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. FIELD. 5 The present invention relates to an inproved sealing apparatus.
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bet ween t He'Shefidhdrg's injection nozzle and the mold's sprue - bushing.
20 . Leakage commonly appears in an injection molding machine between
the manifold and the mold nezzles or at the 1nterface between
the molid nozzle and the mold cavity. ' |

Injection moldlng manifolds are usually made of a massive runner

25 Dblock communlcatlng with the injection nozzles located adjacent
the mold cavities. Lezkage of the molten resin material at the
interface of the runner block and the 1njectlon. nozzle,  for
example, represents a major problem due to the high pressure of
the heated, flowing molten resin and the relative differential

30 . thermal expansion of the materials which makes the rumner block
slide laterally with respect te the 1njectlon nozzles. Sealing
of the fluid interface between the internal channels located 1n‘
the runner block or manifold and ‘the injection nozzle
‘represents, therefore, a significant design problem, especially

35 taking into account that the injection process must be stopped
if leakage occurs.

The prior art teaches several seallng methods and elements that
have been developed, but. these do. not satisfactorily solve the
40 leakage problem especially at the interface between the manifold
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20 OCT 2004 and the nold nozzle. In addition, the prior art allows |arge
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20 operation will reduce the effectiveness of the pre-load, thus

increasing the likeliheood of leakage.

Several improvements to these design concepts have been
developed that use different methods and means to prevent
25 leakage of the plastic resin.

U.8. Pat. No. 3,849,048 to BRielfeldt shows a hydraulically
actuated back-up pad that takes up the cold clearance to prevent
leakage. This piston acts like a spring. Inside the housing is a
- 30 second hydraulic piston which drives the valve stem. The neozzle
body is threaded inte the manifold insert and therefore
thermally expands laterally when the manifold expands. The close
proximity of flammable hydraulic oil to the heated manifold
means that there is a great risk of fire with this deéign after
35 the seals have worn.

U.S. Pat. No. 3,716,318 to Erik shows a combined nozzle/manifold
bushing piece which is inserted through the manifold from the
underside and is retained by a threaded back-up pad. This

40 construction is also disadvantageous in that the nozzle assembly
2
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‘'underside and is retained by a threaded back-up pad. This 40 construction
.is-al so di sadvantageous in that the nozzle assenbly 2 AMENDED SHEET 20 OCT
2004 nust travel laterally with the manifold as it thermally expands.2(QJOST 2004

Pat. No. 3 , 184 t.0. N nnernan shows a manifol d bushing _piece inserted
t hriough th*e“argr‘gn? ol &ﬁgle’é%:ﬁ%d“at arh&t™He 18 ppg ot éae@ﬁal& eRandDzz| e
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cannot acclngmﬁtdethg%g{g} dhernmpl expansion of the manifold plate with
respect to 15 the cavity platée. Tn effect, bending occurs which wuld tend

to cause the valve stemto bind. U S Pat. No. 5,896,640 to Lazinski, et
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t her eby enPEiTEIRG -t FBeseafiiny Priesdutbepbottiing appetes tmatiengosarddicies.
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the usg of Iarge r%;%rmﬁn ?%I %%?I?%Jlﬁqlurogz.thﬁ %anlb‘g(?ﬂ 25K, §’§§¥135751?%c%ctﬁad
Wches ‘a PHerTiit WX pafEFonTRoCEf Mtentbandingapcuns Mbdwh wpuidstend Hough
“he i nt er feeehsheecealve cemanof bigkd channel and injection nozzle, or a
thermal expansion elenent with an undercut to give it additional elastic

seal i ng prppertd s, x@r r expansion.element with a spring el ement
to enhance.the .seal f"?{g %f %%%’r‘?;j?destqby aaz&(rllfsgb’ afr e"’fnjafsti%ea:?%’elsea?u e
thermal exXiEREof P EFBALNE AT redicAerve tAODBREIte improved sealing at

20

the interface between the manifold and the nozzle body . This
annular shaped element comprises an angular, spring-like radial
surface that interfaces with the underside of the nozzle body
shoulder, thereby enhancing  the éealing pressure profile at the
mating surfaces. This apparatus, while providing an improved
25 pressure profile for sealing adjacent the channel, still.
produces large compressive forces that reguire the use of large
N ) manifold structures.

.U.S. Pat. No. 4,588,367 to Schad teaches a thermal expansion

- 30 element to seal the flow of resin through the interface between
the manifold channel and injection nozzle, or a thermal

expansion element with an undercut to give it additional elastic

sealing properties, or a thermal expansion element with a spring

elemegt to enhance the sealing properties by adding an elastic

35 feature. The thermal expansion element allows relative movement

between the manifold, thermal expansion element and nozzle.

U.S8. Pat. No. 5,374,182 to Gessner uses a spring which deflects
as the nozzle body and the air back-up pad expand due to the

40 increase in temperature. The sealing device uses Belleville
3
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bet ween the manifold, thermal expansion el enment and nozzle. U S. Pat. No.
5,874,182 to Gessner uses a spring which deflects as the nozzle bo and
the air back-up pad expand due to the 40 increase in tenperature. T 0CT 2004
seal ing device uses Belleville 3 AMENDED SHEET 20 OCT 2004 style disc
springs assepbéedion aprimsulatdenplsbeeve.anASdshestr @i £Dda-heat 5s uphd he

di . . :
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system of &hgedid? patentedrgads the.dilangenofndhe BOAZ8 HQUSHIGe | PrE
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reaches_hi sﬁﬂ%%%g:ie&ggé_%h?%ei%p%zg\?eén e%lﬁe nmE’lcfi)leé,:‘f’eirc‘ulofD h%??'ecﬁseéirfvﬁ%%nt

I eakag:E0 lg“ of*tHe SRSELBH HPEST; ct}?%sﬁ’rrPfdgies iode thRespakisuyatapssusBowpat |
No. 5, 507, 63FigwiSchad decabasd eanhesisa thealnchy champel rdalgtattaehedhéo t he

mani f ol d- apekg wicraudings B Nozzle dioushiger ttlcBh CUED Sl i3k 208 het he
resin at tggzzlfé erﬁa e bet ween 1t_khe 0 manj f ol d ang t he nozzl e. certain
nhgﬁ © FERRI NS Bet WeRn 1 HE CranB PRy artPaResn b gher

|'atieral clearance t
al | ows t hevahf fidile amareved desynr drgst pos| ¢Hfedtavetnl pyewsinthdesakage
g’}f ectimhg of henalmogna®ndl0fcilcheBog Zd e diide Whi hpdaspeGhyt he nol d gate. 25
e design concepts of the cited patents represent a significant advance
and use atﬁlué- di ngtsi nt erface_between the manifold and the nozzl e housing. As
0

the manifof o hédts Altd explhds®T ttuI¥dassIotdesd - abrades e SRFZAPE ROBHP ngs
whi ch ar e ®ela dtrachedchyi tlye yprdtfeldountiesuboneglinghise akdznis: hbesingz| e

tip |ocatiamd @he-30sMeataidest i dhPrpen aki gneentcyiird heRld ggte,

| ndepejlent ., Wokhe, | £MRRLAtULE 1of the manifol d. However .0 a sligng
remains between the clamp ring and the nozzle allows the
manifold and the clamp ring to slide laterally without affecting
the alignment of the nozzle tj_.p with respect the mold gate.

25 The design concepts of the cited patents represent a significant
advance and use a sliding interface between the manifold and the

_) nozzle heusing. Az the manifold heats and expands it also
slides across the nozzle housings which are held in the cavity
plate counter bores. This allows the nozzle tip location to be

30 maintained in proper alignment with the mold gate, independent
of the temperature of the manifold. However, in a sliding
interface between the nozzle and the manifold it is difficult to
fully seal the interface between the channels of the two parts
using the sealing means disclosed in these references and one

35 cannot easily achieve a sealing stress distribution which has
its peak adjacent the channels. In addition, all of these
prior art examples rely on the use of high forces, generated by
their spring(s) or spring-like structure to ensure the interface
sealing is effective over a wide range of temperatures, thereby

40 eliminating the risk of leakage at the interface. These large
4 .
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interface between the nozzle and the manifold it is difficult to fully

seal the interface between the channels of the two parts wusing the sealing
neans disclosed in these references and one 35 cannot easily. achi e@d &CT 200%
~sealing stress distribution which has its peak adjacent the channels. In

addition, abkced hb@serndri@hcatteesanphesmbed Yap) &he 4488 £6ia hhadr fiy ces,
gener at ed B&#ﬂ‘&i toSRg Eésl)oa%{ 2RLL ”&a!:ﬂ QopLid rﬁbto ghsure,Lhe

interface Sealing Is e ectlve over W d€ range’ o ratures t her eby
40 elimnating the risk of |eakage at the i nt erface These | arge 4 AMENDED
SHEET 20 OBFc@0Dihdlern cds neare theirstipact wbécof dheth®l pramathtt Hevenredidol d

st bes desi gned:hg HANCLgdads DELYSEN.J0. 000: 14 Q00D el po2al

Accor di ngl Y, princip obj ect sent i nventrion
provi de an*FiprGirsd @W@&nanot“ﬁ’ppa‘?wlﬁor 1§‘ea|ﬁ“ng tHecthpRr f BEAHE ween
two channeksparrtars.i mspetiahlynobaivign appangbusiorespecilal lchatws Weard an

i nj ection pezzhehappe! rand &-nhet runner mani fold channel. 10 It is a
further object of the present invention to provide an inproved nethod and

apparatus as aforesaid which obtains a sealing stress distribution which
has it%0 pedk &dj acénrthpe ckhegmebs bhepassegrewairsentiont tpsprotidd har

obj ect of 1ﬂq&:c]?fﬂemétmme&hﬂ0naﬁ@ﬁ@\él des a&fok&@é.ﬂi/ed:hﬁl'&%h%t%ﬁﬁs o
appar at us e gduces t orces .between t noz ody
and the rraér’l%ﬂlng’r §E]!; %hhgrgg%ium ngont h‘gh}s %u%?%r arr qwq(r err‘g csenof 11!‘2

mani f ol d aﬁ*&?“a“elrseﬁﬁc??%?ﬁqwatyﬁe si ze and nunber of fasteners required to
20 manufacture the injection nolding machine. It is a further object of the

presentsinyeniéon Qrphovi d65ak bfrm’:ﬁaegr@@érﬂodnamtéeﬂaeat Peopsadf &L esai d
whi ch produces a m)rethrella | e_seal able, fo wthstand the c C|IC

th
nature of 251N ect]on ol Hihg: p??ire?&elbsé ?%du%f’ﬁﬁs Wartht n’ée F57 efific
downt i ne aﬁ?i“i%?cré’&ﬁ“ﬁ@nov’e‘i‘%l |nGEElsi N€CEY i Bdkndpe | papkiqld, Ul’lth@Fe'l@bj ect
of the presshiciingyenté orstiracptowl deccamiriefpr v ed fnethwdmantif sppakatusa as

af oresai d tOalc LAV 8€S @I WE€2e  and number of fasteners required to

20 manufacture the injection molding machine.

It is a further object of the present invention to provide an
improved method and apparatus as aforesaid which produces a more
reliable seal, that is able to withstand the cyclic nature of
25 injection molding, thereby reducing the machine maintenance

downtime and increasing overall machine efficiency.

It is a further object of the present invention to provide an
improved method and apparatus as aforesaid that provides a more
30 cost effective means for sealing the interface between the
nozzle  hody and the manifold thereby reducing machine

fabrication and maintenance costs.

Further objections and advantages of the present invention will
35 appear hereinbelow.

SUMMARY OF THE INVENTION

In accordance with the present invention, the foregoing objects

40 and adwvantages are readily obtained.
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30 cost effective means for sealing the interface between the nozzle body
and the mani fold thereby reduci ng nmachine fabrication and mai ntenance
costs Further objections and advantages of the present invention w |2|0 08P 2004
appear herei nbelow_ SUMVARY OF THE I NVENTION I n accordance with the

present invention, the foregoing objects 40 and advantages are readily

obt ai ned. aLAVENDED ET,20 he, appar.at us_of the present

i nvention @I s the a?rqtgerfgacetg & Sen‘{tm C %ﬁﬁgl eiar}santﬁ’% SBEEERAHDI di ng
apparatus, ~conpti sty t WPEGHEI gudus haridgiestionr tmaktisor t iamyareteen .5

pl astic un&@ﬁpmmr éwhavcogt inudust echagee by eadret weeRsidia ingONhbYHeS
channel s, adotananhor 988bLage ! NEVLUD. GON! L BHMNRC, CNANIC! SLQRALET e 1O

create an ra;ngtglar seal | n ﬁorce pon_ sai interface area € appar at us
particul ar e s it R e@P ﬁ“eﬁBEz|fé>rw5teﬁ1én%h&hﬁe|tWPh@P§|th9umre. n
sai d i nj ecFroMAG myszktivhanmetrésten dn resudbc saddll isentfogueuspeihassel s,

and a hot intkw@dcemBndeal.d W tdhea Qatg;@ﬁ@gl:ug heb@f&&@@&hguoﬁcﬁﬁa& nozzl e,
wher ei n th?nﬁ“@&'h o%' o%Q%Qn% |saa ecor}‘mﬁ%| sai d conti,guous nnel s.
Part i cr{iarl & SEAITHg Stresd 19 3 as hereing &atda dPasehiton he
channe T]hee qW&FFa&% a 15 rrfe Oﬁeﬁhb@ efnttilguopr eglearnelsy eatd on seal S
the passagewsyehetaeeioldt wo thhann@laginkd @Rei&ireCédrn giBLi BYi@PRSEAT4!S,

conpri si NQywhdee; CORkd 9H9H§f&f@n9ﬁ£§n£10r gr%nsgggtnl ng,4olten 8' aEt' ¢ Jnder
thé two cont] guous 2 annets, and

pressure h an interface area between

seal i ng t\rll\%ltllmf eqrsf ac%aﬁgé%u]t?é‘%\?(eeﬁ DEhESR Y CSAEFgUBLECIERaRRER sheD Kieat e
an annul arp%%‘alﬁqfigcﬁbtdéﬁmmnnsalﬂ andhttéef doeerfcef.erably, a first of said
conti gudus channels is an |nj ectl on nozzI e channel and a second of said

cont i guousyy £hanpelss ks ner mani fo d hannel, including the step
of 25 seal]n the Pnter F ace vveer%mg%rl1 élss Wt?\asef’asgggﬁ?’ngeﬁﬁ%ﬁ?s
whi ch creat'® A6 ar §éa|%lh7§°fté%emahd%m {pPRAzEtase lSommeksing two

contlguous channels for transporting molten plastic undexr
pressure with an interface area between the two conticuous

20 channels, and sealing the interface area between the two
contiguous channels to create an annular sealing force upon sgaid
interface. Preferably, a first of said contiguous channels is
an injection nozzle channel and a second of said contiguous
channels is a hot runner manifold channel, including the step of

25 sealing the interface between said channels with a spealing means
which creates an annular sealing force on the interface between
said channels. Desirably, the sealing force distribution has
its peak adjacent the channels and the interface.

30 Further  features of the present invention will appear
hereinbelow. '

BRTIEF DESCRIPTION OF THE DRAWINGS

35 The present invention will be more readily understandable from
the following illustrative drawings, wherein:

FIG. 1 illustrates a sectional view of a preferred embodiment of
the present invention:
40
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sai d channel s- Desi rabl y, the sealing force distribution has its peak
adj acent the channels and the interface. 30 Further features of the_ present
invention will appear hereinbelow. BRI EF DESCRI PTI ON OF THE DRAW N&$§ 8T 2004
The present invention, will be nore readily understandable from the
fol | owi ng FFPus?raliveditani ngs enhbered einElGEikdi bedisiohal e9iawSeet tianal
view of a preferrel cepbodhamntinotnet hecPrpSeRL Lovant Qgt;.e%é%e@ AMENDED
SHEET 20 OCT 2004 FIG 2 illustrates an enlarged sinplified sectional view
of the preferred enbodinent in the area of the sealing interface;, FIG 3
shows a sefffondl SA%R 6f BEFoirgat stiarersf op obntiated yrwfionr ef the
enbodi nént pr&féEredl ehbusimi@ties a secti-onal view failure node of the prior
art with a prior art sealing pressure distribution; 10 FIG 5 shows a
sectional view of ;the preferred enbodinment with a conical surface and
i mproved sEEfinfy privstrdcdi st riditiosnl DERA IEDIDESCRIGETI N OF ThEor
PREFERRED &ENBEDIVMENT Bri&r Refe sk Ngnd aw d=6:ulrkGai dor 3uB9bn F UNNer val ve gate
systemfor injecting plastic material 100 into a nold or the like is
illustrate Tt stemincl udes a backing plate 102 and a manifold plate
104" THE" SE13ork VPO FREHHIGES T30ty SF oonaumeafsry o4 OBHASHTPRE r eIt iong
mol t en pl aStHEaneerifate iand iappored 28alioty sheswreadtls arimniibal d/ bushi ng
arrangenment 110 for allowi ng communication of plastic material froma
source (not sho mani fol d heater 139 is
shown inserted TR T Ot d T35 Ml Al 2 301 00319530 LIRO: L 0m N d 138 which
in turn heats the flowing plastic within a nelt channel 25 142 and a
bushi rp chrefirelrihdd nos shownGi N1Fl G Hot t henie)? Z4£1vas S Vs ld&nConsd st s
of a nozzlgmjednglldiaati pnddd; 8 noggl q hgater 116, @ spring.neans 118,
and a nOZU_Lﬁl)!SQ%gk:g&(?r T]ﬁ]éS' S)Ishteenp ug.Bgfl?deos? taﬁebasc}:]){rii—lgg prirlgaf:gs ?.0123 and a
‘ manifold plate 104. The system further includes a nozzle
assembly 108 for introducing molten plastic material into a mold
20 (not shown) and a manifold/bushing arrangement 110 for allowing
communication of plastic material from a source (ot shown) to
the nozzle assembly 108. A manifold heater 139 is shown
inserted in a manifold 128, thercby heating the manifold 138

which in turn heats the flowing plastic within a melt channel
25 142 and a bushing channel 144.

As shown in FIG. 1, the nozzle assembly 108 consists of a nozzle
body 112, a tip 114, a nozzle heater 116, a spring means 118,
and a nozzle insulator 113. The purpose of the spring means 118
30 will be discussed hereinafter. The nozzle body -112 is typically
made of steel, while the tip 114 may be formed from any sultable
highly heat-~conductive material known in the art such as
beryllium/copper. The nozzle body 112 has an axial channel 120
through which molten plastic material flows. The tip 114
35 surrounds a terminal part of the axial channel 120. If desired,
the nozzle tip 114 may include a sheath 122 for thermally
insulating the downstream end of the nozzle tip 114. The sheath
122 may be formsd from a resinous material which may be
prefabricated. Alternatively, the sheath 122 may be formed from

40 an overflow of injected resin in the first operating covecle or
7
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30 will be discussed hereinafter. The nozzle body 112 is typically nade of
steel, while the tip 114 may be forned from any suitable highly

" heat--conductive nmaterial known in the art such as beryllium coppeEB e 2004
nozzl e body 112 has an axial channel 120 through which nolten plastic

mat eri al ffowes TheThd mokkde35nsulaoundsly terimstzlllipdr within he cadfidly

cﬂanne: I 129f Ita‘hedeﬁglﬁﬁg)hld Bbga@@zalgg télgd 1]}ﬁ:tgayté nc;rleag@ea @ﬁeagﬂe%hf or )
thermally . ing t ownstre of_ t noz ti Sheat
122 nay be #or ms%ta rgrrln B rweeselnn%%s ﬁ%%%f? a{?o%qgﬁ é %ée “B@’F‘é%a%‘?u% t&a-

Al ternativetd, therdhearhinteinimg behd obiel focoweeture ovér fihsw Béliay ect ed
resin if theadiicsmaopeiat id¥g iay diewsr cir AMENDER SEET c%&n@@I 2004 ong es.
The nozzl i edk Wwthin_a cavit the_mani fol d
Tt o204 aorpl] ABudise fd AR Dol B | dos Bl SRl 1 o

body 112 JRRFe*Helmakveiiad ly kpewn 10y theharbbsuchiast Aipamgt-ne hi gh
tenperature of the nolten 5 plastic material as it flows through the axial

channel 12ﬂae %zla%égsef ng %%%n h;'el%dmu%aﬁ% ”EP%J&Q@ e y'ﬁ@ha

own, 1 n

i nsul 2541 %rl al , @R‘é

nozzl & heat®r 1 &y bR §HFF%‘T el%lwlrtit@dhé’éft é’F‘YkﬁS\Aﬁ C&’el? m44e art

t o which G redypwn snaﬁh@t tled the wayzbé lzexahl 6 1824urdAsisisownpbatfdrGofl, the
nozzl e heagiy nbltei1surspunds . a portion of the nozzle body 112. A valve stem
126 is provided to permit. opening and closing of 15 the gate 128 in the
nozzl e body 112. The val ve stem 126 may be fornmed by a steel rod which

ext ends t Ht otV Pe¥sdfdnals 129Pvidedt e meghiig oPgdimmdantit eledidchorz| e
body 1IE2. #s gmtrebalseén theomwkiG: Hodihelygassagewayvd 29tamt E56 whdyh dehe

mel t Channﬁinn%ézlby' 2] Eggepuﬁg& ngh 130. engﬁdgnghpéug{m% \ﬁ%l §§t é&r%g] P1ZE 5 -
opp05|tetq]20bt%|§g %128 S, connecte tQ a_pis 7 Jgﬁa set
screw 132 or-Re & §f1 s HSUSERF Wit 2y Wercaﬁ‘o nFeE35
forned by ¥59stFI&nd %é@@n@aéﬁégmw s1AB Iniws I@4:hr dbpeoeilverhanpsl 144
Downst r ok eirof tHehebypitshen 18ead Thdl enauses thie wsak¥e ssbgmM 286opPosite to
20 the gate 128 is comnnected te a piston head 131 by a set screw
132.

The piston head 131 is housed within a c¢ylinder housing 135

formed by first and second end walls 133 and 134 respectively.
25 Downstroke of the piston head 131 causes the wvalve stem 126 to

move into a position where it closes or reduces the cross

sectional area of the gate 128 so as to restrict flow of the

molten plastic material. Upstroke of the piston head 131 causes

the valve stem 126 to move so as te increase flow of the molten
30 plastic material through the gate 128.

As previously discussed, the wvalve gate system of the present
inventicn also includes a manifold/bushing arrangement 110
consisting of the manifold 138 and the bushing 130. The manifold
35 1i38B is formed by a distribution plate housed between the plates
102 and 104 but separated therefrom by an air gap 140. The
backing plate 102 is xigidly affixed to the manifold plate 104
by a plurality of high strength bolts 107 which must withstand
the large tensile forces generated during the cyclic molding

40 process. The manifeld includes the melt channel 142 forming
8
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nove into a position where it closes or reduces the cross sectional area of
the gate 128 so as to.restrict flow of the nolten plastic material.
Upstroke of the piston head 131 causes the valve stem 126 to nove 2d& 86T (28
i ncrease fl ow, of h%lrmlten 30 plastic material through the gate 128. As
previ ousl y Hidc Pdsed® tHF vErve g ates s tfem diranspopt iz mol tiemy erteisbhcal so
i ncl udes ammsiridl dfbuoshengoarcangesenshddd) €HNEhSt faxe of24 hes Srniakehd 138
and the busHitRgal30s»dhe Jaapkhel 8 g f jsfribution plate
housed bet ween tlll‘é nl ates .1%2 %ﬁ]él%?%%%ﬁuﬁgegéﬁ%e%ytfﬁg%% olnﬁpcéﬁl?gﬁ gi r
gap 140. The  “backi ng Pl PaF0shrs BPehie y 138 f irednbertate e roid fplat e
104 by’a pP8r &t yooof feinest strengity behtsaHIR7 mdtiadh drusheati tdeidrding he
| arge tensiaeetparesnganesat ededuing t hge CYghi 6o 1®! ging. 40, oggsa yhe
mani fol d ingludes, fhe el t_channel Jﬁ42.fo‘1[:[n' ng 8 AVENDED SHEET 20 OCT 2004
part of the hot runner system for trafsforty ndFHBIELERs pl Ast T $AASEEMEE from
a source (rfGEEHOME) RS thRetgat erithg aaswdéhdtrechl witdesa seespent ithet mbsd or
nol ds. The seahed olrttof ur bhesve nad wdeSmani hare 12343 i nto which the bushing 130
is insgpted. The manifold 5 138 may be formed from any suitable netal or
heat condu&,}é‘i ng mpterjal known in the art. The manifold heater 239 is well
known in t R aPPSAMRF t3i SHIEPUREfpRi Be5taomi v/ des amilye séshsitfe Thpe
heat er wit Ruahingd | htlt i tal ferost Seot i ofy t hattdlS e IRALRHal NkBown J1QO¥Ee Of
the mani f ohet 138sud0yTha-Lushipg 430 sk Lounds abé’of.ﬁéé%&el%f t'fh@%ugﬁl ¥$%St em
i'n the

126. The i i.s formed fromany suitable material known )
art (usual ﬁéﬂs%%% ]l%gn_ P8 '{fé%i St§ehelf e dtt Bfbugh tHhe beahingl d
138 fr fecnfider’siddeln AdressRovehing EBG mates heithusthagnel®: channel 142 in

the bushi ngn13Bemat=es ruithitbe aml trghagnell 1d2anddd the Mani £oLd, 138, and
t he axi al g@@é}\@ﬁb{ 12Q i pLhe,.ngzzle "Qsjfsse |y 108, one.or nore dowels 146
: o8 .| BnbNE, a 6 \ %g dge g :
are provided to facilitgte all gnient ofr. the man Ford-d%s HhdaHé+bashi ng
130 so tha? %qﬁ§en of the manifold 138 and the bushing 130 so that the
channels 142 and 144 are in axial alignment with each other.
20 '
The bushing 130 has a lower portion 148 which is located between
the underside of the manifold 138 and an upper surface 150 of
the nozzle body 112. 2As. shown in FIGS. 1 and 2, the upper
surface 150 is non-flat, typically having a conical or spherical
25 profile, thereby creating a non-flat sealing interface 151,
This unique structure provides a pressure distribution that

concentrates the sealing pressure adjacent the bushing channel

144 and the axial channel 120, This improved pressure
distribution allows for reliable plastic sealing at the
30 interface of the nozzle body 112 and the bushing 130. In

addition, the more concentrated sealing force allows for a
reduction in the compressive forces therein to provide a
reliable plastic seal. Reduced compregsive forces translates
into a reduction in size of the backing plate 102 and the

35 manifold plate 104 as well as a reduction in the size and number
of bolts 107.

The bushing 130 further has a central portion 152 which has an
outside diameter substantially equal to the diameter of the bore

40 143 in the manifold 138. Still further, the bushing has an upper
9
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channel s 142 and 144 are in axial alignnment with each other. 20 The bushing
130 has .a | ower portion 148 which is |ocated between the underside of the
mani fol d 138 and an upper surface 150 of the nozzle body 112. As GpaaT Jk
FIGS. 1 and 2, the upper surface 150 is non-flat, typically having a

conmi cal orpefiveri dak 2Bigh dfsi Itbyretdmst eliyngr eatlieagtapann-44 dttsseatémg.
interface 151. This unique structure provides a pressure distribution that
concentr at eal i pressure adjacent the b ing chanpel., 144 and

t he axi al %%a%ﬁ(g‘fé 1%. Egﬁi s?i n%{r;%vélﬁbﬁfeggﬁpe‘m djrqit{]r‘i’%u’fli‘%ng‘éﬂ‘ﬁ% &
reliabl e pPEIE Sbarral zr aneEt30ei hterimee befkthe wrsk 2136 .bodyndd 2L%hd t he
buzhi ngd 130s proviatdi tHooAechie: JEI1E Q}ﬁﬂﬁelﬁhéaﬁ&ﬁiﬁ&@agbg tfaoﬁ:lﬁé ah&@&ﬁafor a
reduction jLhgt conpressi qrces_. in taq provi a_ reliable astic
seal . Redu%éead r(':Lgrsrf)r eséllﬁ\%e ]%{agcr]{:gg ?ﬁ%c{nsﬁglgesa‘:t%nt {(:')ga rregaﬁgt itglr‘la i gilgs?ngael of

t he backi nTPPIarE2taon akGEvRen 35D faMAcSIas prarte 1082asnk| Fhasmant &kt i on
in the size&nd thgrkey ofirbelihdénd07chdhandiwshi nged30 fatrt her basvacaentr al

portion 15Z.wi.GR,has any Quisi i r tanti q t
di amet.gf ofojgﬁ%.%%k%;g 4 i% ?%egdng%ﬁpglog%%% g t,iﬁgt%ﬁgt h%rc#c%he %ushi ng
has an upper 9 A B*s S PSP A5 Lho T IR34 Y Rh TR PETHIR Y ed
al ong at |¥astopartled- | Theexsesit . 1A8 stowtvPicdl® badéhefngoper povdt on
154 of therdnisitiang h30eriext ends sdd«augh an aperture 156 in a back-up pad
136. A nut 158 5 is provided to nechanically join the bushing 130 to the
back-up pad 136., The back-up pad 136 acts to reduce the . thernal
communi catitn FE RS bhdki SREYSCEEe 2P0 X en P azrdemischold2 188 #hfer eby
g};j nt diSni fepdkhepnobadn 1Bésigxpandanhed evat etherb@EPEr ahur Eempers@alre15Iy S

0

vi ded t0d h I C e 10. sishi, L £ ¥, 0f k : | astd C
mat er i al ucpm}:ﬁgtap‘g%i vﬁcet?&yet%{ B%fgeai?l& B{'If'lﬁllé{%eél {:ng% i@ggt gél E:I%%FL% arr]gJL e from
a heat resistant r‘?ﬁ’?é??a‘vf‘cﬂ% &y &8 n?ﬁél‘§p‘?ﬁ”srf’@’k1]ré'ar]r§811§td§?‘1"éjc‘% £Xs the

nozzl e bodymffzbéwﬁv?ﬁethat any action caused by the springs 118 on the

nezzle body 112 is completely independent of any sealing action

20 Dbetween the manifold bushing 130 and the manifold 138 and
between the manifold bushing 130 and the back-up pad 136.

Now referring to FIG. 2, an enlarged cross-sectional view of the
non-flat sealing interface 151 of the bushing 130 to the
25 manifold 138 is shown. In this embodiment, the manifold/bushing
arrangement 110 has been removed, and the nozzle body 112 seats
.;D against the manifold 138 directly.

Referring now to FIG. 3, a non valve-gated hot runner system for

N

'; 30 injecting plastic material inte a mold or the 1like 1is
illustrated, This system operates essentially similar to the
system shown in FIG. 1, ekcept the mechanism to open and close
the gate 128 at the tip 114 has been removed.

35 The reader will also note that in the non valve-gated system of
FIG. 3, the manifold/bushing arrangement 110 as shown in FIG. 1

has also been removed. 1In this configuration, the upper surface
150 of the nozzle body 112 seats against the manifold 138
directly.
.40
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15 back-up pad 136 expand due to increases in tenperature. In accordance
‘WwWth the present invention, the spring nmeans 118 causes a spring actlonl
the nozzl e assenbly 108. it should be noted however that any acti on2 e@m#
by the springs 118 on the nozzle body 112 is conpletely independent of any
seal i ng acstomr@RBghebwens phessmni froletchushi tige hdDandudiecaansd alad 38 and

bet ween t hﬁoMaf SQer.Hég" ﬁﬂ:k@%@xa@thEh§n’p%&i§ﬁ'épr§we%r? q‘[he Efé 8ddg to

FIG 2, 1§€I ar%e Cross %sect ional view o i ng 1 nterface
151 of t he*BusATMg HS0TFoL L HA 25 fmfF FoTTl “FaI et SRWAS Rretthi Ko s ment ,
t he mani fotwrblﬁhim aadr argefrechafd€l hazo beenh« emavelatastdrties noadlde body
112 sead s p@gaionstaihe spasi{eld %%8 i d e‘i‘ijcé( Repg L @tﬂl&ﬁ@’ erfilarad, 2
non val ve- ngt ed eg%;ltrunner system for é%g Gt ng gsast lc.material into a
nol d or the i FﬁﬁttersataeEOHfﬁ’f‘Er%‘i/%d[ PBP AP B VL MREI 13R Si5Fi | ar
to the sylé%%?n@my‘*\ﬁﬁtl hoFHi® noimxeptpdssébhechariayn whidpent atite dazse t he

gate 128 atirdie #ddquckas tﬂésmla%ﬁ@tﬁéémhﬁﬁdthgﬁcgﬂﬁré@.ﬁ%r Arbbs aksQ, Qe that
in the non, vglve; %%:[ gders e 1 t he mani foI d/ bushi ng arrangenent
110 as shoWwh Ih EIG Y XFs%mb rn regﬁ%%%cf’reivr?nt A8 confi guration, the

upper Kurface 150 of the nozzl e body 112 seats against the manifold 138
directly. ReXek@iAVENDERIGHEET 20ty@GEad0@4:i AeEOrfidrg &0 thize ppiesedtit is

i nvention, stdhe, Up@eEr§Hff§ﬁe SJQQ:LQ@S ges fdl@ttr§ﬂnfl ?cg'? %léCQst Q@éattelae

e.nozzl e body and t he mani occurs

i nterface hetwe
i medi at el ;Ijnadj g%em YRE mEP erchﬁﬁﬁ F942-nd Hxi aﬁor(?ﬁgnnéﬁa‘f?‘ff
non-fl at swdskeatéallyl fbet cenrfate sfhdihiecalandifoflfie U3iske. T ssemlimee

St ructlf al pre¥shdBgIIRALiBIERILS160 CQBCaBlEat edageadit Undl €SaM G dihatashas
its peak acfldosa%aalt Onbife POLIY. OfmROSSIR 6. eana0e M 2 Bl cLhe palm o t e,

reduces the gnitu ressi orces reqU|red
overal | sy@toé"rhnﬁor”} eﬁR%f&éelpﬁ'e% tiggt 43P acts to deform the ' Sealing

interface as shown in FIG. 4 due to the reduced sealing pressure
at the interface, and leakage of the molten plastic occurs.
20
Now referring to FIG. 5, which generally shows the nozzle body
112 with a conical upper surface 150. This arrangement
overcomes the failure mode as shown in FIG. 4 by providing an
improved sealing pressure distribution 162 that has its peak
25 sealing pressure adjacent melt channel 142 and axial channel
120. Intimate surface contact in this area seals small
imperfections between the mating surfaces thereby reducing the
possibility of seal failure as shown in FIG. 4.

30 Providing a spherical upper surface 150 instead of the conical
surface will have the added benefit of distributing the load
more gradually as the force is ap:plied_. however it will be more
costly to produce. Computer modeling and analysis predicts that
a conical surface can be prescribed that will closely

35 approximate the ideal spherical radius. It has been determined
that a conical angle less than 1° preferably between 0.2° to 0.4°
from the horizontal is ideal for melt channels having a diameter
between 5-12mm, with injection pressures between 20,000 -
28,0000 psi maximum. This optimum angle will increase as

40 injection pressures decrease and the angle will decrease as
11
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Referring to FIG 4, a typical failure node of the prior art is shown. A
prior art sealing pressure distribution 160 is created when the flat uE)
surface 156-48¢-§-86ced agai nst the substantially flat surface of th20 0 290‘*
mani fol d 138. The sealing 15 pressure distribution 160 is | owest adj acent

mel t channehjdddi oranskedengk ahaB@@AesJ.ZO rilhe ﬁmﬁagsaua@e ofst hesimid en
plastic flowng i ; %hgﬂgeé%“%%éb? lzgeoreﬁ% def opmm the . s8al,Lng

interface as shown in seallng pressure at the
interface, and | eakage of the rmlten plastic occurs. 20 Now referring to
FIG 5, whieh gemeiaiddy shewdotdiby nozilee lnodythélZcMctdntaaceai caéalnpxger

surfaces15Qreddii S A aNQE B lsenPV SLEQNES L hso&sféggl%eﬁq@sdew e FIG

4 b rovidin oved seal.in essure_distribution as its
pea%: 85 sea’l'l?%c ]pofle%?‘énﬁdréﬁirﬁe ?qup‘:{ucgaannéf 3459 ax:lhﬁl fEﬁ‘éEh‘é‘l‘al 120.
Intimate sﬁ@#%ﬁe gorcicttedn wilhs the eansectiors matdcess npétl ebei dasrémtadeen

t Ee mat i ngcsm;zc&ﬁ%myhaéeeuermfauﬁg chlFlﬁclsneQQ:%S ld@gblaae qfelggabef?élé&r&} atSh
shown in rovidin spherica er sy i nst ead .0 e
coni cal 9?atce vmrg]l“? aé/e %‘ﬂe“"’é“é’%sasb %e‘?cf’%o@f Y &t %?’Sﬁ%jf’)ﬁgr?%écﬁ 0 nor e
gradualfy a%t%%aflor%% i oapdpieréd plhbeeberkiinaiids wellmre gebbity ang
produce. Corguttiery rmche! inag muanaby&hs E\ﬁﬁ‘ﬂsld‘elss dihak oee£0BhER| othdA ace
can be preggy | Bpd iRt i IdneCl sl Yot ApRIOY MRl e, | dealy SPherl o)

radi us- | t has been determ coni ¢ gnai
pref er abl y-bBtdedt $5e y16! 45L F?%rr’?ltalife ’“ﬁ‘BPF%‘?ﬁ att4ts ‘ic‘&éﬁl alge et tas
channel s haviegprestiyretiorcebeemeba-d: Idmyamiinl ithpecthboadrassly emd

Egt weens tzotlﬁwohouaﬁi@oﬁﬁaﬁé BB%&HHH%{shHHa% ﬁ,mmlﬂalglw 6 Mdihgl NGT e@&ﬁl Dgs[»)
SHEET 1+ 45058 0 BT O00E | nfeET O Dridsedre Photbdsaiiars 5% ek i cal
shape is det¥ed® | @Y eHe tion fLkeE &6 avre Woﬁéngédoﬁs?}%@ 4@)@%51%
radi us. Aspaenta anecicpibedovsliaylatud telidec enscentrab eskaealii-agforces
cccur adjacent the melt channel interface.
20
Naturally, the gystem of the present invention .can be
effectively employed in othér channel connections in an
injection molding apparatus where leakage of the molten xresin

may be a problem, as for example, in other manifeold connections.
25
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5 pressure of the present invention, conpressive |oads within the injection
machine wll be reduced. As a result, the frictional forces associated
with the injection process will be decreased considerably as the various
conponents di splace relative to each other. The reduced conpressive f es
wi |l thereby reduce the 10 potential for |ocalized plate bucklingﬂa@ﬁ'\g‘iﬁ

as galling and,, fretting that may occur as the surfaces slide over each
other. One skilled in the art could easily design a nozzle housing flange
or bad@RMFthS LChREMED afSinterface that could al so act as a conpressive
force regul ator by varying the conical angle and 15 the housing flange

t hi ckness that would allow flexing in the housing flange itself. Referring
to FIG 5,_an annular step 161, could be enployed to flex toward the

mari f ot d oA 3EBERBTHEadS* ptc L e skt PBRYUC cHPEGIAPed Fali%e FRPFRIMHT no
excessive forces .occur adjacent the nelt channel interface. 20 Naturally,
the systenfOFPth&' PpFesent invention can be effectively enployed in other

channel CQ?Q%?ﬁifgﬁhéééﬁgi igi§§§iq¥mgnlding appar atus where | eakage of the
nolten resin “nmay be a prd%l m ‘as tTor exanple, in other manifold

connecti ong. gp; dg AVENDRD SHEES, 20, Cﬂ%ﬁo@ﬁmf | AN d S5 Rerto1 AN

apparatus for 1njecting plastic materi sal d apparatus conprising: ‘a

nozzl e aSS@I’@é)Ybéﬂ(xg%)ge%@;@dadﬂggi:\f:Q&da@é%%)st 2aNQZ |4 1edy (dbd) ofssai d

nozzl e assenbly eing seated difectly agai nst said manifol'd (138),
saibd 10 nezzdEe baskydy 112)1havi mgvang axdl shaamel o031 sed ghnpnidnid

(138) having a nelt channel (142), said nelt channel (142) aligned with

sai d axi almahafwied (120) lodvmed da nozkt echdotkyl (14)) f osa Tl ceidmgsl i n

use, a flow of material therein, 15 wherein at the sealing interface

bet ween saidozalaghedy with said axial channel (120) of said nozzle
body (112} for communicating, in use, a flow of material
therein,

15 ~ wherein at the sealing interface between said nozzle body

(112) and said manifold (138), said nozzle body (112) having
a non-flat sealing surface, and said manifold (138) having a

flat sealing surface, sealing said nozzle body (112) with

gaid manifold (138).

20
2. An apparatus for injecting plastic material as in claim 1
further including a compressive force regulator for limiting
compressive forces adjacent said melt channel (142) and said
axial channel (120) at said sealing interface between said
25 channels (120, 142).

3. An apparatus for injecting plastic waterial as in claim 2
wherein said compressive force regulator is a upper surface

{(150) of said nozzle body (112).

13



(112) and said manifold (138), said nozzle body (112) having a non-flat
sealing surface, and said manifold (138) having a flat sealing surface,
seal ing said nozzle body (112) with said manifold (138). 20 2. %0 )
apparatus for injecting plastic material as in claim1l further inel &aiw&'a
conpressive force regulator for limting conpressive forces adjacent said
melt chanrfet éppayaand s iayeabtinyamielstil?Ohaadrsal daseain nglatinerd ace
between said 25 channels (120, 142). 3. An apparatus for injecting plastic
mat eri al asl1¢rﬁm aBaid weper nssafdceonfiisdssi vecfwitee aergahaudrri stepipper
surface (150) of said nozzle body (112) 4 13 20 OCT 2004 4. An apparatus
for injecti¥yl bl astdid mareyilar a§t|er'ﬁ> cl@6 3 imhéndingsaid sippleacs urfcice
(150) includes an annular step (161), said annular step _(161) including a

suPf ace fo‘?n%a%grnéuéf%?fé)@e T & A e ¢ ol 83?133)3 e MitmnoviRREgHe nt

of said upper surface (150 5. An apparatus for injecting plastic materi al
as in cl al%faﬁére‘f%ﬁ’#s%? Hper 1%®rface (150) is a non-flat surface 10

extending fromsaid axial channel (120) to said annular step (161). 6. An
apparatus for injecting plastic material as in claim4, or 5 wherein said

annul af zgrP) Sﬂagélc%'tﬁsa it CEHgéétHH ]pﬁé%ecrl@tméjc@%igﬂ %%, S dc%%@ﬁurther

surface (1 he appar at accor to clarm

CONpri Si NGyhérdiishidag 130& ool SPaseddd enred at & sal dygRnEi oL d {k38)and
20 said sealing interface, and sai d bushi ng (130) having a bushing channel

(120) al i gnecbwd ity saiamnBhidchanpel chiddkl andosaicd ddid Lhannat {td)) .

8. The apparatus of claiml, or 2 further conprising: 25 a spring neans
(118) operatdgvely maintaining positive

6. An apparatus for injecting plastic material as in claim 4,
or 5 wherein said annular step (161) 1is a thickness to

15 permit flexing of said upper surface (150).

7. The apparatus according to c¢laim 1,2,3,4,5, or & further
comprising:

a bushing {(130) disposed intermediate gaid manifold (138) and

20 gsaid sealing interface, and said bushing (130} having a

| bushing channel (120) aligned with said melt channel (142)

and said axial channel (120).

8. The apparatus of claim 1, or 2 further comprising:
25 a epring means (118) operatively maintaining positive

pressure between said f£lat surface and said non-flat surface.

9. The apparatus of claim 8, wherein said spring means (118) is a

disc spring.

14



pressure between said flat surface and said non-flat surface. 9. The
apparatus of claim@8, wherein said spring neans (118) is a disc spring. 14
20 OCT 2004 10. The apparatus according to claiml, or 2 further 0
conprising: a valve stem (126) with a first and second end slidabl £0 8CT 20
inserted into said axial channel (120) to control the flow of material in
use; ahd. d'lp sAppefdidily adgiddinafio xethim Saidk f1 r8irtgng; sai d piston
(131) selectively positioning said second end to control said flow of

mat eri al . Q@K sIm@: apparatus of claim1,2 or 6 wherein said non-flat
surface is a conical profile. 12. The apparatus of claim 11, wherein said
coni cal prdf VRéVies sismdefidfed Bithn andlicsbet dpén opnd end fgldably
hori zontal , axis when the pressure in said axial channel (120) and said nelt

channel (14T hetReR 2t (VO ahd28100b ps?0) 130 Pt Eppdr vstIf b ai m

1,2, or 6 ereinlsaid non-flc?t 20 surface is a spherical profile. 15
macerlia 1l use; an

a piston (131) rigidly affixed to sgaid first end, said piston
(131) selectively posgitioning said second end to control said

flow of material.

10
11. The apparatus of claim 1,2 or 6 wherein said non-flat surface
ig a conical profile.
12, The apparatus of c¢laim 11, wherein said conical profile is
15 defined by an angle between 0.2 to 0.4° from a horizontal axis
when the pressure in said axial channel (120) and said melt
channel (142) is between 20,000 and 28,000 psi.
13. The apparatus of c¢laim 1,2, or 6 wherein gaid non-flat
20 surface is a spherical profile.

15



