WO 2008/ 050972PCT/ | CR2007/ 005141 [ DESCRI PTION] [l nvention Titl e]
NQZZLE ASSEMBLY FOR I NJECTOR [ Techni cal Field] 5The present invention
relates to a nozzle assenbly for an injector. Mre particularly, the
present invention relates to a nozzle assenbly for an injector that
enabl es manufacture of high quality injection products by effectively
exhausting g¥¥ 3808l ten plastic flowing at a high é’EE)/é‘B.Z“””“Us“l

[ Background Art] 10Injection nolding is a typical nmethod of nolding

t hernopl astics. In injection nolding, products are made by injecting
nolten plastic into a nold. Therefore, a nozzle for injecting nolten
plastic into a npkdcreeMoONRted in an injector. An injecting nozzle
pressure feeds and supplies nolten plastic to an 15 injecting nold
by using a scre i v Such an injecting nozzle is disclosed in
Korean utility Egﬁgﬁgﬁgﬁb ublication No. 1990-4225 (hereinafter

called "prior util ;tsﬁé%ZLEASSEEIIng‘q%@WﬁCf@ he prior utility, an

i njecting nozzle, owWn I'n I'nc es a body 10, a head 20,
a poppet 30, and a vent ring 40. 200ne end of the body 10 is
ggrﬁéﬁﬁt shown) of an injector, and nolten

connected to a q%{;ﬁ?‘
plastic is supplie romthe cylinder to the body 10. The other end

of the body 10 is coupled with the head 20.
5 The present invention relates to a nozzle assembly for an injector.

More particularly, the present invention relates to a nozzle assembly for an

injector that enables manufacture of high quality injection products by

effectively exhausting gas in a molten plastic flowing at a high speed.
[Background Art]

10 Injection molding is a typical method of molding thermoplastics. In
injection molding, products are made by injecting molten plastic into a mold.
Therefore, a nozzle for injecting molten plastic into a mold is mounted in an
injector.

An injecting nozzle pressure feeds and supplies molten plastic to an

15 injecting mold by using a screw cylinder. Such an injecting nozzle is disclosed
in Korean utility Laid-open Publication No. 1990-4225 (hereinafter called “prior
utility”).

According to the prior utility, an injecting nozzle, as shown in FIG. 11,
includes a body 10, a head 20, a poppet 30, and a vent ring 40.

20 One end of the body 10 is connected to a cylinder (not shown) of an
injector,,'.and molten plastic is supplied from the cylinder to the body 10. The
other end of the body 10 is coupled with the head 20.

A molten plastic pathway 12 is formed in the body 10, and the poppet
1



A nmolten plastic pathway 12 is forned in the body 10, and the poppet
WO 2008/ 050972PCT/ KR2007/ 005141 30 and the vent ring 40 are nounted
in the nolten plastic pathway 12. The vent ring 40 is inserted
in the poppet 30, and a plurality of protrusions 42 are radially
protruded at one side of the vent ring 40. Therefore, when the nolten
pl astic pass®OPHEWE an exterior circunference of tFETERGEMIEL 30,
gas in the nolten plastic is extracted to a space between the vent

ri ngs 40. In addition, a gas exhaust hole 14 is fornmed from an
interior circunference of the body 10 to an exterior circunference of

the body 101 argb irdanhexéntding a0 agafourtedihisaisbiteh flasticpathemy é2i or  of
"the body 10 through the gas 10exhaust hol e 14. An injecting
hole 22 is formed atThengergnthgod0 tidhénskded 2 @he PhppattdQ, eamdph gduralgy of
supplied through the nolten plastic pathway 12 passes around the

ext erior circundretnesione 4afare Fediatp pbtd&Datame side of theplenting 40. Thenefate,
(not shown) through the injecting hole 22 of the head 20. 15However,
the gas in the whent the mblient plastics passhadbioagh wheexterios dreumferense ftthe
passes around the exterior circunference of the poppet 30, but

t echni quess f or mbbetcid, gas in tha mokien plastia in exigreted loghsrase baweeBhgyandt i c
are not disclosed according to the prior utility. Therefore, a large
amount of gas i"98é4Atained in the nolten plastic injected through the
injecting hole 22, and 2Q0i nferior gr oducts are ,Qr oduceg due to,the
gas. I n addi tihodditign, & 9ameeXhatst PPlRg 4 dS Jf8EReT STk fANe MMGHPE| v

extract the gas fromthe an addi,tiona

needed in or derc'rPHmfﬁr‘iﬂcPl’?g%é’Z’gY r% ?qséﬁ '(?:?G‘Frfoé Argimieenee Lf‘l‘ﬁébgcfyo@%"ge
gggg?gﬁgg7%&%ﬁﬁ%%}%gge ra%csitlégtto Oeséxteq%}/ oP e Q)iogyb 10 ttYr%)ugh the gas

10 exhaust hole 14.

An injecting hole 22 is formed at one end of the head 20. The molten
plastic supplied through the molten plastic pathway 12 passes around the
exterior circumference of the poppet 30 and is supplied to a mold (not shown)
through the injecting hole 22 of the head 20.

15 However, the gas in the molten plastic is exhausted when the molten
plastic passes around the exterior circumference of the poppet 30, but
techniques for effectively extracting the gas from the molten plastic are not
disclosed according to the prior utility. Therefore, a large amount of gas is
contained in the molten plastic injected through the injecting hole 22, and

20 inferior products are produced due to the gas.

In addition, since the vent ring 40 does not effectively extract the gas
from the molten plastic, an additional drier may be needed in order to dry the
gas in the molten plastic. Therefore, equipment may be complex and product

cost may be high.



[ Detail ed Description of Invention] It is an object of the
present invention to provide a nozzle assenbly for an injector having
advant ages of nmaking high quality injection products by effectively
exhausting gas in a nolten plastic flowwng with a high speed. 5 To
achi eve the above nentioned object, a nozzle assenbly for an injector
accordi ng t o WP 10%08¥7%xenpl ary enbodi nent of the pres@RIKRHYENFI DN
may i nclude: a body having a nolten plastic pathway through which
nolten plastic passes; a head, one end thereof being connected to the
body and the other end thereof being provided with an injecting hole

for injecting tgﬁ)efé'ﬂéa BBscHBtiondfdflehion]a poppet mounted in the body,
first and second plastic noving grooves being fornmed in a length

direction thereof at} @%ﬁ,\)é[ﬂgﬁi&rtmpb{eggmi neg,ﬂgrgté{)ﬁﬁ{}igga 228 dsbéthnl he

nol ten plastic passes the Tirst ai astic noving

grooves and gasel i iigsdFPhlifg ailaRbiobe of hakitd hah sty Rbush bikiséts ket

ring exhausting t racted gas fo the exterior o e body, 15the

poppet bei ng i NgREHRY d:falidiRg bhd Mia MERn HlAdRE loWig With 8 Hidhespawd t en
plastic pathway Is only communicated with the second plastic noving

groove. g The T4 I:shieW 8@t hovBDMéiiBngd OBME:, ABYozble @RemBl fbouar d
the head and the second plastic noving groove be bl ocked toward the

head. A vent rijpjgctorBEEdingTRY a iest fepempidryagmiosuimentds the ptdsent iateritie
poppet, 20and a connecting hole comruni cating the nolten plastic

pat hway with thaapmehdd: pbadyt havingoy inrdteq pstie pathyap ¢hrbaginmwbicamaitbe
vent ring support. The poppet nmay include a shaft; a cone
coupl ed with onsastinghasdest hbeahahe ead thgpead \pethg donnaded tadhe/ berdy aridrthe
support at which the connecting hole comrunicating the nolten plastic
pat hway with t heherendrieredfdeingeroniedrgth agyinjectingi hole for imisgtingihe mplten
plurality of second vent rings, the shaft being inserted therein and
the firstiéind sweesind appeppet cnawpiednty Hieobods fisedi syl BesAREdPlasticapoving
exterior circunference thereof. The first vent ring may include a
first protrusi cdopusst beRIpfBMEddEY @t leBgthaqirgstiony thsrect| AL A PRHE of
one side of the first vent ripg along a | en ta direction thereof: a
second pr ot r usi FRuUpETeNcsihpiest surtebatine dnclieh; ??t'ﬁrpaéﬁ?scﬂm@ﬁéﬁ%gf%f
the one side of the first wvent ring along the length djirection .
thereof; and a @rgsseggg;{ Q@g'cd?‘@’é{]gf%g‘?‘?@tﬁ aﬁgtgﬁi\ghtl"? ngtltgg\p o5 65X %N

portion and t heansdea(l: ﬁr@g vt %’%é %%ﬁa%gtir%o{hgle%acted gas to the exterior of the body,

15 the poppet being inserted in the first vent ring, wherein the molten plastic
pathway is only communicated with the second plastic moving groove.
The first plastic moving groove may be opened toward the head and
the second plastic moving groove be blocked toward the head.
A vent ring support may be formed at one side portion of the poppet,
20 and a connecting hole communicating the molten plastic pathway with the
second plastic moving groove may be formed at the vent ring support.
The poppet may include a shaft; a cone coupled with one end of the
shaft and provided with the vent ring support at which the connecting hole
communicating the molten plastic pathway with the second plastic moving
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10A first exenplary first vent ring according to an exenplary
enbodi nents of the present invention may be divided radially into a
plurality of sections. A gas noving groove nmay be forned
radially at the first protrusion portion of a second exenplary first
vent ring. 15In addition, a gas groove conmuni cated with the gas
movi ng gr oov&MMYBB¥TY or med at an exterior circunfer eREEKBPOUNEE | 1 st
vent ring. A gas noving hole may be fornmed froman interior
circunference of a third exenplary first vent ring to an exterior
circunference of the third exenplary first vent ring. 20Iln the first
vent ring accorglodg i$ forinbd; amd ergilrality ofsdoont] v tisgsp thepehe dring inserted
I nvention, the first protrusion portion may be protruded nore than
t he second pr ottherginoandpthe tfirsh rnb yseeonolr akdic anovingegrobessdicing #mhediat an
exenplary first vent ring nmay be nade of sintered netal. At |east one
m nut e groove fexerextimusférencettheregfas in the nolten plastic may be
formed at one side of a fifth exenplary first vent ring. The depth of
t he minute groove nalhebfrstwanhiring cayonc!@leoa first protrusion partion psetrugad at
exhaust hol e for exhausting the extracted gas to an exterior of the
body may be forameexteioairgumieranseiarongi %lfétnﬁfq Brechiebveit iraerlesng lengthn
S5exterior circunference of the body. . .
direction thereof, a second protrusion portion protruded at an interior
circumference of the one side of the first vent ring along the length direction
thereof, and a gas storage area formed between the first protrusion portion
and the second protrusion portion.
10 A first exemplary first vent ring according to an exemplary
embodiments of the present invention may be divided radially into a plurality

of sections.

A gas moving groove may be formed radially at the first protrusion
portion of a second exemplary first vent ring.

15 In addition, a gas groove communicated with the gas moving groove
may be formed at an exterior circumference of the first vent ring.

A gas moving hole may be formed from an interior circumference of a
third exemplary first vent ring to an exterior circumference of the third
exemplary first vent ring.

20 In the first vent ring according to the exemplary embodiments of
present invention, the first protrusion portion may be protruded more than the
second protrusion portion by a predetermined length.

A fourth exemplary first vent ring may be made of sintered metal.

At least one minute groove for exhausting the gas in the molten
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The first vent ring may be inserted in the head. A second gas
exhaust hole may be formed froman interior circunference of the head
to an exterior circunference of the head. The first gas exhaust hole
may be connected with a vacuum punp. 10 A nozzle assenbly for an

i njector according to a second exenpl ary enbodi nent of the present

i nvention mayYqWeYEHE a body having a nolten plastic Fa&I#RYABRHbugh
whi ch nolten plastic passes; a head, one end thereof being connected
to the body and the other end thereof being provided with an
injecting hole for injecting the nolten plastic; a supporting

cyl i nder nount eglagtit maybbd fofmdaDatyone sidplotia difth Eyenodlarg fipp osritiing gr ooves
being fornmed at the supporting cylinder; a poppet nmounted in the
supporting cyli nder, Thée defth afitie sende droplasiay be mithinrig0r®@OIes. bei ng
formed in a length direction thereof at an exterior circunference

t hereof such that tha finsilgaeaxipuaittdefopedsastingtr@exjtactedaat to an exteribr
second pl astic noving grooves and gas in the nolten plastic is
extracted; 20anef the bedit may g fasredefronal iag iinferipricireumigrenice oh thet Bodgfto an
sections, the plurality of sections being inserted respectively in

t he suppor§i ng gftesisyekscumference of theebedyl t en pl astic pathway may be only
communi cated wth the second plastic novin roove. The first plastic
novi ng groove may beTB?JgfﬁEW"EE}%WHYP%E‘Sﬁ%%{ﬂn eadhe second plastic
novi ng groove is blocked toward the he vent_ ring support

head. A
may be forned at oneAsPEPNFoHS d?i‘hB"_FSttﬁ%!ep'@Bbe'P? fgrRpd; Togh bl R _
T o L e o ST e R bR B8R0, P51
f i i nd i f b i
o ooves may be. al t or 107 L4 ShAR HoR T berpONRIRLMITe HERR i
f db he fi i Iy
br edet er mied di ot anideABEs SR K A ARk:E ARG S RREET Berfar

protrusion portion, @rafrdded pé%sgnﬁﬁw@rﬁioﬁ)%ﬁf !ﬁﬁfudgiar GouY ﬁie\/rﬁ-@gg rﬁgéteﬂne

side of the vent ring nenber ong a lengt Irection’t

second protrusi Hﬁﬂ%ﬂm&? tRbGSH wilgfmdht rﬁﬁ]aétfﬂtp%&fé&f a hbaE WHE Rh& iRt

t he one side of e vent 'ring nenber along the length direction _
thereof, and a gE§ S&InAE@EE1AthE BodarntRfle BReVBRINtHeRRY béihg broRiied i bAN

portion and the second protrusion portion.

injecting hole for injecting the molten plastic; a supporting cylinder mounted in
15 the body, a plurality of supporting grooves being formed at the supporting
cylinder; a poppet mounted in the supporting cylinder, first and second plastic
moving grooves being formed in a length direction thereof at an exterior
circumference thereof such that the molten plastic passes through the first
and second plastic moving grooves and gas in the molten plastic is extracted;
20 and a vent ring member divided into a plurality of sections, the plurality of

sections being inserted respectively in the supporting grooves.
The molten plastic pathway may be only communicated with the

second plastic moving groove.

The first plastic moving groove may be opened toward the head and
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15The first protrusion portion nay be protruded nore than the second
protrusion portion by a predeterm ned | ength. A first gas
exhaust hol e for exhausting the extracted gas to an exterior of the
body nay be formed froman interior circunference of the body to an
exterior circunference of the body. 20The first gas exhaust hole may
be connect ed W& 8% cuum punp. A third gas exhaust KETERAY005E1
formed at the supporting groove. The vent ring nenber may be nade of
sintered nmetal. [Brief Description of Drawings] FIG 1 is a
perspective view show ng an expl oded nozzle assenbly for WO

2008/ 05097 2PCT/ #Rr36Cadqdastid incatimgigmose isdrocked tvdirdthetheatlhe fir st

exenpl ary enbodi nent of the present invention. FIG 2 is a
cross-sectional vi ewAsieowinggsupper nisiyriedommeizatena sidengrrjonf afithepoppet,

i njector according to the first exenplary enbodi nent of the present
5i nventi on. and amogpegding dole panyprieating dhe imoiies Hdastio gatimay exitentbear y
poppet used in a nozzle assenbly for an injector according to the
first exenpl ar ySSSRBOBIRRISTROWIY grRRvegpaskamformed alibe wentring support.  F1 G 4

is an expl oded perspective view showi ng anot her exenpl ar
P 5 P pg plurality of supporting c%linder protrusionsn}t):rme between the

supporting grooves may be alternately disposed apart from poppet
protrusions formed between the first and second plastic moving grooves by a
predetermined distance.

The vent ring member may include a first protrusion portion protruded

10 at an exterior circumference of one side of the vent ring member along a
length direction thereof, a second protrusion portion protruded at an interior
circumference of the one side of the vent ring member along the length
direction thereof, and a gas storage area formed between the first protrusion
portion and the second protrusion portion.

15 The first protrusion portion may be protruded more than the second
protrusion portion by a predetermined length.

A first gas exhaust hole for exhausting the extracted gas to an exterior
of the body may be formed from an interior circumference of the body to an
exterior circumference of the body.

20 The first gas exhaust hole may be connected with a vacuum pump.

A third gas exhaust hole may be formed at the supporting groove.

The vent ring member may be made of sintered metal.

[Brief Description of Drawings]

FIG. 1 is a perspective view showing an exploded nozzle assembly for
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10poppet used in a nozzle assenbly for an injector according to the
first exenplary enbodi nent of the present invention. FIG 5 is
a front view show ng exenplary first vent rings used in a nozzle
assenbly for an injector according to the first exenplary enbodi ment
of the present invention. 15FIG 6 is a front view show ng ot her
exenpl ary fi MQZHBOM7Y | ngs used in a nozzle assenbly PETKEHOVHFEEL or
according to the first exenplary enbodi nent of the present invention.
FIG 7 is a perspective view show ng an expl oded nozzl e assenbly for
an injector according to the second exenpl ary enbodi nent of the
present 20i nvenin dijector accordifg Go el frstexdrgsiary sembadinait ofl &y pleevhtng
a conbi ned nozzle assenbly for an injector according to the second
exenpl ary enbodineentbnof the present invention. FIG 9 is a
cross-sectional view taken along the line AAin FIG 7. WO

2008/ 050972PCT/ KR200FIKD @54 4 tross-sectionalRli€¥ sHdvingsa aorhbioed nezzenasshmbiyng
a vent ring nenber of a nozzle assenbly for an injector according to
t he second exenfor @nyinjentoodceneding &d thehfirsh pesaplary iembedinient of the present
FIG 11 is a front view showi ng a supporting cylinder of a nozzle
5assenbly for aivemipdct or according to the second exenpl ary

enbodi ment of the present invention. ~ FIG 12 is a perspective
vi ew showi ng an expl J&ed it 8 ReERESIYAIEWERMNG e LXABPIANY RPPghused in a

i njector.
J nozzle assembly for an injector according to the first exemplary embodiment

of the present invention.

FIG. 4 is an exploded perspective view showing another exemplary

10 poppet used in a nozzle assembly for an injector according to the first
exemplary embodiment of the present invention.

FIG. 5 is a front view showing exemplary first vent rings used in a
nozzle assembly for an injector according fo the first exemplary embodiment
of the present invention.

15 FIG. 8 is a front view showing other exemplary first vent rings used in
a nozzle assembly for an injector according to the first exemplary embodiment
of the present invention.

FIG. 7 is a perspective view showing an exploded nozzle assembly for
an injector according to the second exemplary embodiment of the present

20 invention.

FIG. 8 is a cross-sectional view showing a combined nozzle assembly
for an injector according to the second exemplary embodiment of the present
invention.

FIG. 9 is a cross-sectional view taken along the line A-A in FIG. 7,

7



<Description of Reference Nunerals Indicating Primary El enents in

10t he Drawi ngs> 100: body110: nolten plastic pathway 120: first gas

exhaust hole 210: injecting hole 300: poppet 15320: second plastic
novi ng groove 340: connecting hole 370: shaft 400, 410, 420: first
vent ring 430: first protrusion portion 20450: gas novi ng groove
200: head 2200 ¥®BOSNE gas exhaust hol e 310: first pl aSETERMSTR0A!
groove 330: vent ring support

FIG. 10 is a front view showing a vent ring member of a nozzle
assembly for an injector according to the second exemplary embodiment of
the present invention.

FIG. 11 is a front view showing a supporting cylinder of a nozzle

5 assembly for an injector according to the second exemplary embodiment of
the present invention.

FIG. 12 is a perspective view showing an exploded conventional
nozzle assembly for an injector,

<Description of Reference Numerals Indicating Primary Elements in

10 the Drawings>

100: body 110: molten plastic pathway

120: first gas exhaust hole 200: head

210: injecting hole 220: second gas exhaust hole

300: poppet 310: first plastic moving groove
15 320: second plastic moving groove  330: vent ring support

340: connecting hole 350, 360: cone

370: shaft 380: second vent ring

400, 410, 420; first vent ring 405: gas storage area

430: first protrusion portion 440: second protrusion portion
20 450: gas moving groove 460: gas moving hole

[Best Mode]

Hereinafter, referring the accompanying drawings, a nozzle assembly
for an injector according to exemplary embodiments of the present invention

8



350, 360: cone 380: second vent ring 405: gas storage area 440:
second protrusion portion 460: gas noving hole [Best Mde]
Hereinafter, referring the acconpanyi ng drawi ngs, a nozzle assenbly
for an injector according to exenplary enbodi nents of the present

i nvention WD 2008/ 050972PCT/ KR2007/ 005141 wi || be described in
detail . WO IP8@50972 | s a perspective view showi ng aRCEXBrRSHWE+1
nozzl e assenbly for an injector according to the first exenplary
enbodi ment of the present invention, and FIG 2 is a cross-sectional
vi ew showi ng a conbi ned nozzle 5 assenbly for an injector according

to the first exeiexfaschibsdadiemint of the present invention. As
shown in FIG 1 and FIG 2, a nozzle assenbly for an injector
according to the firBIG. aXeapespyctrabiadi shewingaih dxpoded RG22 assemBIRfdbron
i ncludes a body 100, a head 200, a poppet 300, and first vent rings
400, 410, and 420.injedior HoeorBiogyto 1106 firals exerydbyosmbgdimentdr oic e pleapret.
One end of the body 100 is comrunicated with a cylinder (not shown)
and recei ves noinventiop] asd Fi5. Zisde ches-eedtionalenelv showihg abmhbirEdOnazsle
coupled to the head 200. A nmolten plastic pathway 110 is
formed in fhe basgpmbbofor 7hdnedtorasconding tadhe &rst pxasplany esimogdiniesti of the

t hrough the one end of the body 100 is supplied to 15the head 200

t hrough t he nol P@geBIEpieN. pat hway 110.

As shown in FIG. 1 and FIG. 2, a nozzle assembly for an injector
according to the first exemplary embodiment of the present invention includes
a body 100, a head 200, a poppet 300, and first vent rings 400, 410, and 420.
10 The body 100 has a hollow cylindrical shape. One end of the body
100 is communicated with a cylinder (not shown) and receives molten plastic,
and the other end of the body 100 is coupled to the head 200.
A molten plastic pathway 110 is formed in the body 100. Therefore,
the molten plastic supplied through the one end of the body 100 is supplied to
15 the head 200 through the molten plastic pathway 110.
In addition, the first vent ring 420 for exhausting gas from the molten
plastic may be inserted in a rear portion of the body 100.
Further, a first gas exhaust hole 120 is formed at the body 100. The
first gas exhaust hole 120 is communicated from an interior circumference of
20 the body 100 to an exterior circumference of the body 100. The gas in the
molten plastic is exhausted to the exterior of the body 100 through the first
gas exhaust hole 120.
One end of the head 200 is coupled with the body 100, and an

injecting hole 210 is formed at the other end of the head 200 in order to inject

9



In addition, the first vent ring 420 for exhausting gas fromthe
nolten plastic may be inserted in a rear portion of the body 100.
Further, a first gas exhaust hole 120 is fornmed at the body 100. The
first gas exhaust hole 120 is conmunicated froman interior
circunference of 20 the body 100 to an exterior circunference of the
body 100. Th&Qa®/65¥72 he nolten plastic is exhausted tPETHEREVEWEEE| or
of the body 100 through the first gas exhaust hole 120. One
end of the head 200 is coupled with the body 100, and an injecting
hole 210 is fornmed at the other end of the head 200 in order to
inject WO 2008iHEatoENRTEtIKR2E8 MolDpdtkhotwvhe nol ten plastic into a

nol d (not shown). The body 100 may be screwed to the head 200.
That is, a screw thr &hel body f160 meay lzd sarawedk tee theoheazi 2@0UnTRatasce sofewone
end of the head 200, and another screw thread is fornmed at an

i nterior circunteeachiséorgfed@hen extdriasfcircunefesboealyf dr@dznglLod thet Heatt 200,eardody
100 is screwed to the head 200. The interior dianmeter of the
head 200 is gr aduefhenscrevithcesd it fasmed Rbamintasior drpymigrendecoflond end ©0theo
the injecting hole 210 such that the nolten plastic having a target

di ameter i $ inj BedyetPO qush Hhaditheibedy 19tis seiewed to/iathend 880.410 f or
exhausti ng gas fromtgee_m)lten 10 plastic may_ be inserted in the

head 200, and a secohtf §iericEdipmelar qf dne heath20Q ist gragualy rediopd from the
interior circunfgrenc f_the h 200 to an exterior circunference
of the head zooo‘gﬁﬁﬁ”‘iﬁgﬁh% ggdygi@jit%?"@xWlfﬁg'igeﬂol?c?1ph%‘°5xtf‘%tr‘ih6rm@ie”t he
head 200. lastic havin T ere{ re,. the ?qcz%s may be nore renoved from
the nolten pl asP PR 95t RIS cﬁﬁ'ﬁ“ﬂ?' dnj ected products may be

i d. Co f i d f
the poppet 300, and i outonfie ST el e O elbr R RS ot S HPefc
320 are fqpmed ppedhea) S%g‘rgeo%. had h&dd o, bhga REPHL 5o WinAlst Bte 220

. bl
exterior C|rcun?erence t
is formed from an interior circumference of the head 200 to an exterior

circumference of the head 200 such that the gas is exhausted to the exterior
of the head 200.

Therefore, the gas may be more removed from the molten plastic and

15 thus quality of injected products may be improved.

Cones 350 and 360 are formed at respective ends of the poppet 300,
and first and second plastic moving grooves 310 and 320 are formed in the
length direction of the poppet 300 at an exterior circumference thereof.

Referring to FIG. 3, an exemplary poppet will be described in detail,

20 FIG. 3 is a perspective view showing one exemplary poppet used in a
nozzle assembly for an injector according to the first exemplary embodiment
of the present invention.

As shown in FIG. 1 to FIG. 3, the cones 350 and 360 are integrally

formed at respective ends of the poppet 300, and a vent ring support 330 is

10



Referring to FIG 3, an exenplary poppet will be described in detail.
20 FIG 3 is a perspective view show ng one exenpl ary poppet used in
a nozzle assenbly for an injector according to the first exenplary
enbodi ment of the present invention. As shown in FIG 1 to
FIG 3, the cones 350 and 360 are integrally forned at respective
ends of the PYPPEHSBHO, and a vent ring support 330 i PCTHRR007/005141
2008/ 050972PCT/ 1 CR2007/ 005141 integrally formed at one end portion of
poppet 300. A plurality of connecting holes 340 are fornmed at the
vent ring support 330. The first and second plastic noving
grooves 310 and ir3&falyrfernient atethei endtpoetioh e gbpped i308.C 1A Kralif of Benrgefiget
300 at the exterior circunference thereof, 5and the first plastic
nmovi ng groove 3b0les 840 perfetnddoatdredvenhingwepador2880.whi | e t he second

pl astic noving groove 320 is bl ocked toward the head 200. In
addi ti on, the connecthafjirshehdkss00d plasticimoding goovdse3 HbhnddRparagoired
pathway 110 with the second plastic noving groove 320. Therefore, the
mol ten pl astic Bupplangth digctigneofiiig penpepdisatitee peelinnaircunforent®thessof,
moved toward the head 200 t hrough the second plastic noving groove
320. After St hat a4 Hie fitel Rlastic proyigigroqvaiiBis apsned demsard she heado?Wcwdilg
second pl astic povin agroo_ve 320 and crosses to the first plastic
movi ng groove 39§ ‘W@% RIBSTE o vIng SEgave 3@@%@*‘5@%’%¢@W?ﬂ§%roove
320. At this tine, ;@e cgjoj te& plastic is flattened thinly and evenly,
and the gas in the nt3%EHop Becpanerang hle B4R cppmupicates thgmglien plastic
The nolten plastigc is e ved toward the head t hrough t he
first plastic r’rB?/tﬁ‘ﬂ@y bid;%@ktﬁgfsco&ﬂ&\fqm%éc MRYBe PEgVE gg‘i)'he nmol d t hr ough
f/vihlel : Bje egtelscr:]?i Bgljei ﬁ%l?ereﬁ%f, Gt Ln%ﬂer% Blagtkcesup%lieaa %Oﬁlgeraol%)r(lepqgs!ﬁ%r;}étﬁv%?rpet

10 110 is moved toward the head 200 through the second plastic moving groove
320. After that, the molten plastic cannot move due to the blocked second
plastic moving groove 320 and crosses to the first plastic moving groove 310
next to the blocked second plastic moving groove 320. At this time, the
molten plastic is ftattened thinly and eveniy, and the gas in the moiten plastic
15 is effectively extracted.
The molten plastic is then moved toward the head 200 through the first
plastic moving groove 310 and is injected to the mold through the injecting
hole 210.
Referring to FIG. 4, another exemplary poppet will be described in
20 detail.
FIG. 4 is an exploded perspective view showing another exemplary
poppet used in a nozzle assembly for an injector according to the first
exemplary embodiment of the present invention.

As shown in FIG. 4, another exemplary poppet 300 includes a shaft

1



20det ai | . FIG 4 is an expl oded perspective view show ng

anot her exenpl ary poppet used in a nozzle assenbly for an injector
according to the first exenplary enbodi nent of the present invention.
As shown in FIG 4, another exenplary poppet 300 includes a shaft WO
2008/ 050972PCT/ KR2007/ 005141 370, cones 350 and 360, and a plurality
of the secon®Q2HW05Phgs 380. The cones 350 and 360 areTESHWIWEH o
respective ends of the shaft 370. In addition, the vent
ring support 330 is integrally fornmed at one cone 5360, and a
plurality of connecting holes 340 are fornmed at the vent ring support

330. Thes7p! donab B5Y and 3605 andd pluesity dfitingsecdBdverdyingse380.
conventional vent rings, and the first and second plastic noving
grooves 310 and 320 Taeeofas 50 andredo ate esupied torrespectiver endsf ofrtbesbafbf
each second vent ring 380. The shaft 370 is 10inserted through the
plurality of tiaosecond vent rings 380. In addition, only the
first plastic noving groove 310 is forned at the second vent ring 380
cl osest to the head li2@aditicihaite vent ring surfoorts¥304s integedly dermsdaone CAdk/i ng
grooves 310 and 320 forned at respective second vent rings 380 are

al i gned i rb or ded60t and ar plupgiivhofagennepinguptes\it ¢ [are Fﬁ‘é’“‘&‘?ﬂl@teﬁemeﬁgfq‘%
15can nove, and the gat hway formed by aligning the second plastic
movi ng groove 32Ep9E3¥).ocked toward the head 200.

The plurality of second vent rings 380 may be conventional vent rings,
and the first and second plastic moving grooves 310 and 320 are each formed
at an exterior circumference of each second vent ring 380. The shaft 370 is

10 inserted through the plurality of the second vent rings 380. |

In addition, only the first plastic moving groove 310 is formed at the
second vent ring 380 closest to the head 200. That is, the first and second
plastic moving grooves 310 and 320 formed at respective second vent rings
380 are aligned in order to form pathways through which the molten plastic

15 can move, and the pathway formed by aligning the second plastic moving
groove 320 is blocked toward the head 200.

In addition, the connecting hole 340 communicates the molten plastic
pathway 110 with the second plastic moving groove 320.

Therefore, the molten plastic is moved through the second plastic

20 moving groove 320 and crosses to the first plastic moving groove 310 next to
the blocked second plastic moving groove 320 such that the gas is extracted.
Thereafter, the molten plastic is injected to the mold through the injecting hole
210 of the head 200.

The poppet 300 is inserted into the first vent ring 400 and exhausts the

12



i n plastic
In addition, the connecting hole 340 conmuni cates the nolten p

’

[ | asti c novi ng groove
[ nd crosses to the first p oV
gggnxégg ?Bofxg gfgcied second pl astic noving groove 320 such t

e I

t
i i 0 of the head 299 hem%g%e
h t njecting hole 21 ot
ggg ims)I ?ngg;?gg into the first vent ring 400 and exhaus%&%

/ / / 1 V

- i how ng
_ ; d gas t ; ops a front view show r
described in dSYEde graisnc;tsheue;t:(;m?onfﬂ?%Fg?zlbe assenbly for an injector

mp ' t : ' ntion,
ace Lary Ilorf Levfe P‘?%fterr@szé@rﬁr@r@ammmﬁr@tfvehhﬁnﬂvrﬁs%” cibed iAgs
and FIG 6 is a front view show ng other exenplary the first
and FI G | ‘?leéafgssenbl y for an injector according to

used in a nozz
FIG. 5 is a front view showing exemplary first vent rings used in a
5 nozzle assembly for an injector according to the first exemplary embodiment
of the present invention, and FIG. 5 js a front view showing other exemplary
first vent rings used in a nozzie assembly for an injector according to the first
exemplary embodiment of the present invention.
As shown in FIG, 5, the first vent fing 400 includes a first protrusion
10 portion 430, a second protrusion portion 440, and a gas storage area 405,

The first protrusion portion 430 is protruded at an exterior
circumference of one side of the first vent ring 400 along a length direction
thereof,

The second protrusion portion 440 js protruded at an interior

15 circumference of the one side of the first vent ring 400 along length direction
thereof,

The gas storage area 405 is formed between the first protrusion
portion 430 and the second protrusion portion 440.

In addition, the first protrusion portion 430 is protruded more than the

20 second protrusion portion 440 by a predetermined length. The predetermined
length may be a valye that a person of ordinary skill in the art thinks
preferable. The predetermined length may be 0.01-0. Tmm,.

In a case in which the first vent rings 400 are closely contacted with

each other, a minute gap is formed between interior circumferences of the

13



exenpl ary enbodi nent of the present invention.

As shown

in FIG 5, the first vent ring 400 includes a first protrusion
10portion 430, a second protrusion portion 440, and a gas storage
area 405. The first protrusion portion 430 is protruded at an

exterior circunference of one side of the first vent

ring 400 along a

| engt h di r ecWo0s{oRereof . The second protrusion porti GATERDIS5141
protruded at an interior 15circunference of the one side of the first

vent ring 400 along length direction thereof.

The gas storage

area 405 is formed between the first protrusion portion 430 and the
second protrusime vt fingdmoddfut exterior circumferencesd of thedirstivent, rirfghet0Diarst
protrusion portion 430 1s protruded nore than the 20second protrusion
portion 440 by gogeieesitated. nTHereforgtthe gabexpactetkfremnthaedoliearpjadiicriny
be a value that a person of ordinary skill in the art thinks
preferabl e. Thecgieqeeinanapaedoagagich 408¥hrbeghdh@iniruidgan. I n a case in
which the first vent rings 400 are closely contacted with each other,
a mnute gap is for nedsheinvneRlQ. riferdner exemplanyrfisst eanterdngof0q fredivided

5 radially into a plurality of sections, A minute gap is formed between

respective sections, and the gas is exhausted through the minute gap. The

number of sections can be arbitrarily chosen by a person of ordinary skill in

the ant.

As shown in FIG. 5B, gas moving grooves 450 are formed radially at

10 the first protrusion portion 430, and the gas is exhausted through the gas

moving grooves 450 according to another exemplary first vent ring 400.

In addition, as shown in FIG. 5C, a gas groove 452 connected to the

gas moving grooves 450 may be formed at an exterior circumference of the

first vent ring 400. In this case, since the gas flows through the gas groove

15 452 and is exhausted, gas exhaust may further increase.

As shown in FIG. 5D, a gas moving hole 460 is formed from an interior

circumference of the first vent ring 400 to an exterior circumference of the first

vent ring 400, and the gas is exhausted through the gas moving hole 460

according to another first vent ring 400.

20 Instead of forming the first and second protrusion portions 430 and

440 at the first vent ring 400, at least one minute groove 424 may be formed

at one side or both sides of the first vent ring 400, as shown in FIG. 6. In this

case, the gas in the molten plastic is exhausted through the minute groove

424 by pressure. The depth of the minute groove 424 may be arbitrarily set

14



WO 2008/ 050972PCT/ | CR2007/ 005141 first vent rings 400 but exterior
circunferences of the first vent rings 400 are cl osely contacted.
Therefore, the gas extracted fromthe nolten plastic is collected in
the gas storage area 405 through the m nute gap. As shown in FIG 5A,
one exenplary first vent ring 400 is divided 5 radially into a
plurality of VeeWidemWsz A m nute gap is fornmed between PEEEBET 05181
sections, and the gas is exhausted through the m nute gap. The nunber
of sections can be arbitrarily chosen by a person of ordinary 'skill
in the art. As shown in FIG 5B, gas noving grooves 450 are forned
radially at 10t bﬁ af parSdn OF AHIREGI RN iR WS BAN PSIBrabRN thel Mt 86 thieSminute
exhausted t hrough the gas noving grooves 450 according to anot her
exenpl ary first guew 424ngayt06.0.001-0.01mimn Mdadditiodn theashapaosithe miklie.
5C, a gas groove 452 connected to the gas noving grooves 450 may be
formed at an expmovedz4magbefieraeocepial. the first vent ring 400. In
this case, since the gas flows through the gas groove 15452 and is
exhaust ed, gas exhauburtheny a¢aprditge to ithe rfied sexemplary nozdis ashembly i for BhG
5D, a gas noving hole 460 is formed froman interior circunference of
the first @ent mjastpragche preaentinventionr the ficstivertr inge d0&mayhlee fiadst of
vent ring 400, and the gas is exhausted through the gas noving hol e
460 accordi ng t 8interrst mefals | nsthisyease, thengasi o theppiokien dlestiofs pyravsied
the first and second protrusion portions 430 and 440 at the first
vent ring 400, Hroyssfyvitighiormechbatwes)t prstidesof sinterpd metal ratate fatmeshin
side or both sides of the first vent ring 400, as shown in FIG 6. In
this case, the g@éqr?tr‘{e?tﬁﬁ‘gﬁﬂpt en plastic is exhausted through the

m nut e groove 424 by pressure. The th of the ut e.qgroove 424 may
be arbitrarily set <508 BRSPS &5'2@6??"6@1 iy 21 infector aceording

10 to the first exemplary embodiment of the present invention will be described.
The molten plastic supplied fo the molten plastic pathway 110 is
supplied to the second plastic moving groove 320 through the connecting hole
340, and flows through the second plastic moving groove 320. However,
since one end of the second plastic moving groove 320 is blocked, flow of the

15 molten plastic is hindered and the molten plastic crosses to the first plastic
moving groove 310 next fo the second plastic moving groove 320, After that,
the molten plastic flows through the first plastic moving groove 310. In this
case, the molten plastic is flattened thinly and evenly, and the gas in the
molten plastic is effectively extracted.

20 The extracted gas is collected in the gas storage area 405 through a
gap formed between the first vent rings 400. Further, the extracted gas may
be collected in the gas storage area 405 through a gap formed between
sections of the first vent ring 400. After that, the collected gas flows {o an

interior circumference of the body 100 through a gap formed beiween

15



by a person of ordinary skill in the art. Preferably, the depth of
the m nute groove 424 may be 0.001-0.01mm In addition, the shape of
the m nute groove 424 may be |linear or spiral. Further, according to
the first exenplary nozzle assenbly for an 5 injector of the present
invention, the first vent ring 400 may be nade of sintered nmetal. In
this case, t MO W59 t he nol ten plastic i s exhaust ed PECRKBYWIHI05141
cavities fornmed between particles of sintered netal that are forned
inthe first vent ring 400. Hereinafter, operation of the nozzle
assenbly for an injector according 10to the first exenplary

embodi ment of t kectioh€6BhE fifsh Ve tih@ A00yidnt idexhaased tded exterior of thellhdly
nolten plastic supplied to the nolten plastic pathway 110 is supplied
to the second phegthreughmhe firgt gas@aiausBAble t1R0 fungbd bhtke bodyEID | Nng hol e
340, and flows through the second plastic noving groove 320. However,
since one end of theHsmiaitdr, plrmsile assembiynigr gm iector 22¢brdisg tul the lsechnd
flow of the 15 nolten plastic is hindered and the nolten plastic
crosses to the ekemsplanylesiiodinendwf te gresevtdn@&hfom ek be desdnibed éc deielil.

pl astic noving groove 320. After that, the nolten plastic flows

t hrough thé& fir Setafiedgieseripiond vf elgrornie o 1@ .nogrie t asemblister arhénjentirt en
plastic is flattened thinly and evenly, and the gas in the nolten
plastic is effedqouding todhe saeand exemplrfyeerahadiment of thearresent iyentisottat i n
the gas storage area 405 through a gaP formed between the first vent
rings 400. Furt A&rthe sRReRithose @ pRreiensienly fon ancibieslyr preardied tpathe

vent ring 400,  Ret SrenHey SmRfmecl B R eV N B orteht o i or

2006/ 050972PCT/ KR20GTRD 41 ESEBEL I ABY BT OFRE I FEP Lo A6 A0 O anc
exhaust ndPe 128" BFARCEEPAEiobapetge vl fiipdrelf oL e brelB,
of “the present  TEORRH SioaB ' theololR YRRP RN T BBl =
aceording Lo tne Saegar o IEEEORIEIPTD oo @Rl &Rt Aiment s on

that are the sapR RsschiiRvhtion, AdFEA i€ SRR LNork e kb hBAG He line
according to the first exenplary enbodi nent of the present ihvention

will be omtteda-AFih®ic#.is a perspective view show ng an expl oded
nozzl e assenbly for
15 As shown in FIG. 7 to FIG. 9, a nozzle assembly for an injector

according to the second exemplary embodiment of the present invention
includes a body 100, a head 200, a supporting cylinder 500, a poppet 300,
and a vent ring member 470.

One end of the body 100 is communicated with a cylinder {not shown),

20 and the other end of the body 100 is coupled to the head 200. A molten

plastic pathway 110 is formed in the body 100.

One end of the head 200 is coupled with the body 100, and an
injecting hole 210 is formed at the other end of the head 200.

As shown in FIG. 11, the supporting cylinder 500 has a hollow
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10 an injector according to the second exenpl ary enbodi nent of the
present invention, FIG 8 is a cross-sectional view show ng a

conbi ned nozzl e assenbly for an injector according to the second
exenpl ary enbodi nent of the present invention, and FIG 9 is a
cross-sectional view taken along the line AAAin FIG 7. 15As shown
in FIG 7 towaas/ig’a nozzl e assenbly for an inject oFCHEEZOUIONGL t O
the second exenpl ary enbodi nent of the present invention includes a
body 100, a head 200, a supporting cylinder 500, a poppet 300, and a
vent ring nenber 470. One end of the body 100 is

comuni cat ed wi tohlinaricatIshapteand somosrtedvn) the 20dnd00.he pitkaty &rdpitinghe
body 100 is coupled to the head 200. A nolten plastic pathway 110 is
formed in the bgdevadd10 are formeBrat arinterinf citduenférensh Ak supporing cEmde t h
the body 100, and an injecting hole 210 is fornmed at the other end of
the head 200. A$0&hbvadditionFsigporting cylindersprpuesidrs 50 eye fontled bed@emte a
hol | ow WD 2008/ 050972PCT/ KR2007/ 005141 cylindrical shape and is
nounted in the swrtmmrowegﬁm@m ity of supporting grooves 510 are
formed at an interior circunference of the supporting cylinder 500.

In additiof, supportPrifirtges aeusidialt X isdarn the supRSrtingcroRvMeEIoN
the supporting gr goves 510. 5Ant hltl’ d gas exhaugt hol e r?Zotl s forned
at the supporti bchdpﬁtd(}%g%siﬂf"@lﬂ:‘l‘? ?%%{{PPPW@Q geesve b Hhiseghaustedne
oo 0, o2, e S s i e s
o afh'e"pSBE'ePge,%@@ﬁ&s?sag’a;ﬁog R0 i eBrebe 16 REY g Sra i e
! 02U S A e B BB e BB B
support 33§ A vent ring support 330 is formed at one side portion of the poppet
300, and a plurality of connecting holes 340 is formed at the vent ring support
330.
The connecting hole 340 communicates the molten plastic pathway
110 with the second plastic moving groove 320. In addition, the first plastic
15 moving groove 310 is opened toward the head 200, and the second plastic
moving groove 320 is blocked toward the head 200.
Further, poppet protrusions 390 are formed between the first and
second plastic moving grooves 310 and 320. The poppet protrusions 390 are
alternately disposed apart from the supporting cylinder protrusions 530 by a
20 predetermined distance d. The predetermined distance d may be 0.1-0.3mm.
Therefore, the molten plastic supplied to the molten plastic pathway
110 flows toward the head 200 through the second plastic moving groove 320.

After that, flow of the molten plastic is hindered by the blocked second plastic

moving groove 320. Therefore, the molten plastic crosses to the first plastic
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The connecting hol e 340 comuni cates the nolten plastic pathway 110
with the second plastic noving groove 320. In addition, the first

pl astic 15novi ng groove 310 is opened toward the head 200, and the
second pl astic noving groove 320 is bl ocked toward the head 200.
Further, poppet protrusions 390 are formed between the first and
second pl ast WO 20e805087 gr ooves 310 and 320. The poppet PET/ERENEWHAE 390
are alternately di sposed apart fromthe supporting cylinder
protrusions 530 by a 20predeterm ned di stance d. The predeterm ned

di stance d may be 0.1-0.3nm Therefore, the nolten plastic

supplied to themgRhd §looR 8RS thiougRhiYap beldln ttedisppbDpvelrgsidhBtharith@ 00
t hrough the second plastic noving groove 320. After that, flow of the

nol ten pl astic dppbiting eyinderdotidson®30¢ ketisseo tbe ploast plastieny flatgned
groove 320. TherePore, the nolten plastic crosses to the first

plastic WO 200@inR5Ma E2BNlY,/ dR2RDF4s0A Fibdolten\ilastic Hreffevtivelkdiradtedbugh a
gap between the poppet protrusion 390 and the supporting cylinder
protrusion 530. |n tAites thaisthe totiemplastio) fipvashroagh thef firat plastisdmowngl vy
and evenly, and the gas in the nolten plastic is effectively )
extract ed. 5Af t egrotveasd 10 tolise hedd 209, phaiist injected dmthetnold thypuathie fnjecling

pl astic nmoving 5groove 310 to the head 200, and is injected to the
mol d t hrough t hieolé Bf&cti ng hol e 210. As shown in FIG 10, the
vent ring nmenber 470 is divided into a plurality of sections, and
respective sections AF shewisér FiG 10 theegiupinmerigr ¢rB8ds divided. o n
addition, an interior circunference of respective secéi,o s of the
vent ring menbeblugliy qf Seeinnseang respastive fealions ie dremtpd 3t MEaPPREPEi on
is partially inserted in the first and second pl astic novi ng grooves
310 and 320 suc#H°P¥e?1% he nolten plastic is flattened evenly and

]]: ;g:/vlsl t Z? ggeXt racti Olrr]1 a%gitiglq%nqr?igrigrrc%?mtn}é?engle)lo %Qpeoclti@es géC%OIIISSOf the vent

ring member 470 is convexly protruded, and the protruded portion is partially
inserted in the first and second plastic moving grooves 310 and 320 such that
the moiten plastic is flattened evenly and flows, and extraction of the gas from
the molten plastic is facilitated.

15 The vent ring member 470 includes a first protrusion portion 430, a
second protrusion portion 440, and a gas storage area 405. The first
protrusion portion 430 is protruded at an exterior circumference of one side of
the vent ring member 470 along a length direction thereof, the second
protrusion portion 440 is protruded at an interior circumference of the one side

20 of the vent ring member 470 along the length direction thereof, and the gas
storage area 405 is formed between the first protrusion portion 430 and the
second protrusion portion 440.

In addition, the first protrusion portion 430 is protruded more than the

second protrusion portion 440 by a predetermined length. The predetermined
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15The vent ring nmenber 470 includes a first protrusion portion 430, a
second protrusion portion 440, and a gas storage area 405. The first
protrusion portion 430 is protruded at an exterior circunference of
one side of the vent ring nenber 470 along a |l ength direction

t hereof, the second protrusion portion 440 is protruded at an
interior cireodeyente of the one side 20 of the ventCrKRgpIT®AEr
470 along the length direction thereof, and the gas storage area 405
is formed between the first protrusion portion 430 and the second
protrusion portion 440. In addition, the first protrusion

portion 430 is rnhl;ﬁ)e naukehiet GhEerS&r @R brdhdty k8l MNthHROKK | thinks!40
by a predetern‘ilﬁr{quﬁle gtgﬁ.@‘l\'ﬁghpredet g?n‘i ned rV\Dﬂp

2008/ 050972Pﬁ/d§§8@%@ O bddetmiHet 16rh Mgy Be Baleinithat a person of

ordinary skill 'In e art thinks preferable. The predeterm ned | ength

may be 0.01-0.1mm |y additiohNth@deknt i g, mbMben 8T i image nefndintered7 Metes
made of sintered netal according to the second exenpl ary enbodi nent

of the present Jdcgy@mgitethe $dtohd ekémhslagasthodinfent ghtheipresehiinseitioan In
plastic is exhausted through cavities fornmed between particles of
sintered netal thisahs@ the has mettle immlieh @lastinis exhagstersthipaugh 420ifies formed
The nozzle assenbly for an injector according to exenplary )
enmbodi ments of Hdnecqur mstiois ofrseered owetéluhatiase formed ridhe eny 889 MENPSHP
(not 10shown) in order to effectively exhaust gas, and the vacuum
punp i s connect4®.to the first gas exhaust hole 120. The
vacuum punp is provided at the exterior of the body 100 or is
integrally formed atThehdopdeyasssmblwipl can HJgCtP ASHPTAEE s SIFIMIATY
described in connection with what is 15 dprese,ntl consi dered tg_ll't)e
practical exenpirabodiresrivaf therprgsent inveationgugher JRddes: 3 YFUPNRURR 810
invention is not limted to the disclosed enbodi S, . but
contrary, s | rﬁhé‘wabd"t?fd‘?fp\'i‘éreﬁ\‘?aﬁ“’leyusxhﬂb'ﬁﬁ ﬁF%af"iq%ﬂée a%&u%'auﬁ@}a# g%t
arrangertent s | nel uded, 1 0k SRRl hbiedd. scope of the appended
The vacuum pump is provided at the exterior of the body 100 or is
integrally formed at the body 100.

While this invention has been described in connection with what is

15 presently considered to be practical exemplary embodiments, it is to be
understood that the invention is not limited to the disclosed embodiments, but,
on the cbntrary, is intended to cover various modifications and equivalent
arrangements included within the spirit and scope of the appended claims.

[Industrial Applicability]

20 As described above, since molten plastic at a high pressure is injected
after crossing from a second plastic moving groove to a first plastic moving
groove, the molten plastic is flattened thinly and evenly and gas in the molten
plastic is effectively extracted according to the present invention.

In addition, since the exfracted gas is exhausted through a gap
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[I ndustrial Applicability] 20As descri bed above, since nolten plastic
at a high pressure is injected after crossing froma second plastic
novi ng groove to a first plastic noving groove, the nolten plastic is
flattened thinly and evenly and gas in the nolten plastic is
effectively extracted according to the present invention. In

addi tion, si NEBR20IFPE9EKt racted gas i s exhausted thr ougBCHEGG7/005E)
2008/ 050972PCT/ K112007/ 005141 between sections of the first vent ring
as well as a gap in the first vent ring, the gas in the nolten
plastic is effectively exhausted. Therefore, quality of injection
products may bebétwpsws@diondof th dkst vehtvae ddwelhad b @ap h &®t first VENOESES
fromthe second plastic 5noving groove to the first plastic noving
groove, dyes ar thefgak inthemoiten plastiv is bifeatioély exhapbtadt i ¢ and dyi ng

quality of plastic products may be enhanced. Al so, since gas
and tar are extract ethdrefors, ghmditynadlinjestiop besiticts maybpedbpiovedy of a nol ded
product may be enhanced. Lastly, since the gas in the

body is forcibly exhEwthesdsinge fhey awliempiasie gmssehdogathenageope plastic

conpl etely exhausted. (CLAIMS] [d aim 1] . ]
5 moving groove to the first plastic moving groove, dyes are fully mixed with the

moiten plastic and dying quality of plastic products may be enhanced.

Also, since gas and far are extracted from the molten plastic, durability
of a molded product may be enhanced.

Lastly, since the gas in the body is forcibly exhausted by a vacuum

10 pump, the gas may be completely exhausted.
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A nozzl e assenbly for an injector, conprising: a body having a
nol ten plastic pathway through which the nolten plastic passes;

a head, one end thereof being connected to the body and the other end
t her eof being provided with an injecting hole for injecting the

nol ten plastic; a poppet mounted in the body, first and second
pl astic noving grooves being forned in a length direction thereof at
an exterior circunference thereof such that the nolten plastic passes
through the first and second pl astic noving grooves and gas in the
nol ten plastic k%L%ﬁﬁé cted; and a first vent ring exhausting
t he extracted g??n.o {Eé exterior of the body, the poppet being
inserted in the ™%t 4ent ring, wherein the nolten plastic
pathway is only communicated with the second plastic noving groove.
[C ai m 2] TheAmeZzp @sgeybiifioryandriesioki senprisiler ei n the fir st

pl astic, noving groove is opened toward the head and the second

pl astic noving groove hogybhayinea melielt @laste naéaay fhepughivbich the molten
The nozzle assenbly of claim2, wherein a vent ring support is forned
at one side porplasiie ieesedie poppet, and a connecting hole

communi cating the nolten plastic pathway with the second plastic
nmovi ng groove is foradegadt ondenddhereol bejng wppoedated facths hody] amhéhe other
nozzl e assenbly of claim2, wherein the poppet conprises: a shaft;

a cone coupl ed axidt theyeef beidg afrovided sithf an dnjdcngoboldefdr ijedtinghthevisalten
ring support at which the connecting hole conmunicating the nolten

pl asti ¢ pat hwayplastich t he second pl astic noving groove is fornmed; and

a poppet mounted in the body, first and second plastic moving
grooves being formed in a length direction thereof at an exterior
circumference thereof such that the molten plastic passes through the first
and second plastic moving grooves and gas in the molten plastic is extracted,;
and

a first vent ring exhausting the extracted gas to the exterior of the body,
the poppet being inserted in the first vent ring,

wherein the molten plastic pathway is only communicated with the
second plastic moving groove.

[Claim 21

The nozzle assembly of claim 1, wherein the first plastic, moving
groove is opened toward the head and the second plastic moving groove is
blocked toward the head.

[Claim 3]
The nozzle assembly of claim 2, wherein a vent ring support is formed

at one side portion of the poppet, and a connecting hole communicating the
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a plurality of second vent rings, the shaft being inserted therein
and the first and second plastic noving grooves being fornmed at an
exterior circunference thereof. [Caimb5l1 The nozzl e assenbly of
claim1l1, wherein the first vent ring conprises: a first protrusion
portion protruded at an exterior circunference of one side of the
first vent ring along a |l ength direction thereof; a second
protrusion portion protruded at an interior circunference of the one
side of the first vent ring along the length direction thereof; and

a gas storage amplied plstiupdirive edth tiesddons plaptio triovHhigYro® it ifenednd the
the second protrusion portion. [C aim 6] The nozzl e assenbly
of claimb5, wheyaitningbepdort.st vent ring is divided radially into a
plurality of sections. [Claim?7] The nozzle assenbly of claimb5,
wherein a gas nojtimghgyoove is forned radially at the first
protrusion portion of the first vent ring. [C aim 8] The

I nbl f | ' A [ Lth
he. gas movi ng’ or oovot Lo7ess Reepray! of oo PR e BRHRE ERLERY 1

first vent ring. [C Q%H%;f?] The nozzl e assenbly of claimb5,
wherein a gas noving hol€ is formed froman interior circunference of

the first vent ring {QoAl (B5hBH M Shd SHTLRIE"S % lnd PbuideliShien Bllvent
ring. [C aim10]
ring support at which the connecting hole communicating the molten plastic
pathway with the second plastic moving groove is formed; and
a plurality of second vent rings, the shaft being inserted therein and
the first and second plastic moving grooves being formed at an exterlor

circumference thereof,

[Claim 5]

The nozzle assembly of cfaim 1, wherein the first vent ring comprises:

a first protrusion portion protruded at an exterior circumference of one
side of the first vent ring along a length direction thereof;

a second protrusion portion protruded at an interior circumference of
the ane side of the ﬁrs;t vent ring along the length direction thereof; and

a gas storage area formed between the first profrusion portion and the
second protrusion portion,

[Claim 6]
The nozzle assembly of claim 5, wherein the first vent ring is divided

radially into a plurality of sections,

[Claim 71

The nozzle assembly of claim 5, wherein a gas moving groove is
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The nozzl e assenbly of one of clains 5 to 9, wherein the first
protrusion portion is protruded nore than the second protrusion
portion by a predetermned length. [Caim1l] The nozzle assenbly of
claim1l1, wherein the first vent ring is made of sintered netal.

[Claim12] The nozzl e assenbly of claim1, wherein at |east
one mnute groove for exhausting the gas in the nolten plastic is
formed at one side of the first vent ring. [Caim13] The

nozzl e assenbly _of claim 12, wherein depth of the mnute groove is
Wi t hi n 0.001-0.6%%@‘1{5}&/3#%?1@* protrusion ppriongbe Brstwsrdmibyy of clai m
1, wherein a first gas_exhaust hole for exhausting the extracted gas
to an exterior oiclaﬁéaﬁody is formed froman interior circunference
of the body to an exterior circunference of the body. [C ai m 15]

The nozzl e assenbly dtheciaizia dssetbBroFichim e whefdil a\RRtarbdRbed i
inserted in the head, [Caim 161 The nozzl e\(%gsgenbl y c').?mlé?'g?t%i

15, wherein a sedthnie gas nedRUEboROk Fointed &rérpgaéﬁ&mi%n;é?%ﬁ!eé ﬁgg% first

circunference of the head to an exterior circunference o
[Caim1l71 vent ring.

[Claim 9]

The nozzle assembly of claim 5, wherein a gas maving hole is formed
from an intetior circumference of the first vent ring to an exterior
circumference of the first vent ring.

[Claim 10]

The nozzie assembly of one of claims 5 to 9, wherein the first
protrusion portion is protruded more than the second protrusion portion by a
predetermined length.

[Claim 11]

The nozzle assembly of claim 1, wherein the first vent ring is made of

sintered metal.

[Claim 12]

The nozzle assembly of claim 1, wherein at least one minute groove

for exhausting the gas in the molten plastic is formed at one side of the first

vent ring.

[Claim 13]

The nozzle assembly of claim 12, wherein depth of the minute groove

is within 0.001-0.01mm.
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The nozzl e assenbly of claim 14, wherein the first gas exhaust hole
is connected with a vacuum punp. [C aim 18] A nozzle assenbly for an
i njector, conprising: a body having a nolten plastic pathway

t hrough which the nolten plastic passes; a head, one end

t her eof being connected to the body and the other end thereof being
provided with an injecting hole for injecting the nolten plastic;

a supporting cylinder nmounted in the body, a plurality of .supporting
grooves being fornmed at the supporting cylinder; a poppet
mounted i n the si@pientidhg cylinder, first and second plastic noving
grooves being formed in a length direction thereof at an exterior

circunference ther eo&hémzlg%gegpgom[éﬁm Rl L Ca ﬁ%ﬁﬁﬁ%&%‘g%?%ﬁ@ﬁﬂaﬁ

first and second plastic noving ves and gas in

is extracted; agghaysting tf L&Mctbd ?Jgsrfg Lyl MPL@@&S&@@H#@EP%?%

of sections, the plurality of secfions berng i nSer

communt at ed wi T eher BRI bR AT Rh o AT ot e o)

nozzl e assenbly ;ctqr a%i nj ector, conprising: a body having a
nolten plastic p A hr ough which the nolten plastic passes;
a head, one end thereof being connected to the body and the other end
t her eof bei ng provi ddfewioese agsempl e iclim HoMirefair thenfirgt véniginghie inserted
nol ten plastic;. a supporting cylinder nounted in the body, a
plurality of suppgbetead grooves being formed at the supporting
cyl i nder;

[Claim 18]

The nozzle assembly of claim 15, wherein a second gas exhaust hole
is formed from an interior circumference of the head fo an exterior

circumference of the head.
[Claim 17]
The nozzle assembly of claim 14, wherein the first gas exhaust hole is
connected with a vacuum pump.

[Claim 18]

A nozzle assembly for an injector, comprising:

a body having a molten plastic pathway through which the molten
plastic passes,

a head, one end thereof being connecied to the body and the other
end thereof being provided with an injecting hole for injecting the molten
plastic;

a supporting cylinder mounted in the body, a plurality of ‘supporting

grooves being formed at the supporting cylinder;
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a poppet mounted in the supporting cylinder, first and second plastic
nmovi ng grooves being formed in a length direction thereof at an
exterior circunference thereof such that the nolten plastic passes
through the first and second pl astic noving grooves and gas in the
nolten plastic is extracted; and a vent ring nenber divided
into a plurality of sections, the plurality of sections being
inserted respectively in the supporting grooves, wherein the nolten

plastic pathway is amoppebmounteaan et wiidort %ﬁ&&“ﬁrs‘?'zﬁﬁ%&&ﬁéﬂa@&

groove, wherein the first plastic novi groove 1s

toward the heaslodng groevescbang Blmsd ii ' i | ocked . .
toward the head. [%%imZO] g @&Tﬁ‘gﬂ%‘zﬁgﬁ‘gd%ﬁ@ﬁgﬁhﬁe@? 14l ftegor

wherein a ventcitcungere HoP HidrebBsdc e 4 | ciion of  the
poppet, and a connecting hol e com*run?cat 'E"%g&% ﬁ’eégﬁ%ﬁit%g%espﬂg%qth{ﬁe first
pat hway with tdiel $2608¢4tasidvihgMybRa ' ped at ihe vent
ring support. [C aim 21] e nozag{dgg%\ég%g%b%grt%q pi@?éﬁ 'ﬁ]efg?Cteér
wherein a plurgidgity of supporting cylinder protrusions formed between
t he supporting grooves are alternately disposed apart from poppet
protrusions fornmedzhgiwe I ks second. plastic nmovin .
grooves by a predeterm nlgg r\é‘?@? %ﬂn@?deﬁgﬂqgianﬁ'ﬁ?]ﬁi'tymasem?ﬁ% tH%Pgﬂé“iy of
assenbly of cIS&F¥RNEBPeInG dnesiried: ieepeativelyrinrthe nIppEIting QREVERE Sherein th

a first protryshin j ruded at an exterior circunference o

one side of the venxﬁégrtfclr'zﬂg]‘En %‘@%ﬁ%ﬂﬂf&ﬂ@"&mf% Yithithessesand Rlamdicanoving
a second protG&vén portion protruded at an interior circunference of
the one side of the vent ring nenber along the I ength direction

t hereof; and a gas storage area fornmed between the first
protrusion portion and the second protrusion portion. [Caim 23]
[Claim 19]

A nozzle assembly for an injector, comprising:

a body having a molten plastic pathway through which the molten
plastic passes;

a head, one end thereof being connected to the body and the other
end thereof being provided with an injecting hole for injecting the molten
plastic;

a supporting cylinder mounted in the body, a plurality of ‘stpporting

grooves being formed at the supporting cylinder;

a poppet mounted in the supporting cylinder, first and second plastic
moving grooves being formed in a length direction thereof at an exterior
circumference thereof such that the moiten plastic passes through the first

and second plastic moving grooves and gas in the molten plastic is extracted:

and
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The nozzl e assenbly of claim22, wherein the first protrusion portion
I's protruded nore than the second protrusion portion by a _
predeterm ned | ength. [Cd ai m 24] The nozzle assenbly of claim
18, wherein a first gas exhaust hole for exhausting the extracted gas
to an exterior of the body is formed froman interior circunference

' f d
The nozzle assendl y “oft i raeins el ALERAT 3 o bIFAPSY sedigpR e Priraiy o
i s connected vmaeﬁhwa/aelugnﬂmnqﬁ re[s@eammm] the support'ﬁbegrDWé’sl &vherein the

assenbly of cl 8 ¥‘(§Ee ﬂt gas exhaus Ie s fornmed at
the supporti ngargér;%%nve dﬁglh&ag Bh %o m%@t?\% Pg §§%%5‘I RIagjic apYngn
18, wherein theareevet, ri ng nenber is made of sintered netal.

wherein the first plastic moving groove is opened toward the head and the

second plastic moving groove is blocked toward the head.

[Claim 201

The nozzle assembly of claim 19, wherein a vent ring support is
formed at one side portion of the poppet, and a connecting Hole
communicating the molten plastic pathway with the second plastic moving
groove is formed at the vent ring support.

{Claim 21}

The nozzle assembly of claim 18, wherein a plurality of supporting
cylinder protrusions formed befween the supporting grooves are altemately
disposed apart from poppet protrusions formed between the first and second

plastic moving grooves by a predetermined distance.

[Claim 22]

The nozzle assembly of claim 18, wherein the vent ring member
comprises:

a first protrusion portion protruded at an exterior circumference of one
‘side of the vent ring member along a length direction thereof;

a second protrusion portion protruded at an interior circumference of
the one side of the vent ring member along the length direction thereof: and

a gas storage area formed between the first profrusion portion and the

second protrusion portion.
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[Claim 23]

‘The nozzle assembly of claim 22, wherein the first protrusion portion is
protruded more than the second protrusion portion by a predetermined length.

[Claim 24]

The nozzle assembly of claim 18, wherein a first gas exhaust hole for
exhausting the extracted gas to an exterior of the body is formed from an
interior circumference of the body to an exterior circumference of the body.

[Claim 25]

The nozzle assembly of claim 24, wherein the first gas exhaust hole is

connected with a vacuum pump.
[Claim 26]

The nozzle assembly of claim 18, wherein a third gas exhaust hole is

formed at the supporting groove.

[Claim 27]

The nozzle assembly of claim 18, wherein the vent ring member is

made of sinfered metal.
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