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1 DESCRI PTION FI LLI NG NOZZLE, RESI N PELLET FI LLI NG
SYSTEM AND RESI N PELLET FI LLI NG METHOD 5 Techni ca
Field [0001] The present invention relates to a
filling nozzle, a resin pellgﬁ filling systemand a
resin pellet filling 10 method for filling resin
pellets within a storage facility such as a silo into
a transport receptacle such as a lorry or container.
More particularly, the ppesertprnggntion relates to a
filling nozzle, a resin pellet filling system and a
resin pellet filling nethod suitable for the filling

15 of pol ycarbonat e-based _resin pellets requiring a
low  cORELANCONORGEEr gRES Bs PRREES. FELERYFOGHATAN AND

[0002] 20 Resin ReLlgl sef yi FirngrAc! prgapt ent of
foreign substancés have been known. FoOr ‘exanpl e,

pol ycar bonat e- based resin pellets with a | ow cont ent
of foreign substances used as a material for a
substrate of an optic@kcdnskalefuedd reductions in
the content of netal 25 powder derived fromthe side
deQ&Jipnent such as a silo or pipes, the content of

fine resin powder .produced in -the rocess. of. formmn

2 Tesii B i e B b e 2
Qs 16 194 rydan iy R o M & rSisal ?ellteh:e filling
content of small resin“fragnents produced due 30 to

aenhact fod tHild ipigperasdln paldretishevirtdsim paeddedxyeaarmcility

such as a silo into a transport receptacle such as a lorry

or container. More particularly, the present invention

relates to a filling nozzle, a resin pellet filling system
and a resin pellet filling method suitable for the filling

of polycarbonate-based resin pellets requiring a low

content of foreign substances.

Background Art
[0002]
Resin pellets requiring a low content of foreign
substances have been known. For example, polycarbonate-

based resin pellets with a low content of foreign

substances used as a material for a substrate of an

optical disk require reductions in the content of metal
powder derived from the side of equipment such as a silo
or pipes, the content of fine resin powder produced in the

process of fbrming a resin into pellets (process of

‘cutting a strand put out of an extruder into a granular

state), the content of small resin fragments produced due

to contact with a pipe wall when the resin pellets are
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2 carried on air, etc. The reason is that, in an
optical disk having an optical disk substrate forned
of the resin pellets, the foreign substances inhibit
the transm ssion of |aser and increase errors when
the information recorded 5 on-“the optical disk is read
wWth the |aser or when information is witten onto
the optical disk. Especially, requirenments for the

reAYCld P Pf5 LONtAL Ned Fir Sl QL oS URSLANEES Ve, optical
recently been increasingly severe along wth the

iy leaseriiny aars tasages L apiach taudgtecardsi fgriddd dehsite/)resin
in the optical disks. [0003] Furthernore, along with

toeel hatareddee i frrdiegy| obg tand@mniniidvioptheaf rangiission

products, the anmbunt of production  of th .

S &@ﬁ%ﬁﬁi-’d&%‘éﬁa%s‘? Fet MRS \fi% WP rerpaEion recorded
cant f [ upst Ny i easi and

T T, P P A S e e oo

Si g ritddiedn 541Gk Tt £ SINGH B CEse i ¢l | dzaki onE®becially,
lorries and containers has been proposed to inprove
theqeffangreneyfon théeredesisbor tobfconeateefdnipeeign s
(e.qg., refer to Patent 20 docungents 1 to 4%, but nucf
CHHSTRIIGRS PP FREERCERL bE PYRY e E bR FERNFOY eFHeTE 210Ny
subst ances. descri bed abo ri .
éghﬁhﬁﬂg?sl%ﬁ%?%$%l%%dgt%g?%gggeégﬁa%e?$eégéc?ggl?%e

<HEA§¥%%ﬁi§$ enbsipates1 Fases! docunent 1: Japanese
Pat ent "Publication Laid-open 25 No. 11-208893 Patent

dpeuoeEnt 2: Japanese Patent Publication Laid-open No.

2000- 355426 Patent docunent 3: Japanese Patent
Publicﬁmrbhegmpgeopgﬁong with the increase in the global
demand for optical disk products, the amount of production
of the polycarbonate-based resin pellets with a low
content of foreign substances has been increasing, and its
production facilities have been increasing in size. Under
such circumstances, the utilization of lorries and
containers has been proposed to improve the efficiency in
the transport of the resin pellets (e.g., refer to Patent
documents 1 to 4), but much consideration needs to be
given to the foreign substances described above when the
lorries and containers are applied to the resin pellets
for the optical disk substrates.

Patent document 1: Japanese Patent Publication Laid-open
No. 11-208893

Patent document 2: Japanese Patent Publication Laid-open
No. 2000-355426

Patent document 3: Japanese Patent Publication Laid-open
No. 2000-261090

Patent document 4: Japanese Patent Publication Laid-open
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No. 2000-261090 30 Patent docunment 4:.Japanese Patent
Publ i cati on Lai d-open 3 No. 2003-335305 [0004] When
the resin pellets requiring a | ow content of foreign
substances are filled froma storage facility such 5
as a silointo a transport receptacle such as the
lorry or container, a nozzle or hose is connected to
the transport receptacle under a clean environment
such sag3a3clsgam room (including a clean booth) to
prevent the resin pellets from being contam nated
vidad 4flor ei gn substances. 10 At this point, a
connection port of the transport receptacle does not

al way Shesndhep nasel s el Isds tiesmiaiiaygy @ thiore erpbens of

t.he positional differenc f to osi tion ause
PERE Sitantes St hes £ L3t ik, eIy suen
due o @ idigraRgionalt Ll HIANCE ReIRRN &R & PadiESiorry or
15 Therefore; it is necessary for the nozzle or hose
topnted i, e at dcaldlew quosiddeona ddirfrfeertent eso afhabotdnsport
50 mMmin a forward/ backward direction and in a .
hedepdmcdle udideactd gn,earbEnmhjonentersuydnlaglid eet¢ayn room

and in an inclination direction. Mreover,. it |
aiak PalC D A eds AR S tardtor® B 1 e TLets

1 W | '
{Erlgcﬁtls%eqlrndq%%tta% ddded h&qtu}{ %I{%]ﬂth sﬁf%ﬂ%@eé he

nsport ‘receptacle nore 000
st ai nlgsscsitL o fexidl cotrase: has heen dnovMet Oransport
satisfy such requirenments. However, the
steaiaptesd-estdzads A fdlowd s ecdosechasheraphengosition every

i npai red operability and an increased size of the .
diateh FsorhbpddriReOF it ¥erps rdistiprence of a stop position

caused by the technique of operating a transport vehicle
or due to dimensional tolerance between vehicle bodies.

Therefore, it is necessary for the nozzle or hose to
be able to allow positional differences of about #50 mm in
a forward/backward direction and in a horizontal
direction, 150 mm in a vertical direction and *5° in an
inclination direction. Moreover, it is also essential to
increase the diameter of the nozzle or hose to fill the
resin pellets into the transport receptacle more quickly.
[0005]

A stainless-steel flexible hose has been known to
satisfy such requirements. However, the stainless-steel
flexible hose has problems of impaired operability and an
increased size of the clean room because it requires a
length of 3 m or more to compensate positional differences
of abbut +50 mm in the forward/backward direction and in
the horizontal direction, #150 mm in the vertical

direction and #5° in the inclination direction when the
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length of 3 mor nore to conpensate positiona
differences of about 50 nmin the forward/ backward
direction and in the horizontal direction, 150 mMmmin
the vertical 30 direction and,5 in the inclination
direction when the 4 dianeter of the flexible hose
is, for exanple, 100 mm (four inches). Moreover, when
the diameter of the flexible hose is as large as 150
ANdEed RENesk, ke iWligMosef itdhe fies e xamdIRCr 8a%e Sam
and the operability beconmes worse. [0006]
Rurattherimohes)i.t is necessary to polish or clean the
inner wall of the hose to prevent foreign substances,

der i vélPHGURT he'hss & he [Bpediady A ddike &l shidhl @ Hose is
resi.n 10 rub gai_nst_ .t he inner Ll of .t f1.exi.bl
r?gsel.arglglo\/?/esvz‘rS?) frﬁﬂe (ﬁolge J1'nschgeesﬂ.é\lrmgt!hley wie %?Cdioofﬁi%s eagleO ©
i crdldsW,f ahd kevd Ridddapi 1809, idedondiotu sy, to

polish or «clean the inner wall of the

daxaradi on- shaped hose. [0007] 15 The present

i nvention has been made in view of such

ci r curBEeEdNoned it i MRILIPARY groRrel sh foF | §Hgpn the
nozzl e, resi ellet filling systemand a resin .
Jatie oY GingRetifRe th@FTTng oz BTy A5t

b 1Sil Ry gqi%éno%gﬁi SO QI WP I SIS RO Yesin

position erence conpensdation effects and but

e RIS tHeOrgirghr SedIslt W ashd rietasie pese et s

being filled. DI SCLOSURE OF THE | NVENTI ON [0008] 25
A fil |[Howpveozz | thefhede g epemerahiemioprdopn-shaped to

allow for flexibility, and it is not easy to polish or
clean the inner wall of the accordion-shaped hose.
[0007]

The present invention has been made in view of such
circumstances, and is directed to provide a filling
nozzle, a resin pellet filling system and a resin pellet
filling method, the filling nozzle being small in size and
capable of not only exerting satisfactory positional
difference compensation effects and but also removing

foreign substances from resin pellets being filled.

DISCLOSURE OF THE INVENTION
[0008]
A filling nozzle of the present invention for
achieving the above-mentioned purpose is a filling nozzle

to fill resin pellets within a silo into a transport

receptacle, and the filling nozzle comprises: an upper part
connected with a discharge outlet of the silo; and a lower

part connected with a filling inlet of the transport
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achi eving the above-nentioned purpose is a filling
nozzle to fill resin pellets within a silo into a
transport receptacle, and the filling nozzle
conprises: an upper part connected with a discharge
outlet of the silo; and a | ower 30 part connected wth
afilling inlet of the transport 5 receptacle, the
upper part including: an inner cylinder which guides,

i@ dthe 1legWehePaidpe rt R riteSink 1RRIiIne:S ardiisehar g8d inder
fromthe discharge outlet of the silo; and an outer
oyliigideuiceser iimg o Hédreoltoare rpereintherbheofreasiar inalaess
&%Jinder, the I ower part including a novabl e cylinder

sahanged dgem &de flif paes et Ahdhgirlo; and an
f%lltlrﬁr;sgzrxl?%%gietrp%ov%%&fr{%gtk&%%&q{cﬁrf gace%si Lh%l{%ﬁ cgf} It%’@dinner

orwar
harizREAl did el pd it & nMaldirfdla didweiionginthddr which
an inclination direction and 10 which guides, to the

fiid limgenteddetirofa tdmde anspordan thex eptreet sy tiedeesind the
pellets discharged fromthe inner cylinder. [0009]

TiEer il iadete 59 139 P Rz Al aweddre RS | 13

downsi z than a fl.exi ble hose, the movahle cyl] .
ié?r%ﬁﬂéz%ﬁgkﬂaﬁquéﬁﬁﬁékﬁﬁnﬁnﬁi&ﬁ%n %F%%?%#é? J1108€Lon, in a
f‘%f”@fcdilbelﬁ%&orﬂ'irﬁ?tirﬁman I hdPendofdz M Abction and
direction and in the vertical direction, that is, in
difiast iqnisded, Xo trandf 1 bxes, imhst eof mivenendnspothe
inclination direction, it is possible to 20 conpensate
stetepiosi e ortdie didsior apebleFordibserprecd efepm Hhenianer
linear dinension is about 2 m it is possible to

e positional differences of about 50 nmin

t ’ ckwar d/ forward and hori zontal directions, 150
ligﬁgﬁfhe

Thus, while the filling nozzle is more easily
downsized than a flexible hose, the movable cylinder is
capable of independent movements in the forward/backward
direction, in the horizontal direction and in the vertical
direction, that is, in directions of X, Y and Z axes, and a
movement in the inclination direction, it is possible to
compensate such positional difference. For example, even
when a linear dimension is about 2 m, it is possible to
compensate positional differences 6f about.iSO mm in the
backward/forward and horizontal directions, *150 mm in the
vertical direction and #5° in the inclination direction.
[0010]

In addition, in the filling nozzle having such a
configuration, it is possible to remove foreign substance,
such as fine resin powders and small resin fragments caused
due to resin pellet pelletizing or its pneumatic

conveyance, through using a space formed between the upper
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vertical direction and 5 in the inclination direction.
25 [0010] In addition, in the filling nozzle having
such a configuration, it is possible to renove
forei gn substance, such as fine resin powders and
smal |l resin fragnents caused ®ue to resin pel | et
pelletizing or its pneumati c 30 conveyance, through
usi ng a space fornmed between the upper 6 part and the
LQUR" PR ttheFabyweraRRl e, AlFsdicsehanged ofi o sidh@rged from
illing inlet of the transport receptacle in
ateorfdandeg Wntlkett e fthlel itngnapountt refcephacliesiim accordance
pellets is discharged via the above-nentioned space,
Siidh tthet fiifd iggammouptofo 5 ther diegh s Medtlatced s sligrharged
as the fine resin _powder and small  resin fragnents
T e BN FE LGS GBE 5rr SRR GO 2T ScRiRRbLtY of
: ihle. . JO reqves:
i B eio T g ea 5 To0r A iesm omalt
inaegn i fahgnidh® sypRentRdieCdm hhee@iigared-gdd mian can be
exhaust duct which discharges air fromthe outer
adduttst aso rued et icdsiblleus, a suction unit is
connected to the exhaust duct, the foreign substances
s the fine resin powder 15 and small resin

frag ts ¢ be act.jve ' ¢t PP t

i nsi g‘g\’i‘ oo%?ﬁ% f |ej1r} %ng néo%%ﬁe%%%g]%u%%eélng%@ alli]gZZle
(S ithPdelerdt lilnvig Skt erard Jddieer asedar Meddeipped

conprises: a filling nozzle to fill resin 20 pellets

wi ittt rarA esdHamdtntdmat twhaingpotiscrerspadies; fitmunfilhe jogter

nozzl e having an upper part connected with a

cylinder to the outside.

Thus, a suction unit is connected to the exhaust
duct, the foreign substances such as the fine resin powder
and small resin fragments can be actively discharged with
air from the inside of the filling nozzle.

[0012]

Furthermore, a resin pellet filling system of the
present invention comprises: a filling nozzle to £fill resin
pellets within a silo into a transport receptacle, the
filling nozzle having an upper part connected with a
discharge outlet of the silo, and a lower part connected
with a filling inlet-of the transport receptacle, the upper
part including an inner cyiinder which guides, into the
lower part, the resin pellets discharged from the discharge
outlet of the silo, and an outer cylinder covering the
outer periphery of the inner cylinder, the lower part
including a movable cylinder which is inserted in a space
between the inner cylinder and the outer cylinder so as to

be allowed to move in a forward/backward direction, in a
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di scharge outlet of the silo, and a | ower part
connected with a filling inlet of the transport
receptacle, the upper part including an inner
cylinder which guides, into the 25 | ower part, the
resin pellets discharged fromthe di scharge outlet of
the silo, and an outer cylinder covering the outer
peri phery of the inner cylinder, the Iomer part

iﬂB%f%%é?%VWég?ggﬁf%ﬁwdHpq; ngQﬂﬂ_ f&%jéﬂazin an

space I"Hner cylln er an t e outer

Gyl d THOEd £ S6h asi e 3G rParal liath t@n@é@, ith &he filling
f orwar d/ backward direction, in a hori zont al

dinlest i @h, the @rammddmoalredtamdclon, artte iressim pellets
inclination direction and which gquides, to the fill.i é%

.%%@h%ﬁg%efmnaﬁé}ﬁ) NI PN 1 e 'lkaath rRan éf%l

cha d f the i nner_cy. e I
SR e 1R sk o e A R P ovs
Riows, £1eath@d rtH@t@LéJfﬁ :5‘&»&@}“ 499N n adhAlsexd@kSde which
devi ce which discharges air inside the outer cylinder
tdi ddten oy si der afnside tieautraonyl mdde exhadustoduside of
of the upper part. [0013] 10 Thus, it is possible to
it @l erm X@mY oridie ioanTisi MeCt Hef FF1¢ | HRPHo DI EL -
{ébﬁgfvent the foreign substances fromentering into
t 11l1ing nozzl e and the transport receptacle.

Mor €OVgy 5 thfta%é boss ?OOH£§ﬁta§M|éngﬁéahscondltlon

dlscharged to the ‘outsi clean roomvia 15 the

exnelsd ehet£of1 1 mtppﬂepaamd poevbat theiSopesgnbl e
not only to actively avoid filling of the fore

n
suss awess chremi erette ¥ ing hentesthe péilbing QQZZgﬁs@n@othe
avoi d contam nation of the clean roomwth, theda|£h out
CoFRRSPPHY SEEPPIITES gn KebeP¥REesthe alr inside the outer

cylinder is discharged to the outside of the clean room via
the exhaust duct of the upper parf, so that it is possible
not only to actively avoid filling of the foreign
substances contained in the resin pellets, but also to

avoid contamination of the clean room with the air

containing such foreign substances.

[0014]

In addition, the resin pellet filling system of the
present invention can comprise clean air intake mean for
taking clean air into the transport receptacle via a clean
air intake inlet provided separately from the filling inlet
of the transport receptacle.

Thus, during the operation of opening/closing the
filling inlet and the operation of connecting the filling
nozzle to the filling inlet, the air is blown into the
transport receptacle to maintain a positive pressure in the

transport receptacle, and have air blown from the resin
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20 [0014] In addition, the resin pellet filling system
of the present invention can conprise clean air
intake nean for taking clean air into the transport
receptacle via a clean air %take inl et provided

separately fromthe filling inlet 25 of the transport
receptacle. Thus, during the operation of
openi ng/ cl osi ng the filling inlet and the operation

Qe 1GRANECE 1 ING. ntdjel tl i ng +Re3Z1- iuddte 1 idnltie®ng of an

inlet, the air into the transport receptacle

te@:ti‘fmﬁﬁcﬁien sa,lkmiﬁlrideve_rﬁbe$$1@ & riah v 3G ddepitspdiet due to
receptacle, and have air blown fromthe resin 8
pdls amexnddtiasy dndpptings carhdte ssEnd@asHd.ent eri ng of

an ex raneous stance into the transport receptacle
et S1OTE e ot Thep b s

[ a t 3 t
L S ?fe%ln% o Pﬁl. ng i e
icos 39S e é&i&@lw@e\pa&e&@ atiyHid giérdiafreiggibstances such
subst ances such as the fine resin powder and snal

rees it ef rizigreentess ify grovdes arshvinsrl ¥ estsilpel tagment s from the
together with air. As the result, ,the content of suc

maéﬁlg%f SRS Redd &t daq%‘cﬁ%? HEN R i esiAF gis essult.

ta t
q%nﬁﬁ#%%éﬁﬁéﬁlﬁ%? é?%ﬂ Eﬁﬁgﬁ%ﬁ%%ﬁﬁ%#ﬁ%ré§%§“¥ﬁjthe
rxpe%lrh Red1ete 4 'ﬂlll"&i ni'ﬂﬂlﬁd:l’ﬁaf i eh s 86 eRd cd pveditd Ofn be

is a method of filling resin pellets 15 within a silo
indduced rinspord dxanﬁﬁ&gﬂmg @ die. resin  pellet
filling nmethod conprises: using the resin pellet

fid9%Ng system descri bed above, and bringing the
dISChaﬁgrthermore, a resin pellet filling method of the

present ‘invention is a method of filling resin pellets
within a silo into a transport receptacle, and the resin
pellet filling method comprises: using the resin pellet
filling system described above, and bringing the discharge
outlet of the silo into communication with the filling
inlet of the transport receptacle via the filling nozzle
and then filling the resin pellets from the silo into the
transport receptacle.

Thus, the positional difference of the transport
receptacle is compensated by usiﬁg the filling nozzle, so
that the filling nozzle is easily connected to the
transport receptacle, and it is possible to use space
formed between the upper part and the lower part to remove
the foreign substances such as the fine resin powder and
small resin fragments from the resin pellets being filled.
[0016]

In additidn, in the resin pellet filling method of
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outlet of the silo into communication with the filling
inlet of the transport receptacle via the filling

nozzle 20 and then filling the resin pellets fromthe
silointo the transport receptacle. Thus, the

posi tional difference of the t%ansport receptacle is
conpensated by using the filling nozzle, so that the
filling nozzle is easily connected to the 25 transport

r and ity ossi bl g d
e R poer Sl and THe | ey el i e

trie rfior @ifgn rsukstaances siakbwas ithe filre dlesim poewean

and small resin fragnents fromthe resin pellets ‘
beieent i [Hedn’/rfi0016] 3@ lairaddisdh@r,gdch finem rtdyy inside of
pellet filling method of 9 the present invention, a .
et Yo hnoy 1g§eﬁn5%nYh?eﬁut %1%§th?h%f%?%aﬁégTera the

bl gy, Lt e gl a n i 3 of £ aj
t e_al$9d$%%Ea?ge ?%gﬁgﬁ%’?%Q?S%Ho%m&?ﬁgngéFLr Alin of air
cYléoelergt@ themovtsidepofi1éhe £1 EBINGOOAL¥E Aot hENS
exhaust duct of upper part, and an anount (c) nB/mn

of ramspodi schaegedcieommrascorgpahtet 8ithl thagfihléngofmount

‘the transport receptacle in accordance with the

1of 1 ¢y BebintPeblctpePFeleraply| 88E1pferEr abl y
satisfie <§c%< g )<(a). 10 Thus, it is possible to
ensur e (EREEPT A& r (the anount of air correspondi ng

to therfjkling aopuRLs9h1Ehes ERSLUReP@hb@t $he air (the
di scharged fromthe filling inlet of the transport

resephacbe diri agriekponging tdosthar gédltiagt hmount of the
outside of the clean room and it is also possible to
18esmnnpal hetisposischerpgedsupe thet hdldiagn ipd6h afdthe
p{ggggéort receptacle during filling is discharged to the
outside of the clean room, and it is also possible to
maintain a positive pressure in the clean room and prevent
the outside air from entering into the clean room through
the connection opening.

. [0017]

Moreover, in a resin pellet filling method of the
present invention, a relation among an amount (a) m®/min of
the clean air blown into the clean room, an amount (b)
m’>/min of the air discharged from the inside of the outer
cylinder to the outside of the clean room via the exhaust
duct of the upper part, an amount (c) m*/min of the air
discharged from the filling inlet of the transport
receptacle in accordance with the filling amount of the
resin pellets, and an amount (d) m3/min of the clean air
taken into the transport receptacle via the clean air

intake inlet satisfies

(c)+(d)=s(b)<(a).
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the outside air fromentering into the clean room

t hrough the connection opening. [0017) Moreover, in
aresin pellet filling nethod of the 20 present

invention, a relation anong an anmount (a) nB/mn of

the clean air blown into the ci®an room an anmount (Db)
n3/mn of the air discharged fromthe inside of the

outer cylinder to the outside of the clean roomvia

the exiiusl Quals godIBIUPRE! RBLke AMATRUL (D) (cne
nB/mn of the air 25 |scharge§ romthe filling inlet
otmbhett bENSpEr orreepphdchg kb abeordangegwatbbuhiieof the

filling amount of the resin pellets, and an anount

( dpsaB/ pealeftst hadcitden cdern pakebhliowno infte thangpensport
recept acl ia.the clean air [ntake.inlet satisfies .
36668?¥€&§9X(§%§€§?F9f§ f?ﬁ@thFtr?§lﬁo§§#éﬁést§llﬁlng inlet
ensu t ir u aidl respondi '
Loy Efer PRpnBOr orebR B TR Bl dhe™ iidre 1R LB area o
Clt@anoatkiBOWE ithleo cikent FaB&HOENd H@CAR! aAls®) possible to
di scharged fromthe resin pellets filling inlet 5 of

t meintansper posetepiapiresduriengnf thlei g das dicorhamngegrevent
to. the ouytside of the clean rogm and it .is al so
p6§§i8Pésﬂge R&Fnﬁépﬁ-§n§8§ﬂpﬁvénﬁpe§§@r€¥Q§qIQQQﬁ &hgough

regd ?B%@E%‘i%ﬁt ope ?ﬁx%“‘iﬁlt%e L3l hlom et gring into

t he cl"éan roomt hroug the "connection opening into

theogggan room 10 [0018] As described above,

according to the present invention, while the filling

nozzl eAiss desoe il lapovdgwasicoad inkart ca fHeexptd seertinse,

the novabl e cylinder is _
invention, while the filling nozzle is more easily
downsized than a flexible hose, the movable cylinder is
capable of independent movements in the forward/backward
direction, in the horizontal direction and in the vertical
difection, that is, in directions of X, Y and Z axes, and a
movement in the inclination direction, such that it is
possible to compensate such positional difference by the
movement in the inclination direction. As a result, an
increase in the size of the clean room is avoided, and it
is possible to reduce costs of the resin pellet filling
system and improve operability thereof.

. Moreover, it is possible to use the space formed
between the upper part and the lower part to remove the
foreign substances from the resin pellets being filled, so
that the content of the foreign substances in the resin

pellets filled into the transport receptacle can be

reduced.

BRIEF DESCRIPTION OF THE DRAWINGS
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capabl e of i ndependent novenents in the

forward/ backward 15 direction, in the horizontal
direction and in the vertical direction, that is, in
directions of X, Y and Z axes,, and a novenent in the
inclination direction, such t %I it is possible to
conpensate such positional difference by the novenent
in the inclination direction. As a result, an 20
ijopenease in the size of the clean roomis avoided, and
it is possible to reduce costs of the resin pellet
fillimgG.sygtémiand ifmpnaveiewepdbil iftiy ltiher @ofzzie
Moreover, it is possible to use the space forned.
BECREEANFhECUPPerMpaAimgnd PRethewerepart doveekdee, FIG.

25 forei bst an f he.resi llets b
1Breas Sobafhae BRECaoReAnE TaPE: ReeFoF BPbH "Sust: deae
bArkhesr eabneipek het aolezllteegche&eihge tbl 838PRkdbodiment of
receptacle can be “reduced. 30 BRI EF DESCRI PTI ON OF

- THE PRAVENCSih¥enk@019] ahbGFIt(a)l (c$ asf mopiartilgwselctdonal

filling nozzle according to an enbodi nent of the
presé&nvienveherdng Bl Gowel( Prritsoi phet Ky lddag avwalzle

f t Vi how 5 t of the filli .
AGSPFE1RECEPAT R COCERSTEREoRIERe BFSSERE jrasdiion:
' iTen, G IS, s I ' I t
i o PO AQ8 Fousy " Sr SRR E s op "

dsggedenge! eoinpensaedinnemr cof st B oRHOSeRa 1l RYRNeAtical
FIG 2(a) is a front view show ng positional 10
diifreténce) coffipehsaffiidn ieff ecze lehecicpantialg dred the
vertical directions) of the filling nozzle according

eBbPRdmeBihBdi FBft PeESERE prasattornyémd SiC-arfd R G5 2

%Q%%t'%i%w showing positional difference compensation

effects (inclination direction) of the filling nozzle

according to the embodiment of the present invention; and
FIG. 3 is an explanatory diagram showing the entire
configuration of a resin pellet filling system according

to the embodiment of the present invention.

Best Mode for Carrying out the Invention
[0020]

An embodiment of the present invention will
hereinafter be described with reference to the drawings.
[0021] |
[Filling Nozzle]

First, a filling nozzle according to the embodiment
of the present invention will be described with reference
to FIG. 1 and FIG. 2.

(a) of FIG. 1 is a front view of the filling nozzle

according to the embodiment of the present invention, (b)
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front view show ng positional difference conpensation
effects (inclination direction) of the filling nozzle
15 according to the enbodi nent of the present
invention; and FIG 3 is an ixpl anatory di agram
showi ng the entire configura fon of a resin pel | et
filling systemaccording to the enbodi nent of the
present invention. 20 Best Mde for Carrying out the

ldwentd on i[sO%ZQJaMf'Mi%ldg;’rgﬁﬂgéigfe&f?g{owing an

invention wll “hereinarter

nefmreneet o ft tedr@wiingsy ndA021]acddhirdd idtg téazzl e]
First, a filling nozzle according to the enbodi nent
FmetEinards @rft they amasemtwiinvers idescrarsed ol tdf FIG. 1 is
reference tq FIG. 1. and FIG 2. . (a)-of FIG 1 is a

% diftt Wiewd STt e X ijﬁqqr‘rf-g Vrﬁ?zwzlsélo"@é“;a@c&%eﬁg RaFt if the

eﬂﬁ@@ﬂﬂ?r}{oz@let he JY. S 196 difle e Q%)[)tpﬂe:ér cE>ré13ent

IS a pdartly sectiona ront view show ng

pardernfide fid)l igry mezzle aceordidit twdh&howin

enbodi nent of the present invention, and (c) of G 1
ipos i ivavatll Widdetricomwal dangrensstdwrs kol (rowerzqrardl and
of the 5 fjlling nozzle according to the enbodi nent of

i fLreaiienslort e FiRay n9zzle aeHnrdingy to

?ﬂx%“éﬂ%o intti %rfaltl'ga: f;ﬁeersceﬁr}l € jfn%@nec;]isogt,i ?nnc?; {k? lcltc?] FIG. 2

ori zonta and ver r e.C 1 ONS e
ez 2 & raz&ordichd stwaitrJE;Ie qdidrent OfrtdieRiesHpensation

i nvention, and (b) of 2 10 is a front view
sifdwiatg pdsidliioralioth fdiateericiesrojorgie ndad i Kl 1 aid ecdszle
(inclination direction) of the filling nozzle
according to the embodiment of the present invention.
[0022]

A filling nozzle 10 shown in FIG. 1 is used to fill
resin pellets within a silo into a transport receptacle,
and comprises an upper part 11 connected to a discharge
outlet of the silo, and a lower part 12 connected to a
filling inlet of the transport receptacle.

The upper part 11 has a double cylinder structure
including an inner cylinder 13 and an outer cylinder 14,
and when the upper end of the inner cylinder 13 is
connected to the discharge outlet of the silo, the resin
pellets discharged from the discharge outlet of the silo
are guided iﬁto the lower part 12 along the inner
periphery of the inner cylinder 13.

The outer cylinder 14 covers the outer periphery of
the inner cylinder 13 via a predetermined space S. The
top of the space S is covered/lidded by an inward flange

formed at the upper end of the outer cylinder 14 or an

outward flange formed in the inner cylinder 13, but the
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according to the enbodi nent of the present invention.

[0022] A filling nozzle 10 shown in FIG 1 is used to
fill 15 resin pellets within a silo into a transport
receptacle, and conprises an upper part 11 connected
to a discharge outlet of thesilo, and a | ower part

12 connected to a filling inlet of the transport
receptacle. The upper part 11 has a doubl e cyli nder
Botuchube RO bpskudsngsagpbner cylinder 13 and an
outer cylinder 14, and when the upper end of the
iflAAeBlcylinder 13 is connected to the discharge
outlet of the silo, the resin pellets discharged from
t he dif8€haPyeroberét 18f conprdisies aafenggilasdapeco moyable

| 12 al L 5_periphery of th
FRAEPIBD! 1ale 01859 nETabe e efiPhasrTEa EBvere dhyer ond

qubier BREI PRErYoRbr ERE_bRNehiSYhbidehield Midd@r 15 is
predeterm ned space S. The top of the space Sis

coureetéti ddedhbyfanlingatdltlange thkotmadspbritheeceptacle

‘upper end of the outer cylinder 14 or an 30 outward

fhahge félhiagdr nsurk thaér thyl rreén PSllets discharged
£t f.th i . [0023] ,The. | t,
BT 08 ROR o e AT e o ghPEY e Pho ity e
. €s d . o
SRR PrihLEL08 BhERLALTRCA0ELR LRSI, Bt

tonsectrad b0 the fblhbng cRlehdet tse traespeiiable

receptacle during filling, such that the resin

pElinderdi8chasgaddiametrerhdairgeer thphni ndet ©3F dhe inner
of the transport

FALElatr b0 Rrbugnether Ghne Sonkped che Guter cylinder
14 The movable cylinder 15 is inserted from beneath into
the space S between the inner cylinder 13 and the outer
cylinder 14 so as to be capable of independent movements
in a forward/backward directibn, in a horizontal direction
and in a vertical direction, that is, in directions of X,
Y and Z axes, and a movemeﬁt in an inclination direction.
The movabie cylinder 15 is supported by the upper part 11
via an elastic support mechanism such as a suspension
holding mechanism achieved by a flexible chain 17.
[0024]

Thus, while the filling nozzle 10 is more easily

downsized than a flexible hose, satisfactory positional

~difference compensation effects are achieved owing to the

movements of the movable cylinder 15 in the

forward/backward direction, horizontal direction, vertical
direction and inclination direction as shown in FIG. 2, so
that the filling nozzle 10 can be easily connected to the

transport receptacle. For example, the inner cylinder 13
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10 Il ower end of the novable cylinder 15. The novabl e
cylinder 15 has a dianeter larger than that of the
inner cylinder 13 and snaller than that of the outer
cylinder 14. The novabl e cylggder 15 is inserted from
beneath into the space S between the inner cylinder
13 and the outer 15 cylinder 14 so as to be capabl e of
i ndependent novenents in a forward/ backward

el At Jiied NQleZ@H dindif8d &F 131d d B and an
vertical direction, that is, in directions of X, Y
amg ideaxdsmedred a imeveiemt afn %N minnc ltheatouwarer cylinder 14
dlrectlon The novabl e cylinder 15 is supported by

tRE dFpéntsdre fiapgteira dmesisdon e syhform machan sinside

S,.,A Sus ensi on din ni sm achi.eved
%)?r} & GRASRSEP™ 9 g?f] m’f‘ﬁu C{;I\/%I e THEHS qunlgmaaer 15
POZZ1:8 LRitisS DI GRS o IHRMSIZEG 2 B uf |6% RI® inside
hose, satisfactory positional 25 difference

clorpertsat iddmeefsfiect ©fard Atk evied wikiorg dasd He is possible
nmovenents of the novabl e cyllnder 15 in the

ftor wenpebhsckwapd sditriectsilom i ffereamwsalo fdiakestt HH0 mm in

v rtical direction and jnclination direction as shown

therpPackyardy foryard pac |}1qq1r?g’rﬁ@zlzldelrﬁytdé?¥soe £150 mm in
%ﬁ@ %%rQQ%%QCEQQed%lq ggih-ani§°£h gceptacie 98 For
In Si ae

e rnner C as an ou

mlamabndlewmswréno&hboklalmﬁgaﬁﬂ)zame isindes ¢ ameiedr
di mension of 95 nmm the outer cylinder 14 has an

-dumeingd o dimetigh tdidimesisdrorof A0Gbuntardd ran i nsi de

ii%g%her di mensi on of 394 mm and the novabl e cyli nder
8 as an outside dianeter dinension of 250 nm and

an in uqet ebn%']é%t erac%orf:e(ﬂts <9fthz44 J.ra;%]fr}{\giche Cf‘ée

IS possi o conpens e pOSI erences

. QEV@Q@U%u@%'@“ddﬁflguratlon, it is p0331ble to use the

space S formed between the upper part 11 and the lower
part 12 to remove foreign substances from the resin
pellets being filled. For examplé, if air discharged from
the filling inlet of the transport receptacle in
accordance with the filling amount of the resin peliets is
discharged via the space S, the content of the foreign
substances can be reduced as much as the foreign
substances (such as fine resin powder and small resin
fragments) contained in the discharged air.

When such air discharge is carried out, the upper
part 11 is provided with an exhaust duct 16 which
discharges the air inside the outer cylinder 14, and a
suction unit is connected to the exhaust duct 16, and then
the air containing the foreign substances is actively

discharged from inside of the filling nozzle 10, thereby

enabling more preferable effects of removing foreign
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t he backward/forward and hori zontal directions, 150 mm
in the vertical direction and 5 in the inclination 10

~direction even when the filling nozzle 10 has a li near

di mensi on (hei ght dinmension) of about 2 m [0025]
Furthernore, according to thet¥illing nozzle 10

havi ng such a configuration, it is possible to use the
15 space S fornmed between the upper part 11 and the
Sgg@ganggrt 12 to renove foreign substances fromthe
resin el et s being filled. For exanple, if air
qmﬁg@arged from the filling inlet of the transport
receptacle in accordance with the filling anount of
ﬂﬁeSﬁesEﬁlpetlEﬂélﬁsgzsydtsmnarged via the space S,
the content of the forei subst ances can be reduced

as muék*ds ehéeFdrePGrle ARk A SYSHER #8OTE N di the
méﬁg %%Hkhﬁhg% QenEfég@%gEi% C%Eﬁ%'%%dde%c& Bed with

arge “§HCH air “disc i S carri
Q@EerbB@eUEQE@IGz53part 11 is prOV|ded mnth an exhaust
duct 16 which discharges the air inside the outer
cyl i nddiG.148, iandna explahiado rnynidi gy agorehestied) tthe mtire
exhauyst duct 16, and then the air containing the
FOPELGHTatBSNanEes hps r&étlinv @le;lledq $ddiged srEsen ﬁéaC@éfdlng

e fi I|n zzl e .30 enabllng nor e
gPe%EFaE %Sggsogftﬁg ﬁ&n? ﬁ@W&ﬁ Y181 -subst ances.
[0026hhe[%%%h% Behhet @ﬂﬂﬂ W%‘%ﬁ%%%ﬂ Nexln @& N3 is a
pellet filling System accordingto the 5 enbodi nent
elystthe Foes€nl linvyentbisan pelllldie dastrinbed 8dilich 20 into a
transport receptacle 30, and comprises the filling nozzle
10 described above, a clean booth (clean room) 40 which
stores the filling nozzle 10, a clean air blower (clean
air blowing means) 50 which blows clean air into the clean
booth 40, and an exhaust unit (filling nozzle exhaust
means) 60 which dischargeés air inside the outer cylinder
14 to the outside of the clean booth 40 via the exhaust
duct 16 of the upper part li.

[0027]

The silo 20 retains the resin pellets such as
polycarbonate-based resin pellets with»a low content of
foreign substances, énd discharges the resin pellets from
a discharge outlet 21 formed at its lower end.

The transport receptacle 30 is a lorry or container
which can be carried by a vehicle, and a lorry capable of
tipping is used as the transport receptacle 30 in the
present embodiment.

The transport receptacle 30 configured by the lorry

is tipped during filling. The transport receptacle 30 has
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reference to FIG 3. FIG 3 is an explanatory diagram
showing the entire configuration of the resin pellet

filling systemaccording to the enbodi nent of the
present invention. 10 The resig pellet filling system
shown in FIG 3 is a systemfor filling resin pellets

wthin a silo 20 into a transport receptacle 30, and
conprises the filling nozzle 10 described above, a

¢ ean 0egf hifidiean R0MheAQ ophich trd st Red idildeN@rmich

nozzl e 10, a clean air blower (clean 15 air bl ow ng
rmeares )t 5wty chidd,owsdeltddrs &iirl liintg irHleetc|3dan s kaotdred
40, and an exhaust unit (filling nozzle exhaust

s )2 60 ST ididPharges TS iditdratfe G ei2 is removed
A R D % P e

Bie silo 20 retains the resin pellets such as

pol ycar bonat e- based resin pellets with a | ow content

of fareiopn tsubsd anpes] @nd dilsehar pesa therresiliich does
pellets from a discharge outlet 21 forned at its

I"§\e rt igh - he2 5 rEs rardn sieseP taadlep tdin enBOF 4 sk iang aynvdy

or_.cont ai ner. - which ,can be carried by a vehicle, and .
PSP Yeipatt 1019 Wi g S s s R e gpingbeacle in
£ ¢RI A 30 étr}att%q,e inorvﬁﬁ%?{ c,ed@é)d'ﬂ?rl%rd IN&. o enhance
transport receptacle 30 con I gured by the lorry 30 Is
tiippeth i figfdddy ngt The ddanspory teoepdacde Shhasality
16 a filling inlet 31 at the top of the front end

sifdéf mhliigly dirslet < iippitiee dime)srowk theseptiddiangd Meat the
31 is covered wth a dustproof cap 32. This dustproof,
Cfd.d,lg_?g 35 &ptepd out more than one time, or to provide a
plurality of filling nozzles so that the filling is
carried out all at once. Therefore, this is not a
desirable form because operations are complicated and
there are more chances for the interfusion of extraneous
objects every time the filling inlets are opened and
closed and every time the filling nozzles are connected
and detached.

[0028]

The clean booth 40 is provided on the upper floor of

a space which stores the transport receptacle 30, for

example, on the second floor of a building in which the
resin pellet filling system is constructed. The filling
nozzle 10 connected to the discharge outlet 21 of the silo
20 is suspended from and held by the ceiling of the clean
booth 40, and a connection opening 41 for connecting the
filling nozzle 10 to the filling inlet 31 of the transport
receptacle 30 is formed in the floor of the clean booth

40.
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before or after the tipping of the transport
receptacle 5 30. It is to be noted that there is a
lorry which does not tip the transport receptacle

during filling and achieves filling while keeping the
transport receptacle in a hofizontal state, in which

case, in order to enhance 10 filling efficiency, it is
necessary to provide a plurality of filling inlets in

the trenspoltak eseptivcd eS¢ had é&efléﬁiéarwyl Sfor
carried out nore than one tine, or to provide a

praargdiey offdn |nig mowzicesi sm ttted ddiel fnd ldMgles clean
carried out all at once. Therefore, this is not a 15

R & 1t Dt Dger @l e c%xﬂptrelt%d & and
t h terf
pilctaRal; 4 £ %%?iﬁiééﬁq%é iR r%%‘f’?ﬁgcm%qw $9-97%

% coﬁégg?edl%%& aﬁsgd%/f Org[ed’g‘gé#fﬁe cl e? in

4he sfqn owiited mord hiedipfay] | AP fi Brspace W\hbvﬁh from
stores the transport receptacle 30, for exanple, on

the iohiend | goro ofthey Bhandibrptitn 4hi ch the resin

peIIet fillin sten1|€ constru ted % e fillin 2%

hozzl D TEMARTE Ctitb She T SORGFIRL SR PR Uoa OF (FeF
f .

Yl dhp 120, 'asbs;%’?ﬂﬁ%g% {1 QR a9 fielies ynd h&feilgélﬂ?eo?éhe

the clean and a connecti on openi ng

cartractdyigidder 14 [4d nhhaal £idd ¢0 the diddh NGodth €40 via
31 of the transport receptacle 30 is forned in the
fad soreanf pire cdlearoivootte B Atthd 7Texidnest| dact al 6.

wdggg]SO i's Configured.by, for

According to the resin pellet filling system having
the configuration as described above, in filling the resin
pellets within the silo 20 into the transport receptacle
30 via the filling nozzle 10, it is possible to keep the
periphery of the filling nozzle 10 clean and prevent the
interfusion of foreign substances into the fillingAnozzle
10 and into the transport receptacle 30. In addition, the
air inside the outer cylinder 14 is discharged to the
outside of the clean booth 40 via the exhaust duct 16 of
the upper part 11, so that it is possible to actively
remove the foreign substances contained in the resin
pellets being filled, and to avoid a disadvantage that the
air containing the foreign substances is discharged into
the clean booth 40 and contaminates the inside of the
clean booth 40.
[0030]

Furthermore, in the resin pellet filling system

described above, it is preferable to provide a clean air
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exanple, a fan unit provided on the ceiling of the
clean booth 40, and outside air (clean air) filtered
by a prefilter and an HEAP filter (capable of
collecting 99.97%5 of suspenﬂgd particul ates of 0.3
gmor nore) provided in the n unit, nore desirably,
ULPA filter is blown from the ceiling into the clean
boot h 40. The exhaust unit 60 is configured by use of,
fi0f a i @X ke 7 (A WUt QA & nEhicaR a3UGKS: tifR Althe
inside the 10 outer cylinder 14 to the outside of the
dreaspoaat reddpiarle 30 edr pi pdeth eanneocttekd drille 33
exhaust duct 16. [0029] According to the resin pellet

mnqugsdswmﬁammgfroaméh@orfmlé&m ilor eds Hdescrilbeglean

abhove, | fl||ln% the resin 15 | ets thin the silo
5 At & orctonlpgclegﬁtsacl ¥ KIoRR 12 get’he 341 i%g
fll%/i I]“%ng sfw z e 10 V{ﬂ):ashl%aﬂ(n prate\r/b‘:?rﬁ]%E&s!hsl’esgmcerd,hl(tf or @

ndltoare‘wsacpﬁpp‘ed Gfigitgm HHSY aidesd Nt ddgpldd [7ing
nozzle 10, and into the transport receptacle 30. In
adine dmb ehe: @b relianyi dd 1t Hetakeerinhat nfr amd jas clean

di scharged to the outside of the cle oot

B AR I o & T e TV PO { Hareq P Ling
[ Si t I bst
TR B (AR ool ?*L%Fcn%@éf%ﬁg”h“aﬁda?zes

avoi d ypneh sadviand a@feérb_aélﬁ hien 25k @i in LON @i Db NGréMeded, the
foreign substances is discharged into the clean booth

40 esard aciontioai tresteas trhteo i tisd derafspdiet Jcéceamtmm hBaoduring
[0030] Furthernore, in the resin pellet fillin
é’ﬁﬁ aﬁ%@@@tr%e@pw and GoHeg b %l%%lfﬁﬁ ottt 31

Aqgl operatlon of connecting the filling nozzle 10 to.
the filling inlet 31, such that the air is blown from the
filling inlet 31, and the drop and interfusion of the
fofeign substances and the interfusion of outside air can
be prevented.

Still further, when the clean air is taken into the
transport réceptacle 30 being filled, finely powdered
foreign substances such as the fine resin powder and small
resin fragments contained in the resin pellets can be
actively discharged together with the air from the filling
inlet 31, so that the.content of the foreign substances in
the resin pellets filled into the transport receptacle 30
can be further reduced.

[0031]

Further yet, the resin pellet filling system may also
be provided with a sampling nozzle 80 and a clean air gun
90.

The sampling nozzle 80 samples the resin pellets
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18 intake unit 70 which takes the clean air into the
transport receptacle 30 via a clean air intake inlet
33 provided separately fromthe filling inlet 31. The
clean air intake unit 70 conp %ISGS, for exanpl e,
clean air 5 supply neans (not “shown) such as a
conpressor unit or a blower equipped with a HEPA
filter, a coupler 71 connectable to the clean air

'f@%ﬁléd‘lﬁ{ g &b aZ@'k?@fbr@'flllrg@kﬁltl,d) "€he transport
(pressure resistant PVC hose) 72 coupling the clean

arecspippt ye nB@Nsn tordde couterk 7t s Iguathety suehd ais
clean air intake unit 70 is provided, the clean air
i GovRlRh Tntlehe helie addpora 3 s &le 30 durl ng the

t d let 31
ohd crEoE st e egigggﬁﬂn%@cof%ﬁgtﬁggf?‘fﬁ hBb3fE G0 the
terifhierfdd |4 gtﬁ@'fi dn g Stcted had 1he @hé &és@ﬁﬁ&@f cap

fromthe 15 flfllng |n % and the drop and

| 32 epd st O N 10d fhEllﬁ@rﬁmg@tsmbséﬁntEQ angdnépert receptacle
interfusion of outside air can be prevented. Stil

f 30 t heropeved irheomi@ant@i ¢leantelentihtdnghénlet 31 and
transport receptacl filled, fipel owder ed

20NF o T R s?%ﬂcg% W ﬁééEbY%et??n%u?ES|%ngo%ﬂe?oupled
a@? §@€Jéleéﬁséfrc%@€éfg @egﬁ t?ﬁ8€dsﬁgwﬁa vﬁgsénclﬁan air

can be I scharged together with

aizﬁti](@nlirﬁ'@ félyinga pbpbstuBd, reoitbahtt becchokent oot
the foreign substances in the resin pellets filled

i p@@32he transport receptacle 30 25 can be further
reduced. [0031] Further the resin pellet filling
s&%@%%@n%%lb$§oFl%élBgoV?é€9 dhith a sanpling nozzle 80
and a ﬁéEQP gl eg n pellet filling method according to the
embodiment of the present invention will be described with
reference to FIG. 1 to FIG. 3.

The resin pellet filling method according to the
embodiment of the present invention is a method of filling
the resin pellets within the silo 20 into the transport
receptacle 30, and the method comprises: using the resin
pellet filling system described above; bringing the
discharge outlet 21 of the silo 20 into communication with
the filling inlet 31 of the transport receptacle 30 via
the filling nozzle 10; and filling the resin pellets
within the silo 20 into the transport receptacle 30.

According to such a resin pellet filling method,
positional differences of the transport receptacle 30 are
compensateed by the.filling nozzle 10, such that the
transport receptacle 30 is easily connected td the filling

nozzle 10. Moreover, it is possible to use the space S

formed between the upper part 11 and the lower part 12 to
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90. 30 The sanpling nozzle 80 sanples the resin
pellets 19 retained in the silo 20 before filled into
the transport receptacle 30 in order to check its
quality, and is coupled to t silo 20 via a pipe 81
The clean air gun 90 bl ows of f dust adhering to the 5

peripheries of the filling inlet 31 and the dust proof
cap 32 before the filling inlet 31 of the transport
resepiacliee Bhhdsy dd) R5EEIg s b LBdndde Sudhidg the

inlet 31 and the dustproof cap 32 and renove the

dilsne mawin pooigt ezhd tonahe dsan Giagseppd yf nemnshe resin
(not. shown) via a clean air 10 intake line (e.g., a
ekt hensthht 1¥YC hose) 91. [0032] [Resin Pell et
Fiédggp Met hod] Next, a resin pellet filling nethod
according to the enbodinent of the present invention

Wil beydescrhbed, Withind Schef el encggtosr Hfe ZebonFb&ilets,

3. The resin pellet filling nmethod according to the
enbodi @ (wf< tde present invention is a nethod of
filling. the resin pellets within the silo 20 into the

t¥agpprerablet et ek bl ad, bam ¥akahEehoergpen segount (a)
usi ng the resin.20 pel.let filli.ng system.describ

a{%g}’fg;n 6Fi ien_&ltet’?_ adir_s%‘r} de l&ﬂ:_ﬂ )é_t_%GZfloq‘aq '%o%q} gt0r an
Zhd i Gﬂ”@WWd%ﬁ'd¥76ﬁé'éiﬂ!Hi§dHéfq5h'ﬁﬂdﬁ tHe W nside of
the transport receptacle 30 via the Tilling nozzle

Hthe asutk d1t dynighdide Testd ped | etissiaetbf nthbecsehn BOoth 40
into the transport receptacle 30. 25 According to such
yaesihe pothaist iduchgl aevhodpreposartohdl dnfif anepapeynt

of the transport, receptacle 30 are
{c) ﬁ%/min J% air discharged from resin pellets filling

inlet 31 of the transport receptacle 30 in accordance with
the filling amount of the resin péllets

Thus, it is possible to ensure that the air (the
amount of air corresponding to the filling amount of the
resin pellets) discharged from the filling inlet 31 of the
transport receptacle 30 during filling is discharged. It
is also possible to maintain a positive pressure in the
clean booth 40 and prevent contamination due to the flow
of the outside air from the connection opening 41 into the
clean booth 40.
[0034]

Moreover, when the clean air is taken from the clean
air intake inlet 33 into the transport receptacle 30
during the filling of the resin pellets,

(e)+(d)<(b)<(a)
is preferably satisfied by a relation among an amount (a)
m®/min of the clean aif blown into the clean booth 40, an

amount (b) nﬁ/mih of the air discharged from the inside of
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conpensateed by the filling nozzle 10, such that the
transport receptacle 30 is easily connected to the
filling nozzle 10. Mreover, it is possible to use

the space S 30 forned betmeequhe upper part 11 and

the lower part 12 to 20 renove the finely powdered
forei gn substances such as the fine resin powler and
small resin fragments fromthe resin pellets being
thkl edrel-0833linderFunt her raee ouddhiiBgotthenki Idliel® Sboth 40
the resin pellets, (c)< (b)<(a) is preferably

yabi sheedxbypuatr dhati 36 afondecanparsuperta)ll, mBhnmamoght
t he cg?an air blown into the clean booth 40

dFBuRt/TbY B/ Hie %%rt%S%Wraﬁ%%cﬁa@I@eeh?rSinl?ﬂ@g inlet 31
L st t Li 14t t sj. f
R e s

€ éxhaus
gantihy, aABUNANoZNMRUBL rebGh PRAMER SOf adid a6 SeRAMEedd)
fromreéesin pellets filling inlet 31 of the transport

métepn act et 30 ¢heancai dahakeni ihtot heef tkhhagoatrount

of the resin pellets 15 Thus, it is possible to ensure
tReEPLRE L8 PO(VRe tAfoGALadf aditr iodekespeidthgdXo t he
filli amount .of the..resin pell.ets) dj.scharged from
the fi ?’luisng_lit_n &t PSP hé © s Sort c{rlesccep%% &0
GUEeRgnf KhibsREnke sdiceranged: it theS r@ls8Q RRSSIH L Bdng
maintain a positive pressure in the 20 clean booth 40

dnd lptevemrbmc ghkafinatingn iduett @1t g fusawofoftiene-lean air
outside air fromthe connection opening 41 into the

tp&gn Boomhthe. clleed4pinvimdaker indiedn Ihdrdedhair

is taken fromthe ile%%
transport receptacle .

Moreover, it is possible to
ensure that the air (the amount of air corresponding to
the filling amount of the resin pellets and the clean air
taken into the transport receptacle 30) discharged from
the filling inlet 31 of the transport receptacle 30 during
filling is discharged. It is also possible to maintain a
positive pressure in the clean booth 40 and prevent
contamination due to the flow of the outside air from the
connection opening 41 into the clean booth 40.

[0035]

Next, a specific procedure of the resin pellet
filling method will be described. It is to be noted that
the resin pellets are filled while the clean air is being
taken into the transport receptacle 30 from the clean air
intake inlet 33. |

When the resin pellets within the silo 20 are filled
into the transport receptacle 30, the vehicle loaded with
the transport receptacle 30 is stopped at a predetermined

position of the first floor, and then the dustproof cap 32
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25 air intake inlet 33 into the transport receptacle
30 during the filling of the resin pellets,
(c)+(d)5(b)<(a) is preferably satisfied by a relation
anong an anount (a) nB/mn o% the clean air bl own
into the clean booth 40, an 6 anmount (b) nB/mn of
the air discharged fromthe inside of 21 the outer
cylinder 14 to the outside of the clean booth 40 via
the exdhausin Puste 18 QApitdie JPRer PaFdmdkled ahanmunt

(c) nmB/mn of the air discharged fromthe filling

it @isRirt afeddrecdalansipris rieiggptcacl e 30 in accordance
with the 5 filling amount of the resin pellets, and an
amountAf dJPe Byl rowf thhesetenth Hleo¥ aklehe | ateanpgooth 40)

transport r tacle 30 via t I ir i Kk .
iva AT R o TR T erP f S oRiP gt
' ¢ . i h ,
e nlgg}?é’l]gyﬁxfl eg, c?j?om?ﬁe %‘ﬁl [ ngl(lgll'}lllg e?oéi%;agggﬁg%'s 2

thee£h 6dipeat I (dikeprds PNt e cleam) aietent ake théedtBEr
into the transport receptacle 30. Mreover, it is

possd bl an tepe mswr eont higte t ier s rElode apmupetof therclean
corresponding to _the fiIIing?anDunt of the re

pREY et et Yhe" cf RahC athe 1512k e? F nt B2 1B f?gégpg?tOf the
(EespLaste MM acha 96 1AgTehbes Thhe! PRbREChEEne

ransport receptacle 30 durin Ing is

di seharged. idto i hdl 6PaR9ssHH! et eptdEDEaBD. A After
positive pressure in the clean booth 40 and prevent _
cont fhimbtd otheluent aké hef f tow oleéheadut shtde &he trapsport
the 20 connection opening 41 into the clean_booth 40

P

[vecsptamkxt30a thecpPrEa BCQBUFBeoﬁeFHBdré%PﬁrpQPFB? the
dustproof cap 32 of the filling inlet 31. At this point,

because the air is blown from the filling inlet 31, it is
possible to prevent the drop of the dust, the clean wiper,
etc. into the receptacle even if the filling inlet 31 is
directed upward and open.

[0036]

Next, the operator on the second floor moves the
movable cylinder 15 of the filling nozzle 10, and aligns
its lower end with the filling inlet 31 of the transport
receptacle 30. Aﬁ this point, the movable cylinder 15
moves in a predetermined amount in the forward/backward
direction, horizontal direction, vertical direction and
inclination direction and achieves satisfactory positional
difference compensation effects, so that it is possible to
easily perform the operation of connecting to the filling
inlet 31 of the transport receptacle 30.

After the filling nozzle 10 is connected to the

filling inlet 31 of the transport receptacle 30, the resin
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filling method will be described. It is to be noted

that the resin pellets are filled while the clean air

is being 25 taken into the transport receptacle 30
fromthe clean air intake iQ}ft 33. Wen the resin
pellets within the silo 20 are filled into the

transport receptacle 30, the vehicle |oaded with the
transport receptacle 30 is stopped at a predeterm ned
Peinesist hes af sbharbkbskrbhoehe andot hen the dust gradfing
cap 32 22 of the transport receptacle 30 is renoved

afd thee rekianppaittsedepbathe 3@anspbirppedcepiacle 30 is
operator on the second floor (the clean booth 40) ,
serares -dudheadhdrirdgot §1lRdngusepséatecds I2iatgined 1in
5_peri phery by use of the clean air gun 90, an

&l I, a clean w per (dustproof type cloth), etc.

On the gt ~yan operator on the first floor
conneéf§+gﬁgsﬁgzgﬂa)air intake unit 70 to the clean

disr dantiakea eidnbgt a33edfattilon almoaves por Emoerept (@] e’3Bin of
and starts the intake of the 10 clean air into the
tuhenseen edeeptlavine i3do Afreclegenfioaiing hen mmgant (b)
of, the clean air into the transpor recept.,acl ,
FﬁéméﬁePgtBPeoﬁlfhal§€Eéﬁae?IEEBmo%QﬁslPﬁgdedSEt%ggoputer
capn - t.he fill| inl et : ' ' - he
6: calﬁélee%{ %él g‘lor tllrlsf3 ch?v\gln1 rc())%tth%t fc%ﬁr%a?lngﬁidrﬁhetwsflail tt

e nbusROSRIdY @ d @ reenipddie giep 1f, tde dusint the) m’/min
clean wiper, etc. into the receptacle even if the

fdfl Itineg dinl eli stharsyedifimot dtheupuiarldirendi rolsdn. 3T opBeghe
Next, the operator on the second fl oor npves the .EP.
Ao iy [GereRt al o f34 He fA3FHRpHeE M e Ehgnftt1ing
%ﬂo'% of the resin pellets, and an amount (d) m’/min of

the clean air taken into the transport receptacle 30 via

" the clean air intake inlet 33.

[0037]

That is, when the filling of the résin pellets is
started, the air (c) corresponding to the filling amount
of the resin pellets and the air (d) taken from the clean
air intake inlet 33 are blown from the filling inlet 31 of
the transport receptacle 30.' However, when there is no
air (b) discharged from the exhaust duct 16, the foreign
substances such as the cut powder contained in the resin
pellets leak out from the filling nozzle 10, and
contaminate the inside of the clean booth 40. Therefore,
the amount (b) of the discharged éir is secured which is
larger than the amounts (c)+(d) of the airs blown from the
filling inlet 31 of the transport receptacle 30, thereby
keeping the inside of the clean booth 40 clean.

Furthermore, if the amount (b) of the discharged air
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its lower end with the filling inlet 31 of the
transport receptacle 30. At this point, the novable
cylinder 15 noves in a predeterm ned anmount in the
forward/ backward direction, ? rizontal direction,
vertical direction and 25 inclination direction and
achi eves satisfactory positional difference
conpensation effects, so that it is possible to

easidob perdfqRy, mthke sqper@l)i e ioft cenmectinrg dleddness
filling inlet 31 of the transport receptacle 30.
Afawgl t i dSitivedy posdsered issadennddthed aetspeadie t30 the

filling inlet 31 of the transport receptacle 30, th .
(W H O atmQIebed gy @r&%@é&%% dis ét?,ofghcﬁo is
t id ] the 1.esi f:s. inpto t ansporit, s;
r%;ese%téa‘%gegq%(?%l‘ gh%stogLrt ed. Ole(reiﬁ,lsrdu@)lt)n'g ?1?\ s|r'ng, a inside
Pathd cr@intdied 400 i sMb dudht( Qot(@rreddiAed)pridssure,
satisfied by a relation anong an anount (a) nB/mn of

tared dleamwisidd adr ifitavs by cfman teotdont G ctEmrampraning
(b) nmB/mn of the air discharged fromthe inside of

t4le and gont@pingdes the drnHelorkitde gilaate Rgah 40

oth 40 via,the .10 exhaust_duct 16 .of the a
T A T G T 1 TR i crr g ol of
thes fdlddngddd eli B3L Ot Id@nsil tcraaemaste 8.
in accordance with the filling anpount of the resin
pel | etB; andarmamitdd (hatrBi fi thofclédre ieabsataken into

taken into the transport receptacle 30 via 15 the
diheart ransHantake dantac133.30 | g Thiekling, \{Hes ameunt of

ULt abe ool et s s St L8, 3 Lok
drop velocity of the resin pellets decreases due to the
air resistance, so that the time required for the filling
becomes longer accordingly. However, if the amount of air
blown from the filling inlet 31 increases, there are more
chances that the foreign substances such as the cut powder
contained in the resin pellets are discharged together
with the air, so that it is possible to expect the effects
of further reducing the amount of the foreign substances
contained in the resin pellets.

[0038]

In addition, it should be understood that the present
invention is not limited to the embodiment described
above, and can be suitably modified within the scope
defined in claims. For example, the lorry is used as the
transport receptacle in the embodiment described abdve,
but a container (with any shape such as a columnar or

rectangular parallelepiped shape) may also be used.

Moreover, the filling may be carried out while the
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of the resin pellets and the air (d) taken fromthe

clean 20 air intake inlet 33 are blown fromthe

filling inlet 31 of the transport receptacl e 30.

However, when there is no 5(b) discharged fromthe
exhaust duct 16, the forelgn substances such as the

cut powder contained in the resin pellets | eak out
fromthe filling nozzle 10, and 25 contam nate the
itnsirdp ft ihecgltedn haet kedl. ither efaieontidle saEntyithout
(b) of the discharged air is secured which is larger
thHapitriee tdyeo (imtag spo)jrt( de celp tiaked eai r $idvleonsrr ,f ivart e resin

filling inlet 31 of the transport receptacle 30,
ﬁ?&#@&% ASediidd ohd .%.0@@ &F-aq%e iA1t@ark hso Srarngport

g:s %Q.FHFthfﬁ%. 1zon aHES'n%”“ éfyl%%% é%%lClency

arged alr I'S tOO arge e alr

R Hei SHNGih e o N licpRss ne;\a@ dfPagid Ir\éeém pellets,
pressured state with respect to the outsid

aﬂwbgﬂham(tuamﬂ&umepnmﬂdnabHdutaﬂsmmmﬂhxﬁd@uﬁlysbr
al so sucked as the discharged air (b). Thus, the

ISFAUFE TS 39l vt Hd 1d) &he BesHR @@hl@qﬁcﬁm g pplarality of
tive sur e and.t he r, . f.lows in from

?ﬁgﬁbo eclf%h opedin %hff a%&’g%’Ié%ﬁ%ﬁ%ﬂ?tﬁﬁ&?qﬁ%de

qfoot3vg cl ean booth 40 Therefore, the clean air (a)

nore than the amount (b) of the discharged air is

bl own Hurttheidrered eamdaaididpe likdd tis woidie 418 askesent

that if the clean air is taken into the transport

ABYERtdene 130 ddweickgdf iane; met tHevidrsuritn gfateaiialblamwnilong

fromthe fillin |nIet 31 increases, and the drop

78 d&i EyBerfe PRteRts HedEEH dRPstenRs- For
%&%me%'S %%P re%% h%%v%%% 6“32&?%%% f%atggetq$]

fillrng ones onger acc Wwever
&Hnuﬁhgobfathe @dmy%éﬂhaﬁdﬂ§lﬁdééd'Ebéﬂﬂ‘ﬁeiibts with a

i ncreases, there are nore

low content of foreign substances currently mass—-produced
for use in optical disks, cyclohexane-based resin pellets
with a low contenf of foreign substances which have the
potential of being used in next-generation optical disks,
polyethylene-based resin pellets with a low content of

foreign substances for use as a cover material of a high-

voltage electric cable, etc.

Industrial Applicability
{0040]
The present invention can be applied to a filling

nozzle, a resin pellet filling system and a resin pellet

filling method for filling resin pellets within a silo

into a transport receptacle such as a lorry or container.
More particularly, the present invention can be suitably

used to the filling of polycarbonate-based resin pellets



chances that the foreign substances such as the cut
powder contained in the resin pellets are discharged
together wth the air, so that it is possible to
expect the effects 20 of further reducing the anmount

of the foreign substances cohtained in the resin
pellets. [0038] 1In addition, it should be understood
that the present invention is not limted to the
efeRpdi ey desar idked 2 PR raanfh GAbfersidd ably

nodi fied within the scope defined in clains. For
exanple, the lorry is used as the transport
receptacle in the enbodi nent descri bed above, but a
container (wth any shape such as a col umar or
rectangul ar parall el epi ped shape) may al so be used. 30
Moreover, the filling may be carried out while the 25
transport receptacle is kept in a horizontal state

wi thout tipping the transport receptacle. However,
when the resin pellets are filled fromone place into
the transport receptacle in the horizontal state,

filling efficiency 5 decreases due to the repose angle
of the resin pellets, and it is therefore preferable
to simultaneously or sequentially fill the resin
pellets froma plurality of filling inlets (e.qg.,
three to four filling inlets). [0039] 10 Furthernore,

the resin pellets to which the present invention is
directed are not linmted in material as long as it
requires a |l ow content of foreign substances. For
exanpl e, the present invention can be applied to the
filling of the polycarbonate-based resin pellets with
a , .
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15 | ow content of foreign substances currently

mass- produced for use in optical disks,

cycl ohexane-based resin pellets wth a | ow content of
foreign substances which have,the potential of being
used in next-generation optical disks,

pol yet hyl ene-based resin pellets with a | ow content of
20 foreign substances for use as a cover material of a
hi gh- voltage electric cable,agis. | ndustria
Applicability [0040] 25 The present invention can be

applied to a filling nozzle, a resin pellet filling
syste anq%a resin pellet filling nethod for filling,
resin pel IRt W H P ST o~ i htbl ar 27 HhsPottets within a

R R R R e

particularly, the "presen i‘on"can

used-dex dhiezdd Idy ngor@r R0l vgar bonat e- based resin

pellets 26 requiring a | ow content of foreign

subst aarcegppP7 pdLAldBindcted fwith ng dogcharge éutlet of

resin pellets within a silo into a transport
rtgkeepsﬁal(ﬂ'e,artche filling nozzle 5 characterized by

conprising: er rt, connected with,a dischar

out | etac'o#1 ?Iﬁg) S| o(;:orgrﬁ%c%eﬁ?ow ?hp%rﬂighﬂ%cf%ge% (?ﬁ Ghe
fiddrspb it @cPe e, transport receptacle, 10 the

upper part including: an inner cylinder which guides,

i nto tttes |wppeer paartt indieudiasgn pell ets di scharged

fromthe discharge outlet of
an 1nner cylinder which guides, into the lower part,

the resin pellets discharged from the discharge outlet of

the silo; and

an outer cylinder covering the outer periphery of the
inner cylinder,

the lower part including:

a movable cylinder which is inserted in a space
between the inner cylinder and the outer cylinder so as to
be allowed to move in a forward/backward direction, in a
horizontal direction, in a vertical direction and in an
inclination direction and which guides, to the filling
inlet of the transport receptacle, the resin pellets

discharged from the inner cylinder}

2. The filling nozzlevaccording to claim 1,
characterized in that

the upper part is equipped with:

an exhaust duct which discharges air from the outer

cylinder to the outside.
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the silo; and an outer cylinder covering the outer

peri phery of the 15 inner cylinder, the |ower part

i ncluding: a novable cylinder which is inserted in a
space between the inner cylifgder and the outer

cylinder so as to be allowe O nove in a

forward/ backward direction, in a 20 horizontal
direction, in a vertical direction and in an

i nclirati on rdisiectean cand ivhiiely gyisdes drardRe ddilddaney
inlet of the transport receptacle, the resin pellets
dogpirasged:from the inner cylinder. 25 2. The filling

nozzl e accarding to_claiml, . characterized in that ,
the ufpérlgdrd POz fped Thlt Fesin Satdrds didhimigcpilo

L.schar Lr tr ter I r t ;
anTe & Y55t PR e ] g, Prdiepaving an
Sbpeac bz ednii cte@Mfitdl RYdiddhalrddan@urazal @t erld Idi1o,
resin pellets within a silo into a transport

eedept dower phetf idonneg treoz #liebhavifrid lamg Snlgtero fpahte
connected wth a discharge outlet of the silo, and a
FEREEPRALL TEGHRECCIG withie APPSN PFH Aingtlusiingh@n inner

HATPREL (ROSSPLEEIE, TA,UPREl ROl ML RSy

ner — cyli r gui int

F@iila_tspalils%mrgieac HRLEEE nie QMR rYes hANAR Ut ltgle Qfilo,
he silo, 10 and an outer cylinder covering the outer

pedi pheoytefr lyd indemrecosgnimderthe mitdeawgredasiery of the
i ncl udi ng a novabl e
inner cylinder, the lower part including a movable
cylinder which is inserted in a épace between the inner
cylinder and the outer cylinder so as to be allowed to
move in a forward/backward direction, in a horizontal
direction, in a Vertical direction and in an inclination
direction and which guides, to the filling inlet of the
transport receptacle, the résin pellets discharged from
the inner cylinder;

a clean room which stores the filling nozzle;

a clean air blower which blows clean air into the
clean room; and

an exhaust device which discharges air inside the

outer cylinder to the outside of the clean room via the

exhaust duct of the upper part.

4. The resin pellet filling system according to
claim 3, characterized by comprising:

clean air intake mean for taking clean air into the
transport receptacle via a clean air intake inlet provided

separately from the filling inlet of the transport
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cylinder which is inserted in a space between the
inner cylinder and the outer cylinder so as to be
allowed to nove in a forward/ backward direction, in a
hori zontal 15 direction, in agyertical direction and
in an inclination direction and which guides, to the

filling inlet of the transport receptacle, the resin
pell ets discharged from the inner cylinder; a clean
rssmitvicle stores the filling nozzle; 20 a clean air

bl ower which blows clean air into the clean room and
an exhaust device which discharges air inside the

out er li { tside e roomyvia

Che’ " cihadnit el A de SHEE Aqthy gl ifdetAen by
pedreti fiddd ng system according to claim3

characterized by conprising: clean air intake nean for

t aki ngigirenre afgsimtpellet filnspordyseaept dod eres on gpellet
clean air intake inlet provided 30 separately from

t N9 1596 557 81819 HOHAaspbrth 29  receptacl e. 5.

Poreotd 1181 L1108 IR B AT 10 Bt g o1

conpri si'ng: a resin pe

rigfdd Ppeldfispdrid |ddr@ptiem @@%ﬂﬂ?ﬂ%%ﬂf@i%@ving an

filling nozzle to fill resin pellets wthin a si

upRe ra pardnsponteatese ptisd] & direcHdadde ngutnoziz | @f heve ngilo,
an _upper part connected with a discharge outl et of
& lewern Pt £ana\eatgshritl tdbrinelctleling tinket iof i the

iﬂyéﬂéﬂgkgiy%ceptacle, the upper part including an inner
cylinder which guides, into the lower part, the resin
pellets discharged from the discharge outlet of the silo,
and an outer cylinder covering the outer periphery of the
inner cylinder, the lower part including a movable
cylinder which is inserted in a space between the inner
cylinder and the outer cylinder so as to be allowed to
move in a forward/backward direction, in a horizontal
direction, in a vertical direction and in an inclination
direction and which guides, to the filling inlet of the
transport receptacle, the resin pellets discharged from
the inner cylinder;

a clean room which stores the filling nozzle;

a clean air blower which blows clean air into the
clean room; and

an exhaust device which discharges air inside the
outer cylinder to the outside of the clean room.via the
exhaust duct of the upper part, and

bringing the discharge outlet of the silo into

communication with the filling inlet of the transport
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transport receptacle, the upper part including an

i nner cylinder which guides, into the | ower part, the
resin pellets discharged fromthe discharge outlet of

the silo, and an outer cylinggr covering the outer

peri phery of the 15 inner cylinder, the | ower part

i ncluding a novable cylinder which is inserted in a

space between the inner cylinder and the outer

aplcepderc lso vds: tthebe idllliogedhotza 1l emavel ithem filling the

f or war d/ hackward direction, in a horizontal

dietedt Pert et £ npgr thheals idior d@ticothénd iamsqert receptacle.

inclination 20 direction and which guides, to the

filling inlet of the transport receptacle, the resin
pel | etes dingehalad, et i 1NNEY A ccdE R0
room which stores the filling nozzle; a clean air

bllever Swhichla ralotws icleeial naithaitntzo ridlet i2h Aty rePMmount
and ag exhaust device which discharges air inside the -
dar el (PEnnaérthe eheabuesrdelernt hetel she coeanvicgom,
the exhaust duct of sthe upper. part, and bringing . the
disch§Pb§n5ﬁ¥1et“3fI%ﬁ@lgiB% FH?OCE§Gn08&ﬁuhlg§Pi6Hto the

withnt Reohi I 1ing inlet of the transport 30 receptacle

via the filling nozzle and then filling the resin
pel | etas1 farm@unthelyi Ik /mihoothenkr angpaikcheeeRbAG@m the
6. The resin pellet filling method according to 5

éngiAes ofchhracuseirz ey liimdetratt oa tihel aniteridenmonfy tdre clean
nt, (a) mB/mn of the clean air blown into the

anou .

EPEENV-Bo eafXRREHM UL Rd/ MPRSST Pt cladkh air

bl own 5“%91 cl\e an.amgunt . (b /lmn of .

t he aﬁr |§%€§?é€d %Péh??géf alrnglschgr%egsfqgm resin
pellets filling inlet of the transport receptacle in
accordance with the filling amount of the resin pellets

satisfies

(c)=(b)<(a).

7. A resin pellet filling method comprising:

using a resin pellet filling system according to
claim 4, characterized in that a relation among an amount
(a) m’/min of the clean air blown into the clean room,

an amount (b) m3/min of the air discharged from the
inside of the outer cylinder to the outside of the clean
room via the exhaust duct of the upper part,

an amount (c) m®/min of the air discharged from the
filling inlet of the transport receptacle in accordance
with the filling amount of the resin pellets, and

an amount (d) m®/min of the clean air taken into the
transport receptacle via the clean air intake inlet

satisfies



10 inside of the outer cylinder to the outside of the
clean roomvia the exhaust duct of upper part, and
.an amount (c) nB/mn of air discharged fromresin

pellets filling inlet of the 41ansport receptacle in
accordance with the filling amunt of the resin
pellets 15 satisfies (c)< (b)<(a) 7. Aresin pellet
filling nmethod conprising: wusing a resin pellet

filling)syst)emaeqending to 20 claim4, characterized
in that a relation anong an anount (a) nB/mn of the
clean air blown into the clean room an anount (D)
n8/mn of the air discharged fromthe inside of the
outer cylinder to the outside of the clean roomyvia
t he exhaust duct of the upper part, 25 an anopunt (c)

n3/mn of the air discharged fromthe filling inlet
of the transport receptacle in accordance wth the
filling amount of the resin pellets, and an anount (d)

n8/mn of the clean air taken into the transport
receptacle via the clean air intake inlet 30 satisfies
31 (c)+(d)<_(b)<(a).



