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Injection molding manifolds are usually made of a massive runner

25 Dblock communicating with the injection nozzles located adjacent
the mold cavities. Leakage of the molten resin material at the
interface of the runner block and the injection 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 runner block
slide laterally with respect to the injection nozzles. Sealing

of the fluid interface between the internal channels located in

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 sealing 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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10 mai ntain sealing between the nanifold and nozzle or between other
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U.S. Pat. No. 3,716,318 to Erik (incorporated herein by
reference) shows a combined nozzle/manifold bushing piece which
is inserted through the manifold from the underside and 1is

40 retained by a threaded back-up pad. This construction is also
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WO 01/ 87570 PCT/ CA01/00258 U.S. PFat. No. 5,374,182 to Gessner (incorporated
herein by reference) uses a spring which deflects as the nozzle body and
the air baukeugrsmad expand due to the increase in tenperat gegcabidfozgal i N9
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35 cost effective neans for sealing the I nterface between the nozzle body
and the manifold thereby reducing machi ne fabrication and mai ntenance

costs. Fumdners sty ectlons and advantages of the present my@@;qup,myysgl 40
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U.S. Pat. No. 5,507,637 to Schad et al. (incorporated herein by
reference) teaches a sealing clamp ring attached to the manifold
and surrounding the nozzle housing that prevents leakage of the
resin at the interface between the manifold and the nozzle. A

25 certain lateral clearance that 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 tip with
respect the mold gate.

30 The design concepts of the cited patents represent a significant
advance and use a sliding interface between the manifold and the
nozzle housing. As 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

35 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

40 cannot easily achieve a sealing stress distribution which has
4



FIG 1 illustrates a sectional view of a preferred enbodi nent of the

present invention; 5 FIG 2 illustrates an enlarged si nplified sectional

view of tino enekayred enbodi nent in the area of the sealingeriugiheassg: F!' G

3 shows a sectional view of a non-gated version of the 10 preferred
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head 7. %Jeétb@ﬂseﬁomﬁmgig tairipge ﬂwﬁ% 135, d Orrﬁo%gxq?' e ifSina0gd,

second end | s 133, and respectl vely Dovvnst t he piston %ead
131 ca %‘gth@evﬁFgelgFéﬁ'Pﬁéﬁgt 8 VesEd 1 ﬁta&lﬁ—%ﬁﬁﬁl(ﬁfi%@fe it closes or
reduces the cross sectional area of the gate 128 so as to restrict flow of

the nolign,.pl asti.c terial. L{gstro of the st.on ad 131 causes the

val ve s#g P26 t BURHDET s %Seq Phcr epF?5 flﬂY@r&d'lotnen%O provide an
) improved method and apparatus as aforesaid that provides a more
35 cost effective means for sealing the interface between the

nozzle Dbody and the manifold thereby reducing machine
fabrication and maintenance costs.

Further objections and advantages of the present invention will

40 appear hereinbelow.
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35 plastic material through the gate 128. As previously discussed, the
val ve gate system of the present invention also includes a manifol d/ bushing

arr angemewo #i/f7seonsi sting of the manifold 138 and the buspipgab$iderss e
mani fold 40 138 is forned by a distribution plate housed between t?1e pl at es
8 r . WD 01/87570 PCT/ CA01/ 00258 102 and 104 but separated therefrom by

an air gap 140. The backi ng gbRiER¥08r &kl §n¢r¥TabN Xed to the manifold
plate 104 by a plurality of nrghstrengtiTbofts—1t07whi ch nust w thstand

the large tensile forces generated during the cyclic nolding 5 process. The
mani f ol dni ejamdekride weth thanideslkd: fOiveREiEalt tak tHR-dWiddiNBBY ects
systemfor, tr rrin |.ten..plastic material froma source (not shown)
to the fgagltdetaf%%%%% ¢ gﬁrgag Watdrﬁé/ roé%tpaelcrf?(ge nold or nolds. The manifold
further includes a bore 143 into which the bushing 130 is inserted. The
.mani f ol ¢,20 e r fr Sui . et a he conducti-n

mat eri al hknoé/égﬁga%éﬁg a?? : nﬁﬂg rré%lb? %%5 h%%?g%lgigg iéegv'réf'l E%%mlﬁqﬁe%ﬁaggrt
and typPeaWepncon#e seshanpieds/ cefan enr esiri¢veioypemodationg wi apparatus,

cyl i ndr ceabr8kass S j O [ ea i a £g1,00 i f 8.
15 The buys irrJS 1%0 gﬁc{o%%%@%g%%ﬁi p%ﬁg?hte%g vglg)\fg ?e%sé%% b@ég}:%g
1309 s PoRRELCr r BRFGHY REFEEBIE ARGl ahowmtierfase apregushatweest eshp

and is deaitggeduls0 deannees) edridr AYEAst o MRREh0L A 1384 I eldt heonpdgnside.
As shovvnhl n F&G 1, the bUSEI ng. 20, channel 144 iri the bushing 130 nates
Wi th t hERRBREEh SHIRKAGLEE | 1O 1 HESHRT POl AFEBL A dSERGLAS] 2P TERarHRA™ 19810
t he nozihteafserbl yaridB. One The npeppdeatis 146wt tcpl ovided inelfiakid i t ahe
al i gnnent, - ; o) ] nd,.t ushy 0 t hat the channel s, 142
RS ol i o LR e R b T S PR e S gk ST o
| odler pBPERéR ThenpeilcH g 2 | bowdledoHesabdncons igndessichanofelishe avehi 4 ohdt

138 and p i e zlie, ody, 1 Ny F
and 2, 'f Eggggggéaﬁlﬁgf%eW%gg %g %@ﬁ?gggt t%t ypl E:hal %%nFlg@Fﬁgg\é@(?&% c%%%%é’

spheri c¥ r ofif e MAThet @Yy Gheanisdg dsnow- feegondaldfngSahdercertlgaaus
This untheanslsUCt Wt esy A m@swagiﬂgsguag@ QA SHIAHAARGENA AL £
the seall ng r.essur % acent rée{leﬁ buscrlgﬁlg%c, nnel 144 and the axial channel
120. ThP§% n%fia\%gn%r ) Bt 1} #€reliable plastic
sedd ng at the 35 interface of the nozzle body 112 and the bushing 130. In
" addi t kbR, r ] or, | Lows for a reduction in
t he corr?rqgslsn:e\tl}glo or é‘fe_s {ﬁgé%%%éfg %ﬁg\g/%lggoé ésrlgbltg“eplpaaﬁsia},geg’@a‘f?b HttRd
conpr es§V9e Ghardssl & r dRsladt esnl acblenr agdctingn apparaeusf cheprdakding plat e
102 andcbheidlonBni flthidpd e 204 as MeldoAs idhd eyl LoR | 1% Z
unbor oo R O O St pElondt b T e Th%%l%’?ﬂg%@ggr
furtherPha8SH Eenti 5P pBPti GRCEE52GRI cATRAs ARCYEER| deh@i aFee ercontiguous
sulzst anthahhglegualanido tdenldirayetgie of ihberbare 5até3 | bhdthrdmnidid d 438.
Still f [ e _bushi as an upper _portion 154 which is threaded al Qng
at Ieas{%%g?gug))bgi Fgazlﬁeerl% T]COASC%%BO M %T”@.lgf: Fﬁé‘\ﬁgﬁﬁerfoﬁ&et WGP 5323
t he bushihngrfdteext ehdsfehablyh an fjpest uoé EHid ncanbhgkeupy pRGNLIA.s Aigut
158 an injection nozzle channel and a second of said contiguous
channels is a hot runner manifold channel, including the step of
30 sealing the interface between said channels with a sealing 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.

35 Further features of the present invention will appear
hereinbelow.

BRIEF DESCRIPTION OF THE DRAWINGS

40 The present invention will be more readily understandable from
6



10 is provided to nechanically jgin the bushing 130 to the back-up pad 136.
The back-up pad 136 acts to reduce the thermal communication between the
backi ng pwe e/@82 and the manifold 138, thereby maintaini ngetrikaoimddsgn
resin at. an ehﬁvated t'ﬁ erature. A seal 159 is provided to further reduce
the 15 %85,5?8' PPyngr i dagtgatdve KEraings c wheeeiml up the periphery of
bore 143. The seal 159 is typically nmade froma heat resistant materi al

| i ke st . Th ri.ng .means 118 deflects as the nozzl e body 112 and the 20
back- upﬁgéd 132121%&&%“&@ t%e?)?ﬁ:‘?%%ﬁ e¥1en Ofe B &ER .ecfnel%%%q‘lﬂ%taec’f
wi t h t hehpr psesentniavendionti;he spring neans 118 causes a spring action in
.the gnozzl e assenbly 108. It should be noted however that any action caused
by the springs 118 on the nozzle body 112 is conpletely independent of any
seal i ngF&6t i én 120 usdingdeas t e mnditged gD IGE 18D aadtibraiamifesi cbfi38hand
.bet ween Hf hed 113 e - pé)f,ﬁjj_- 6 erring to
FI G 2,pg%§2%?gggggﬂgpg§g?§eéh %&%P%\ﬁ%wog?%éé Snon- rhzti%%gﬁ%géf nterface
151 of the bushing 130 to the 30 nmanifold 138 is shown. In this enbodi nent,
the maniiel d/dbushbne air aeeeTHa111018as been respvgdieand d e f10zzle brdy
112 seats ggal nat the nmanifold 138 directly. Referring nowto FIG 3, a non
val'Ve- gRF85EhEEYr GRR2ALESELém for 35 injecting plastic material into a mold
or the like is illustrated. This system operates essentially simlar to the
system wn,in F.G,1, . except the. nechanismtg open and ¢l ose the gate 128
at the ??g 1£4 ﬁi;isu%gﬁﬁt?ﬁnﬁ/eﬁgcﬁbo%ﬂ 'rvéfd‘érg%?‘ﬁ\lrﬁl §’5’d(r:?ot %gt e iprips
non val @etgaitd syptrénrohrtlseal ing\P k=85 ARG TAMI 9258 FIG 3, the
mani f ol d/ bushi ng arrangenent 1Z0 as shown in FIG 1 has al so been renoved.
In this configuration, the. upper surface 150 of the nozzle body 112 seats
agdinstFIGe BaAhPYBdalsecdilosstl wisw AefotHengrederiredprasentinantentitn, a

t he uppegsg a h as = t ffs ];ﬁ‘iégb tqd i ce

bet ween t%ﬁéﬁgzglﬁgéggaﬁ?&1%%30{\7%? rrs%lr%ilflgﬁg 138 o%%r%l%%%g{% Y

adj acent the nelt channel 142 and axial channel 120. The non-flat surface
could 10 be COPETALLEBPDESCRIPTION g ImHES PREVERRHD GMBEH IM@iT| Sy
arrangement creates a concenirated sealrng pressure ' eak

cl osest to the point of possible | eakage while at the sane tinme, reduces

t h@Onaghéfedeing tivew cOpprERGi va,f odcémtr equnhed wahve tdetoveratkemnsyssem
for |ea entq . 15 i Ng FI.G,. 4, a ical _fal]ure de of

t he pri%?ggcrz?h?g rs}%]ioﬁtli pn??%)%%érl? sfea i nlgitpc? esasu%réaall sOFi btt‘?onlin%% i 55
cr eat ed-hhentrabed} at Thppetysthen acenaBoles for badkigai npilatkee $0Bstandi adly
flat suriRceo0d thezprni fold 1 The,seahin essur iStributi 0
is | owest ar%ﬂceﬁg o | t Qhaltlnnelsi%fﬂk%%d axi a?u%ﬁ%%%a i%f%l_lqi?h%q haltjghﬂ&&fg
pressur@S I HE hoPt ERTpFRIECETTIRG MePreR nahpsbdc1natezigll dntects neld

deR6r m thet seabiwng iaﬁcEf réamengsfshzmSmFa Qrf’axc&@nl éxﬂftm@pr%ltceéillscﬁai%ﬁdﬁg
pressur r and. | eakage ,of the nolten plastic occyrs. w
r ef erri%%ﬁ%%ﬁﬁ?ﬂ:géﬁ. o\;\%;\ie% A Yeher glf"‘l%%r%ﬁ&m&% ﬁoﬁﬂ%%d@‘ﬁz iR ) g TO
coni cal thgpearozzi¢ aces 98T 1 Thi 508w r angenemnifeldonesatdre B39 ures nosteowas
shown i pL ovi .o s i R OV i ure di I ;0 2
That  hanStared, Ph 0RO AL AT 130, OvEfeRenl MePERIE) ! RRbt RO Y
channel WBYeh fat iR BeptscLhantioring tmlasbieawishlin saapklt channel

i mger f ecd 2 omsd bet¥esnihhecABhhBY $uif aces thereby reducing the possibility
of seal failure as shown in FIG 4. 35 Providing a spherical upper surface
150 instead of the conical surface will have the added benefit of

di stri s i sigowheihoadGnone @haduiddyl disad$emb Dy Ce0BS cappkiised, olIOVéﬁ\ér_%zi]Ie
SIS predi cts

that a ROH P 2urt abEPEan the r BOLPI B ATAT i EP closBryiag HBRRGX Tk
t he i dezitd sphepizedk riadindsatdrt hb3. bEka getrgomened lthe spring means 118
35 will be discussed hereinafter. The nozzle body 112 is typically
made of steel, while the tip 114 may be formed from any suitable

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

40 surrounds a terminal part of the axial channel 120. If desired,
7



f WO 01/ 87570 PCT/ CAO1/ 00258 that, a conical angle less than 1 preferably

between 0.2 to 0.4 fromthe horizontal is ideal for nelt channels having a
di anet er ve0oBgT576-1 2mm with injection pressures between 3grRN9146s§000
psi maximum This optinmumangle will increase as - 5 injection pressures
decr easéh€anBOofRéCangie wWiif dBRY eabechade njactshmn i ed9® e fomer thsenalllfy a

spheri Calnssﬂ.l&ﬂtaﬂgs tﬂfeSldcﬁ,ﬂqéﬁréf&b{ 88d1 Brt heeComanable 51 7€, r angg, o gheath
35p- 400 As. ment ong E)rew ousljérhodue to the concentrat

u
seal i ng Jz.gmpim@é’su?bé" oft A ihverRForOUR onPRESELGE | WRAShw MAVN e
i nj ecti prefabmiicatwd. eltetusetive Ag, atheskhieatihe 7 igdy oval £6PHE8S From
,assaci ated | o] Wi | | reased consi,derably as the
var|Of§:)ustagorrdrl)%)%#efrlitéswdfgsq'r Ielg%cjeggt %t |%ve to Jerécl’b'i%g rs h8pF§6%&E§ ®s8fve
forces @YClesher eBper agued & hindl aooentiLdl ¥oxihstalledd wiltAtie baJclslavmgyas

el | asqgal l:h@g ﬁ\ﬁﬂlf‘fB‘th' R Ht-Rat gﬁy QaEUr @%st h%osu'i:feaﬁ gla gﬁgfgl% ch

other. One skilled in the art cou easi é nozz
or basecW“f“Hnécr% &etwpen fike Raatleo dealls'lé’ amd dhe m@m)fcelsél péate

force regul at @heb&byarﬂ{éﬂﬂtélﬂﬁlﬁgmﬁl@é ﬁkéﬂlﬁé‘oﬁ n9n nkl e cen
ousing fl

thlﬁmes that wo allow f]lexing in ange itsel erring

Sﬂrca %laétéps 164 Ebers BtBr@HﬁPo exidlexchaveeld 12@. The

mani f ol doand easisise 4 tands] pasinag weesmnb@@ €abfuladive ds\vot 81 & Olﬁgﬁ%ﬁlﬂg
excessi g f interface, 25 Nat ural Iy,

h h |
the sys em gégﬁ'ﬁe%&%«gs?@ﬁ“ﬂ‘] i nt t e tb%@??“‘i@ﬂl@%l?lé%?‘ﬂed in other

channel connections in an inj ectl on m)l di ng appar at us wher e | eakage of the

nol t en I BB b mani f.ol
connect :r%%s?l ebq?éeatgé%a!rlgﬁ]t mt@lﬁlatlﬁ;[r hge%}gngagtgeeﬁ e\?t§é& Ihe%:%rﬁﬁﬂ&’@
wi the t hiB i ﬁ\?erﬂm'ontan Aphovatrnent ryﬂnédmgeileldngbsap\payabﬁs aanthbies hba4 .

Wm ch fukl ¥hsahi Shi estd hey obist Soz FBANE g 'k.éﬁ%gﬁ]
her ei nb ore V\ﬂ@l E’ t he invent i onQ%las egﬁle esg(ri:ége I'n con&5 nlhﬂ'%rrll \C/J\nft h

speci f| @rrBB& d¥herl€of, it is evident that nany alternatives,
nodi fications, and variations will be apparent to those skilled in the art

in ligh e fore descri pti.o Accordingly, it is intended to
enbragekaﬁ)lcalé%‘ch g?’f\gﬁﬁgg VRsPL f?% r‘ljcatc‘? oﬁ?rﬁlﬁg VReMinPnands FLasing t afn
th& %0 sher getand 28 ot th@penquzltmeba@pemded i nBalve st¥R QST MWAT
| S CLAI / 0 8 n net|n | asti.c

nat er i al&ﬂ@ngl'é bggpg;r%%%i cggmgr |Wi]'|:L r?ﬁ eg&pé)q{fé ul?\%é%l%}l la %g%wgynﬁlrﬁ? ot
plate, SAPdOWHHNG hadPngnsh axtal qtmanlnezzlg) bcedmahil?.ol d\.s!nawmmgb@ nekén
channel fremi ¢rmeel t1 ceaen@asaja! W3é ﬁ%‘t@sa)%:@ﬂh CPR@”ﬁ'elttO c‘h%rﬂlﬂ.tgh't Ceh2

t he fl ow of hmatterlal I-eL[ 5 ...a non-flat sea Ing Interface ween
sai d no?2l &En P mntPol &1 %he gby el FiRe n¥EILTS |%faﬁ<ragé26f opposTits | to.
The&3appehat gataecciz gl hg twmicdtrad, tdunat NRIsEOMIPRESENA'31 by a set screw

132.

The piston head 131 is housed within a cylinder housing 135

formed by first and second end walls 133 and 134 respectively.
30 Downstroke of the piston head 131 causes the valve 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 to increase flow of the molten
35 plastic material through the gate 128,

As previously discussed, the valve gate system of the present
invention also includes a manifold/bushing arrangement 110
consisting of the manifold 138 and the bushing 130. The manifold

40 138 is formed by a distribution plate housed between the plates
8



a). a bushing mounted into said nmanifold, said bushing 15 having a bushing
channel aligned with said nelt channel and said axial channel; b). said
non-fl at wambi/grg7o nterface being |ocated between sai d bushppg,cabfosas d
nozzl e, ther eby el imnating | eakage of material. 20 3. The apparatus of
clai m 1102uran@r 1hmpbiudi ngepraratads prhene fieams aperat | #ery gap ntldioni nghe

posi ti VEaEkQﬁ URA aale SBHE RGN flﬁdﬁfaéffgxgat &d alke l?nggﬁf?gﬁeiﬁ 1 aaﬁ.Hﬁ

of cl ai ere said spring neans |s a disc sprin t us
accor di Hg €o 3tyy Gvft H?é'rgrbo%%”?gg% bglts Jo’g éFémHWScth ‘dlu*—h$§@ndnd
second ehd sla:d@ebl yte'i&ll@elfb@@elsnt@eﬁérﬂtéw %uﬁf@@naihé Oc%mibmméi‘&lfﬂgow

.of terial; ston [ |y, aff ald sai d |ston
sel re%t i 35?9%8& t | ngmgﬁf‘lﬁgig 6{; S}bﬁ‘ f1I43w prming
mat eri apar85 & Ehe atmdar atmaeaccsysttemg tforcltarrané;?]ozftlimdﬁfemoqct@ﬁf|151algtla)
., a val [ o] | anpe selectiy
controllidg EEE fllow 0 néa}ﬁgél al dl’lﬁrcsasﬁl t:gchglnneﬁJ Jcﬁoqﬁ arse Cﬁégd
01/ 875761p ﬁmgﬁp@@ztseva Iofitk Gppae bhdsis Bhecmfpld/wmrrexsaumbhmde$ ea

conpri sgs§ran 1upPel ngyr facgn El@eab%?lﬁ'ﬁ:f Peefiile. 11§se595dap%r atrrféni){’obd

claim?7, _wherein said conical profile 5 defi ned y an angl e
toid 4 $3BmmeshobPzotRERe XL §°Whe%nYhe5Uﬁ-rt@é%]lﬁ elMefadaier akealt chemdect ind

sai d mehatere¢hannelowrs 49, 0BRe- 23% 000 psd . m%nl-ﬂaﬁc?pﬁé"éﬁék's ©f9 Cll%' nfh%l?.e

wher ei n, sai d nqzzl e corrprl es 10 upper. surface wth a spherjcal .
10. The*BpParatds diP%l af aﬂﬁe IR oz SPEPFAEREde S aﬁ”hﬁ%ﬁ‘l@?a@%@p

for inteeB3391wethyyﬁch@ahefowdum a pyesadirbedlseastdy 9é@§§§h?§ﬁgtlis
Monel coSBtEHLEEER"S BelBve AE R, Rt T AR o g ah axial channel :
b) 1%r ovi di ng a mani fol d haV|ng a melt channel, said nelt 20 channel
al | gnedryet Busdliddxi 6 c0aRBEhako Cg;f‘%‘ﬁ‘i&ﬁ‘t%ft Whd o0l BRLRIIEG. he
therein; c), providing a non-tlat sealing Interface betweén said nozzle d
sai d meRvEBERY Rd ebs dammeasht frem| @awageubtahbeemadierial known in the
art (usually steel) and is designed to be inserted through the
manifold 138 from the underside. As shown in FIG. 1, the bushing
20 channel 144 in the bushing 130 mates with the melt channel 142
in the manifold 138 and the axial channel 120 in the nozzle
assembly 108. One or more dowels 146 are provided to facilitate
alignment of the manifold 138 and the bushing 130 so that the
channels 142 and 144 are in axial alignment with each other.

25
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. As shown in FIGS. 1 and 2, the upper
surface 150 is non-flat, typically having a conical or spherical

30 profile, thereby creating a non-flat sealing interface 151.
This wunique 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
35 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 compressive forces translates
into a reduction in size of the backing plate 102 and the

40 manifold plate 104 as well as a reduction in the size and number
9



25 12. Method of claim9, including: a). providing a bushing nmounted into
said mani fold, said bushing providing a bushing channel aligned with said

mel t chanwab opgdreai d axi al channel; 30 b). providing sai dpp@ralohdéasgeal i ng
interface belng | ocated between sai d bushi ng and sai d nozzle, thereby

el i mi naPfn§oléskdde -of material. 13. Method of claim9, including: 35 a).
provi ding a spring neans operatively maintaining positive pressure at said

fl | i i nt a thod of claim9, including: a). providing
QOCalvg& %i%ﬁg fé& %F’&#? dBe k@A RAIBIOR nd B2t adich dami an
axi al chanséldet dicomntirent diiestdon 81y éqﬁﬁlOigﬁfﬁégfﬂgmﬁﬂ?ﬁﬂhﬂﬂgégeQﬁ?re
mat ef i ak ,therei g [ a 0 sai irs
'ende‘:[ salELét3 ?‘élt (#rilllesgl% inv]g#yP%é(;m ﬁ:gpﬂ? 31153}1 I RafF 12RnEPRESp
t he flompﬁtlﬁatéﬁﬂamhu@hlaﬁIwhﬂanﬂ&ﬂ alaign & lem$bdpm@t of)itprextehayg a
valve stemslidably inserted into said axial channel for selectively

controlling the flow of material in said axial channel. 10 15
. AF. AY. Asu . shgwinging EANG AalAY.tRe AgPRer3 pRrAlipry 154 of the bushing 130

78rr56/ 36zupkhe %H&%%]g?ﬁ]aqalaﬁ?éﬁ@\lﬁél PS‘&SC%CQ] %Qkﬁal;%faﬂjﬁ?h%%‘ﬂ cal Glcalsgl c

" # ;Z %? OL’%%%] ; ?%a %@J]lé‘é?ééw] é&]l@amhﬁa]l%la?léhqlaajléa] &8 e dpeakien] c

a] ca] capad] capea] calfice] aad wieduan] grdcaliGa cakea] cabl cakaake  the » tRekRE333

4444, seiagoponshonn topetiv s We ) ool calcpl el sl g, s o

U] c”a] caBéa] cahealeta] cm}ana}tmﬂmaiga{{thé cAmoQEé@\BBQG%Ga@ﬂ 4|\ﬁM3|\élev]atedca

MDIVR #U U* t c c

]ca]ggygg%ﬁenga %aU]caicg%%gg]gg %ca] % a?%%]§%T§%T%£ %ﬁggfcagﬁé
U@@SXBRR§§#E$@P kﬁ%@c@é\&hﬁfﬁk&ﬁtlc material up the periphery

ghi i o] zafkfgb%] 6@119&] C@hea] Eé]n@a] §§b0a%§a%ﬁ§1l<§€ﬁ§] mgg] calgal cal cplgal c

ajJ cal ca ca] ca&pa cal.cal ca]ca]ca cal
r SlS material like steel

The spring means 118 deflects as the nozzle body 112 and the

20 Dback-up pad 136 expand ‘due to increases 'in temperature. In
accordance with the present invention, the spring means 118
causes a spring action in the nozzle assembly 108. It should be
noted however that any action caused by the springs 118 on the
nozzle body 112 is completely independent of any sealing action

25 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

30 manifold 138 is shown. In this embodiment, the manifold/bushing
arrangement 110 has been removed, and the nozzle body 112 seats
against the manifold 138 directly.

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

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

40 The reader will also note that in the non valve-gated system of
10



Tr>s@[spst+tttthiioj zupkfa\W]ca)]ca]ca]ca]ca]ca]ca]ca]calc]calca]ca]ca]ca
cal cal c

1;1] cg% cchm}@ai/m}'(I:a] calU caV] ca] ca] ca] ca] ca] ca] caP ~\:!$") 19¢kicdah1/60288 10%&' (

)-s!F) 10%& ().-s310%& () - _ _ \

| X9s! 109868 (- SHvamesi fphdxbrshingzry angenenipogl ) a5 Fhpws=ig (FISL ¥(1

1158 105 (-1 BLIOWELE ) m CRTON 17 B0 TOME ()2 <73 1BBREE 12610
<8 1Q%& ()-!8 109%F& ()- %R () - : T09& () -, ! < - |

‘}%[FF&' ()-&% 2 } tﬁ&%%i%) bo -‘0%&%(%‘- SRS ( P98EG%E ()theiomppifold 138

103=s108&rertlye X6bCl L# 109%& ()-!Yx y)10%& ()-4!Y y)10%& ()-4!'c y)10%

& ()= 4! Ty) 109%& () -4 \
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15
Referring to FIG. 4, a typical failure mode of the prior art is
shown. A prior art sealing pressure distribution 160 is created
when the flat upper surface 150 1is forced against the
substantially flat surface of the manifold 138. The sealing
20 'pressure distribution 160 is lowest adjacent melt channel 142
and axial channel 120. The high pressure of the molten plastic
flowing in channels 142:and 120 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.
25 ‘
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
30 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.

35 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 applied, however it will be more
costly to produce. Computer modeling and analysis predicts that
a conical surface can be prescribed that will closely

40 approximate the ideal spherical radius. It has been determined
11
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As mentioned previously, due to the concentrated sealing
10 pressure of the present invention, compressive loads within the
injection machine will be reduced. As a result, the frictional
forces associated with the injection process will be decreased
considerably as the various components displace relative to each
other. The reduced compressive forces will thereby reduce the
15 potential for localized plate buckling as well,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 base with a non-flat interface that could also act as
a compressive force regulator by varying the conical angle and
20 the housing flange thickness that would allow flexing in the
housing flange itself. Referring to FIG. 5, an annular step 161
could be employed to flex toward the manifold and assume loads
past a prescribed calculated value to ensure no excessive forces
occur adjacent the melt channel interface.

25
Naturally, the system of the present invention can be
effectively employed in other channel connections in an
injection molding apparatus where leakage of the molten resin
may be a problem, as for example, in other manifold connections.
30

It is apparent that there has been provided in accordance with
this invention an improved hot runner sealing apparatus and
method which fully satisfies the objects, means, and advantages
set forth hereinbefore. While the invention has been described
35 in combination with specific embodiments thereof, it is evident
that many alternatives, modifications, and variations will be
apparent to those skilled in the art in light of the foregoing
description. Accordingly, it is intended to embrace all such
alternatives, modifications and variations as fall within the

40 spirit and broad scope of the appended claims.
12
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an ax1al channel;
b). a manifold having a melt channel, said melt channel
aligned with said axial channel to communicate the flow of
material therein;
10 c). a non-flat sealing interface between said nozzle and
said manifold, thereby eliminating leakage of material.

2. The apparatus according to claim 1, further comprising:
a). a bushing mounted into said manifold, said bushing
15 having a bushing channel aligned with said melt channel and
said axial channel;
b). said non-flat sealing interface being located between
said bushing and said nozzle, thereby eliminating leakage of
material.
20
3. The apparatus of claim 1, further comprising:
a). a spring means operatively maintaining positive pressure
at said non~flat sealing interface.

25 4. The apparatus of claim 3, wherein said spring means is a disc
spring.

5. The apparatus according to claim 1, further comprising:

a). a valve stem with a first and second end slidably
30 inserted into said axial channel to control the flow of

material;

b). a piston rigidly affixed to said first end, said piston

selectively positioning said second end to start or stop the
flow of material.

35
6. The apparatus according to claim 1, further comprising:
a). a valve stem slidably inserted into said axial channel
for selectively controlling the flow of material in said
axial channel.
40
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9. The apparatus of claim 1, wherein said nozzle comprises an
10 upper surface with a spherical profile.

10. The apparatus of claim 1, wherein said nozzle includes an
annular step for interface with said manifold at a prescribed
sealing pressure.

15
11. Method for injecting plastic material, which comprises:
a). providing a ‘nozzle mounted in a manifold plate, said
nozzle having an axial channel;
b). providing a manifold having a melt channel, said melt

20 channel alighed with said axial channel to communicate the
flow of material therein;

c). providing a non-flat sealing interface between said
nozzle and said manifold, thereby eliminating leakage of
material.

25

12. Method of claim 9, including:
a). providing a bushing mounted into said manifold, said
bushing providing a bushing channel aligned with said melt
channel and said axial channel;

30 b). providing said non-flat sealing interface being located
between said bushing and sald nozzle, thereby eliminating
leakage of material.

13. Method of claim 9, including:

35 a). providing a spring means operatively maintaining

positive pressure at said non-flat sealing interface.
14. Method of claim 9, including:
a). providing a valve stem with a first and second end

40 slidably inserted into said axial channel to control the flow
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