬁefomat‘-bﬁl%?llecmr

25t oéatgfscﬁéﬁ e 2Bog@nslot g é@ﬁﬁéél@éd%@r}hdaﬁ@&ﬂs &lcdmmector

oper or nu
3PenﬁﬁﬁeHan°Pﬁ% ﬁ%%p%gabb% E??Eg%a% ez&% rﬁfg% Scorage
tanke? 8 al asd orlagenatarkia)g, sunléryemeaWSaéull Ftﬁappﬁgated Then,
tﬁé%@\@&@r@(ﬁ %tﬁra%rﬁl}%r :Andﬁﬂé?xtlrdlakeﬁ@ﬁhe@abﬂ thy ;!Epper body

ar at s er or [ [
COEpA BRI Fier Doy Gr E Aok SPbER: CariL Ry | FoeTeRY

f&ﬁslééﬁténg ekehsnag @ﬁemétﬁraaﬁéat conductlng fin

formed with plural conpartnent walls radially

IB&?%@%&QQ gggigggg 1@ d a carrier gas conmunication

provi nducting fin, the

C o REYAPEABRAER T8 IR P 9 (FRH T TRygrial e
campraskdvell a lextars bodyrt] tihenhe bertmete beaerhim its center,

heﬁgghéahdﬂ&éﬁﬁl agd ydown @éﬁﬁuc@iﬁé" 496 | fothedcenter plural

of t eat c uct mhere Ier Syl
COTPBFEHFTY 1AL BATESR LY HE TS (RS Raso “haqy, cerrier
gake mmmmaga@n matddumcelvi@% él}t shee qogldﬁ’é“ét fin, the

communication path having an upper introduction port and a lower
exhaust port, both connected with a penetrating up and down path
provided in the center of the heat conducting fin, wherein a
carrier gas is externally introduced and fed into the hopper
body.

The carrier gas introduced from outside is heated
gubstantially the same temperature as that of the heat
conducting fin when the carrier gas passes through the central
path of the heat conducting fin. Thus heated carrier gas heats
a powdered or granular material and dries it uniformly in
addition to the heat conducting from the heat conducting fin
while the carrier gas exhausted from the port moves upward from
the bottom of the heat conducting fin into the hopper bedy and



substantially the sanme tenperature as that of the heat
conducting f in when the carrier gas passes through

the central path of the heat conducting fin. Thus

heated carrier gas heats a powdered or granular

material and dries it uniformy in addition to the

heat conducting fromthe heat conducting fin while

pddie s artiteugly ashe xprande el fonrgranu br tMagsesa bipwar d

fr O'ﬁulttg}?edxboﬁ;h RHfr fdieqghgats AeRdchiingGd to Haheatdd before
hopper bo ses thro th r

beghiah o 4 e Figblohgly B, PO it ing source
fas:equarederogbe Heatrert Heder@Sanéi nf Pﬁ?bﬁd&é’%‘&evﬁnﬁh@nergy

dg[mdsgnéf?% FatBdgi ng source for carrier gas
|s not necessar ere | f LBRB6rml
and SRRy Jé%w gap%ah a eryl%é%%%arggi’sec? £:° o b dy
dypteg er amagﬁlmum@roﬁmpﬁéprﬁlcy dig meterdddi 1 ARGUATPYY PO
14 @ﬁ.‘x‘édﬂﬂydaﬂ@aﬂﬂé@rﬂcﬁtheﬁvetémael sbogily peridiofear lipjection
mﬁ%{ifchergaéﬁ Qe material supply port of an injection
di-A hihe. According to the dr at gﬂnular

powﬂ@f-eadénggt}%ﬁmeaiﬂwﬂrﬁﬁeﬁlﬁ’%?r%“ru%|fé$gﬁwa§%8 ‘?’?1
mAB&LL4 Bl of Wlpliyn opewhen orhemates iale suppdat @PﬁﬁﬁtaPFe%lf the
réglﬁtﬁ% REr dpggbi 11{“;ﬁet1{k§?§@ﬂ: M REBItIR: mbiding machine

Lo BRI RGPt M T of (MDD DoREane (% i 2in

maeheneal ancll rima‘. amadrefiedde SUPPLY | BeBPEr aPEd, e iterial
c!@fbﬁ@a%&ﬁff@édéf‘ ddl&: iBopperabedy tise fdmced)tnytlamaghm the

hf’ﬂPﬁEg}?qeyh 63'[4:|ch ik ? I%E lﬂ)[u%e'? berbfﬂreumrangoﬁturned

reb ctiv 1¥ revetng NG el
in tie dPRED RehrehewUdh Che ﬁ@b BFLBBdytIREPPY SLLectiVeLy

pf:é{rtehﬂngc aono&llﬂlglhq tpthterdmwm dpparte Usoper peedsr edStill
thg%'a%.lgc%t rg c?l £ éf@t@é egept powdered or
Aventi 6n e er|a e |s (€O

%ﬁnalﬁrematsﬁélﬁés@ o%]taa’é‘ﬁa%l hﬁ %wé&eldon

maekkealortrampdit wiee the fdce)prlalseEd h@ﬁe abaﬁlgglble hose

adeLanipd fé&%%é\%&@h‘ﬁ?é @blee@tb&e mteetabh@zumhlevilemble

means | era e or _gr
begft SAMGE Pﬁa{:ﬁgdhlg]b irdlgcgf’%c%g‘?gtg{ae P‘a&g“‘hﬁ supply
mepas eadpdrates f cdwe; pwdeheéeor orervdefomat 35&6 r%‘?%ﬁalned

1h°cﬂé‘ﬁo?b)éb:%cﬁpﬂgrcﬁ.télﬂiéﬁed pewsanedopengmhaf ahe £lexible
mat erial of claim4 of the present invention, the

bRSSper body is constructed such that ﬁtubul tus  for
cont Eugsherpode i sagrordiBdy &dnfdid ed3F bBPPEAPY
Eﬁ;ﬁbrlé)d cﬂ@@&%n&fla& tithgeiahod @l £iast erfi hge pemssnt jnvent ion,

t%%s Fuo%é&%l %%ﬁéﬁn ggsizgﬁsﬁ:#gﬂ%@ﬁ sGeft ahher abe@¥ul Sr container

asten nmeans .and
body is d1v1s:.b1y conneécted to a otlggm part by means of a hinge

and a fastening means. In case of cleaning, the tubular
container body is inclined by releasing the fastening means and
the bottom part is opened so as to be exposed, so that the inside
of the hopper body is easily cleaned with a cleaning means,
thefeby facilitating its maintenance.
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wherein said hopper body comprises a tubular container body
and a bottom part divisibly combined with said tubular
container body with a hinge and a fastening means, and wherein
said tubular container body is inclinable relative to said
bottom part to open and expose the inner of said bottom part
by releasing said fastening means.



