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=1- . R FLUID ASSIST VALVE-GATE BUSHI:NG h ' VVTH R
'CC]\ICENTRI P VMBERS . . Techni -
The pr ese‘ﬁ 13'llsbniggntlon relates to p| n- type 5 val ve- gatzfgéroﬁéa?fngﬂ o
. devices for use wth f|UId assisted. . - |nject|on mol ded ‘systens. . S

Background of the Inventlon : -~ There are nmny processes and.
technlques today for f|UId aSS|sted ( s or ‘li-quid) .injection, ) :
" mol di-ng. - 10 FIU|d aSS|sted injection nolding processes have added _
flexibility to the design and nanufacture of plastic = parts with thelr

~ability to produce parti ’fﬂt$ L parts with.
mi ni mal si nk .mar ks -and: %ag frese pldcesses can- .
reduce 15  material requi 8Sand . ¢ -

cycle tine, :and thus have advantages over conventlonal L |nject|on
noldlng processes - -and techni ques i.n nany “applications.’

I'n general f I ui d-assi sted injection Tdchinieal Fieldsyst ens utilize anotherd
material, 'e|ther in.aliquid or © - Tgaseous state, under pressure to

- éxpand. the pIastlc _ - material in the mold and conformit todthednold )
“cavity:. ‘details. . Theghi,qu as Luid ca e _i'ntroduce '
into the moid in several wa bl %gegégg tﬁggéaklgnbugﬁfaggs tPnPiROLYPE,
or hacmrua%ozzlealﬁeoﬁetér{W§Men§ndevrges for uee mwitiorEdidassbsted

“Tocation. In copﬁfggtgaﬁlmghaghlgystems |nject|on noldlng processes the
nolten pIastlc materi al N _ R

(L

N "._,lec]_:gx"ound of;tMﬂ_ml__t_iO_n o

There are many processes and technlques todayﬁai'
for fluid-assisted (gas or llquld) ;njectlon moldlng,
10 Fluld assisted 1n3ect10n moldlng processes have. added't
B "flex1b111ty to the design ‘and manufacture of plastic
-parts with their ablllty to produce partlally hollow,:f
;llghtwelght rlgld parts w1th minimal sink marks . andj
_ '_1ess tendency to- warp _ These processes can reduce"
gpiS_h,,materlal requlrements, ‘as well as equlpment costs and .m
'.cycle ‘time, and thus have advantages over conventlonal_-.s
injection. moldlng processes and technlques in many ;
_t]aPpllcatlons ' ' S

_ R In'general fluld as31sted 1n3ectlon moldlngs'
20 .-'systems utilize another mater1a1 elther in a llquld or . .
) .gaseous state,_under pressure to expand the plastic .-
""-material-in the mold and conform 1t to. the mold cavity
.'details "~ The llquld or. gaseous fluld can be 1ntroduced'f.'
- into. the mold in several ways, such as through a bush—'
25' ing, nozzle or machine nozzle in one or nore cav1t1es,
© or in more than one location. In conventional, plastlc_'h
'1njectlon moldlng processes, the molten.plastlc materlalf
- is 1n3ected through sprue bushlngs or nozzles (heated or



is inj ect ed through sprue bush| ngs or h_oz'z.l es '.(-'heat ed or: . V\D 98/29229
PCT/ US97/ 23141 ' 2 -~ & -unheated) into the. caV|t|es of -

hol I ow nol &@98”@3%n _' - or nore sprue bushings -at tBCHE 23141
conmon manifold are - 'Z. ~‘used, - In this instance, ‘the pl astlc malt R
com ng from. - - _the'inj ecti on rml di'ng nmachi.ne through runners i s dis-
5 " tributed byaheated dlstrlbutor block(a/k/a mani f ol d) : to. the:

i ndi vi dual sprue bushi ngs. One .convent i onal . method - used to control
the nelt flow utilizes one or . - - nmore pin-or needl e val ves, al so known

?tl:e\d?lav\?a?\%ei:s i rt‘%rétf'?a:‘gehépglnto t?tkt%tfg%wﬁt]éeﬁmonfl fh\glc#)lv}nt&‘o Sysé)%mfghbus:hl ngi B ..

and con-. t radf Inezicd Grpraue dusivings it tacked iy aulcopmosl wnuf@m are
pneurmatic control device qf %&@Héﬂbangge eggd'paavsaélvce melt oﬂf’tlﬁ% angm

el ongated pin which 1s noved axia contro anls

adapted to fit w. ttﬂil¢1 jpjection (mq]tdlétg imaehinenghapughe Wpmerpus i &dsn. . -

order to-open prilided 19§eatlli'é‘at9§§5c§9§ﬁ‘@¥bﬁf:09| B%&:R @/R/Erﬁt%ﬁ%ld)

sprue o bush| ng 1nto the npld cavity. One hese systens IS

shown, for exanpl &0 #hg singjvéduao. SWQWJ-HQS 20 One conventAl?@tatJrer e

type of plastic - imiessdonseal djcngcontrol wplehafe RNA£3 80t @BiltiddZe6nd or -
co-injection appar at us. . pparft us i h_:gects two different plastic - .-
materials, T c By %’h F’Fﬁaleco'}’% Kefer iS5 AniP 8N o A%r V& (¥Ie| gate__-

. material, into a %wgh:sng@ld cavity.” .A co-injection 25 - manifold

" receives material fromtwo different i nJ ection "~ _machi nes and:- conbi nes
the two materials into a single streamthat flows into a nold or - .
~die. . 1w - Co- |W}ehttb$sorm o eudteglle [yraddi@cus/\hnslerted'_

through the manifold into the sprue bush:.ng and con-
trolled for axial movement by a hydraullc, electrlc or |
pneumatic control dev:.ce or mechan:l.sm " The needle valve-' )
. has .an elongated pin | which is moved ax1ally by the
15.  control mechanism: and is -adapted_ to fit within -a_n'
' orifice in the end of the sprue bushing in order to open
.and close the "passageway of plastic melt from the sprue ..
‘bushing into the mold cavity. One of these systems 1s
shown, for_' example, in U.S. Pate’_nt. No. 4,279','582. _

20 o Another type of plast:t.c :Lnject:.on mold:.ng
__method and system utn.l:.zes a co-injection apparatus |
This appara_.tus 1nject_s two different plastlc_materlals, o

' typically an inner core material  and 'an 'otiter' shell '

‘material, into a single mold cav:.ty A co- 1njectlon '

25  manifold receives materlal from two dlfferent 1n3 ection : '
" machines -and combines the two mater:.als 1nto a Slngle'_._f-
-stream that flows 1nto a mold or dJ.e '

Co- 1njectlon processes create a product wh:l.ch 2

. is less expens1ve A smaller amount of. the more expen- -
30 sive outer plastlc materlal is used for the final part, |
| since it only is used for the outer surface or shell of |



. Sunmary Of The Invention . "It .is an object of the present"m"r

i-the present inver

is |ess expensrver A smal | er amount of the nore expen4 30 -  sive outer

pl asti-c 'material is used for the final part, . isince it only is used.
for the X,lzgﬂgf ace or shel I of WO 98/ 29229 . PCT/US97/23141 - ~
_'PCT[U897L. o -3- ~the prodsgct.
The second ‘material which is. co- extruded . is:typically. a |less; *
expensi-ve plastic- naterral and forns " the inner non-visible chre of
the product. A co-injec-". - tion nanlfeBd and- process are shomn for

exanple, in 5 US Patent No. 4 376 625

invention to .- the gpmrddetan II‘hnr seenbndalmaet%iel bubhchgikocarextauded _.
[1ui d-assi sted |1} LMRALID! 011d HPLSTRnodfe 151 AU Hhreha) BEFors

de an i- val ve-gate bushi ng
which can be al tezhetemensle@xfmsable corecefr Bhecpredugspar & ¢ -dmiec-

system . ¢ion 42 fhd % r?d‘op..b:gﬁe%@ &ote OERbRA, prﬁienéxrammetlorn o
to provide aninproved va ve- gat e bush |n or nozzle. wth 1 " a movabl e '
' gate pin whikh cdh-2i oBatent ¥ae €nfr§ .6 _ plastic naterral into the
nmol d, and.at the sane tine.. . allomrentry of pressurized fluid (Irqurd'
. or gas) there- Cin It is a still further: object of the present _
i'nven- - tion to provide a WDMEAEAE bUSHE BINOMOI has a dual - . 20
L pin. nechanrsntmhrch can be selectively operated to i perntt or close
of f the entry of plastic material into . the nDId and similarly pernit

: or close off t he entry of It is tdte dbmedtasﬂsﬂhemprssemtrmnvdnuadnﬂtb ”

provide an improved wvalve-gate: bushlng for use with. a

fluid- assisted 1njectlon moldlng process. It is also an

= glb_ . object of the present 1nventlon to prov1de an improved ,Vr“
. valve- gate bushlng which can be alternately used for a,"_ﬁfr

:Uco 1nject10n apparatus and system

It is another object of the present 1nventlon o

to prov1de an improved valve- ~gate bushlng or nozzle w1th;"7*

15 °  a movable gate pin which can close off the entry of
RIS plastic material into’ the - mold and at the same time.

- allow entry of pressurlzed fluld (llquld or gas) there—-f;:':

| in._ It is a Stlll further object of the present. 1nven—"'

_ " tion to prov1de a valve gate bushing which has a dual-
' _20'2-fp1n. mechanlsnt whlch can be selectlvely operated to
P permit or close off the entry of plastlc materlal 1nto
the mold and s1m11arly permlt or close off the entry ofw

*_the fluid- ass1st materlal into the mold ' L

. The . present. invention:'overcomes' the prior.';t
o 25d'7'd1ff1cult1es with valve- gate type bushlngs or nozzles
' used with fluld ass1sted systems, and fulfllls the;:
"-t:objects and purposes noted above ‘The present 1nventlon
- prov1des a pln type valve gate dev1ce whlch eas1ly and S



The- present ' |nvent|on overcones - the prior: 25"' di fflcultles W|th

val ve- gate e bush| ngs or nozzles- : used wi'th fluid- b
systems |IIs the o Obj ect's and purposes not Z@éﬁﬁ%@gﬂ“%he

. present i nvent i on - - pr ow des a. pl n- type vaI ve- gate ‘devi ce which eashl y

and . WD'98/29229 . ~ PCT/ US97/ 43141 -
-4- . effectlvel y opens and cl-oses: the row of plastic materi:- -

al into the nold as desired, and also equally easilty and : effectively o

! opens and cl oses the entry of fluid (gas or - liquid) into the nold-
- Cavity. - 5 I Ryshi | -
of f mechani sm whi ¢h ffoepcetrle:teesiF| (ﬁgé Ca'p}%drat‘cr%ec%%anl smt f'i%vf'@% B]_HBI\@Q %aﬁ?%. '
open and cl ose th@lbugkﬁmg‘—b@ molee agsdesiired, and aéss:heqeaitﬂyceamﬁnfeandn
the ends of the pidyfEierSly op ens aﬁmé'éf&sé@véﬁéeeﬁt:ﬂ?géfeflﬁh.a "(Eggebﬂ S

"~ positioned 10 I NS de a second novabl e el.ongated pin nenb t on-

~type control mechadmfi@HAwniete i theaehd c@¥it¥er hydrau- ' lically,
electrically, pneunatically, or the like, = . selectlvely noves the
two pin nmenbers Iongltudlnall elther é—‘[ or relatively to
| one another? to . sel%%tﬁ’ ft%élaﬁve pargRl ﬁeﬁ%@ .
" {ori - - fi cesjff heehandsaf vﬂrh&:lourbperatésnmtb@na]mp&n whddhdfibsm to

orifice in-the end sh| (074 creating a va ._'
or "gate" for ent r‘%/e%b‘?é é)# ng Ciosem%‘%be SRR ooﬁlaﬁ??/ aSTWSELé'nd o
of the inner pin rae‘:nbehe Q@lflcer éalmeda Je:ecbhel eaﬂseafedﬂmmmv\membehre

i nner- end of t ne, | | VRiRGhaRigs 0
- regulate the flow of t g%gegléxgb?ﬁ gbes %tr:lggl Spsrgc\tﬁr%a Q_IS ”gb%:.\ﬁ%geh L
~gas, into tRA& nol dnside @ second movable elongates i eeﬂ@@renbbdpweﬁpn-- -

= eacth of -the pin 2§ pe BUHYS niectREHARE wlﬁtraqlseepéeaeeatetxhe‘evagbeau- N
: pIS on : lically,. electrlcally, _pneumatically, or  the Llike,

- selectively moves_the two pin members lOngitudihally_ppr”

either together, or relatively to. one aﬁother,_ to
15 selectively open and close the two valvefmembere (ori-
fices). The end of the outer pin member mates with the
': orifice in the end of the bushing or. nozzle member_
'~ creating a valve or “gate" for entry of plasticematerial '
into a mold cavity.. The end of.thejinner pin member:
20  creates a second valve mechanism with the inner end of
'-.the_ooter-pin member. - This valve mechanism is used to
regulate the flow of the second f£luid material, such as
a 1iquid_or gas, into the mold cavity. -

. In a preferred embodlment ‘each of the p1n° '%
25 -members is secured to stacked separately*movable piston
- members which are.pOSLt;oned in a control ‘mechanism. -
The two pistons.are]moﬁed together or -independently, .
. thus resulting in the desired movementrOf-theztwo pins
relative to each other and relative to the sprue bush- o

30 ing. | | : -



rrerrbers which are p05|t|oned in a control “mechani sm ~ The two pi sto'ns_

. are neved together .or- i ndependent |y, © thus resulting in the desired .
novenent’ Jsggzzgwo pins “rel atlve to each ot her and f@f/ﬁggml410 t‘he
sprue bus _ |ng.' ' MD 98/29229 o _ s
PCT/ US97/ 23141 . : : _ -5 L
i'n a second enbodi nent, 'one plston nenber is p03|t|oned |nsﬁde the
ot her p|ston nenber and the two  pi stog_nenbers are again. adapted to

. nove in the sane _ direction or in opposite directions, thus

regulating the 5 valve nechani smat the end of the two pin nenbers, as =

3 ﬁll as Ejhe \éal vebrrechanl smratatbeceaagemodmesw ,UGne plshtbushemger is’ 0

- These and ot her ect.s ature e the-inyveption wll -
become appar ent - qdﬂ?? It%ﬁ% %@ ég%ﬁ%c?tﬁF?Bn“ﬁfmFﬁe H%FOﬁWO;

when t aken . t oget lparstion member5|aweﬁag&enaadam@a@ut@ MDwmrmm ‘he same .

I_ appended cl ai ms. éi,&rﬁ? in °ng>sr ;B ﬁflx%%%&rdn% gﬁug F’g%ﬁl%gﬁg‘#lgﬁe

FI GURES 1- 3 and Fe'd p esent:
invention, &nd alvai\daepned:haltnesmlat th:goeeramoﬁ ther éofo Rl members, as

 FIGURES. 4-6 il lu ﬁrlate 28N Rkt &F éﬁ ﬁ&EHQhEEHtt at the eatthazpr%emsprue o
: I _nvent i on, as V\Fi‘) has depl Ctl ng 't : oper at I an her eof I
Do o " - bushing. ' : :

o These_andpother objects, features and benefits

_ of the invention wiil_become'apparent from the followingﬂ"
.10 description bf the invention, when_taken'together in
view of the-accempanying'drawings-and”appended:claims,d'

~ Brief Déscﬁpt_ion Of The 'Drawing. s

FIGURES 1 3 and 3A 1llustrate a ;preferred:
embodlment of the present 1nventlon, and also deplct the f"

15 operatlon thereof and

FIGURES 4-6 111ustrate an alternate embodlment_r'
of the present 1nvent10n,. as well as deplctlng the'
.operatlon thereof ' ' :

Best Mode(s 'Fof Carrying Out The Invention

- 20 : ' Flgures 1 3 and 3A. 1llustrate a- preferred :
' embodlment of . the present 1nventlon and show its use in
a fluid-assisted 1nject10n molding system  In thlsdf'
':dregard the present 1nvent10n 1s partlcularly adapted to
. be used in a gas-assisted 1nject10n moldlng process or
25 system. However, the present 1nvent10n is also adapted.
. to be used. w1th fluids other than gas, such as a gas in L
”8_“_a liquid state (e.g. 11qu1d nitrogen)  or other llquldsdf
. under pressure. Moreover,xlt is possible to use" ‘the



Best Nbde(s) For Carryl ng: Qut The Inventron ; 20 ~ Fi gures 1- 3- .

and 3A|IIustrateapreferred " enbodi ment of the pres %gﬂiron,-".
and show i WVO9B&®29n -~ = a3 f|uid-assisted injection nol dlm

- this regard t he present invention is particul arly.adapted to %
~ be-used-i.n a gas-assisted injection nolding process.or 25 system '
However, the present i nvention is al so adapt 9 - to be used w th o
fluids ot her t han gas;. such as a gas in a I|qU|d state (e.g. I|qU|d _
: _nr_tr__ogen) or ot her li-qui ds' - under pressure Moreover, it is possibl e
"to use.the . . WD 98 - 6-
PCT/ US97/ 23141 Rt ’p’r"egb"ﬁ’tmt ARy £8P eg i Redding, sygram yhich N
system which - . injegtt swowodif férennt Hﬂm:w: materialls, one ffwraman
Inner core and th%xﬂt&rcggé %&)U& g&?l :anfi’l Ouli| r %h@ql e nPljlgo a
‘ocavity. - re erre use of e present’ inven-
“tion rel ateés to g@slrtﬁﬂsﬁtstlfebﬂwﬁl‘et‘t}’on mol di ng systens, - it will be
' referred to herein in that manner. However, . for the reasons set
 forth above, it is.to be understood o that the use of the term"gas"
herein i's no® meant to be 1¥ince|the preferrad yeer oft Waej pyeRensyinven-

" Al so, bt hﬁ presenttldﬂl}&.ééllé.t%‘slﬁo s el gted 1nje@dﬁ@heﬂoi?ingssy‘yt’ﬁhs, |
sprue ‘bushings or nozz nvention | S shown .
. in this applicatior ff be x %%@r%?t‘ho %r‘tglb B tgiﬁiu@aﬁﬂgﬁ, ng{“I PYEVeEr.

' course, other 15 for aﬂzesreasdfta@eseranﬁbrtyneaboﬁespiuelbusblhgsundenrelubmd o

. nozzles, and the lli'k‘t an ubseeuo o ttréfrmhe,g%re,s%]ré e:. 1s no@vﬁl%ta'rftn rahd o

- fall W|th| n the spcl t Scope ther €0 e present
, |nvent|on cam be Lﬂsremllmmgtdmlatlve to the 1nventlon

_ Alse, the present invention is preferably
adapted for use with sprue bushlngs ox nozzles - In thls"
. regard, the invention is shown in this appllcation fer
use with one type of sprde-bﬁshing-lz. Of course, other
15 sizes, shapes and types of sprue bushings, machine
nozzles, and the like can be used with the present .
invention and fall within the spirit and scope thereof. _
. In addition, the present 1nventlon can be used w1thout__{'

a sprue bushing.

.20 o The valve-gate system is generally referred to
fby the reference numeral 10 in the drawings. The system
'-10 1ncludes a bushing or nozzle 12, a manifold 14, and .
a cylinder member or block member 16. The mold bushing |
12, which isfalse'eommonly referred to as a "nozzle," is S
25  mounted in a cavity 18 in a mold 20. The mold 20 can be
of any conventional type-and has a first plate member 22
which houses the'bushing_lz,-as well as a second plate-p
 member 24 which has a mold cavity 26 therein The moldp
cavity 26 is formed or machined in the 31ze and shape of
- 30 the final part to be produced,_as is well known 1n_thep'
art.



- 7-

é sprue bushihg..i-_zo r | " The val ve- gate systen1|s generally

referred to - by'the'reference numeral 10 in the draw ngs. The systen1-'

10 i.ncl udg, §h|ng or nozzle 12, a manifold 14, "and pcrnxwwmbpnder
nmenber or Ioc menber 16. The mol d bushing 12, which.is also 5
. connDnIy referred to. ‘as a "nozzle," is 25 nDunted in.acavity 18.in a
- nold 20.- The nold 20 can be .- - of any conventlonal type and his a
. first -plate menmber 22 ~which houses t+e- bushing 12, as well as a
second plate menber 24 which has a nold cavity 26 therein. The nold
cavity. 26 is forned.or_nachlned in the size and shape of 30 ‘the final
part to- be produced' as isﬂh§ISpnuﬂwbu$hﬁmge0r nozzlertl2 can. bevwf any -
98/29229 - S

_ o convent_i.ona tJ/ep%usﬁuCh as ﬁg%eJ %é’é%%éﬁée O%rom Incoe

FNg. or nozz can (
conventlonal 't yp€OTBuch E§°Yho§%1@begﬂable fiomthicteregard, Cthe. Sprney,

~Mchigan.  In bﬁsﬁlhegaiﬂ halsh€a $RIYA bod &HSEhaakl%n&%ef @ Al Jpody
or shank- nenber ~internal el ongafed passageway 32,. a ScCrew on
“fip nenber | §3rné|1rd eéﬁngﬁﬁ@ldalparsé'sﬁ%et‘%ﬁ%@%eaﬂ STCTRMbRR BEe mewmber|p -

| menber 34 has a. ﬁ@rmaﬁd gfndadfulhi-Chekssadapteeh@eli fiember 36“ﬂt@h8 tmﬁ
. end of the recess 1 end 42 through which

34_h |
pl astic mterial ™ §§|§QUQ%§Xf ﬁ.qﬁaa$lﬁa§d4powhhﬁﬁ|Hﬁ(?44RF%%IH°c§&Fty -

26. - - within Aheneaﬁlefcﬁhéraécpss aechavhent 5P B& pasi an open

tloned in the sp hush I hani 5
. hol Iow pin menbe%ﬂéz andtgggéﬁP vﬁﬁ ' B1dktie “?%1' Iol%%l \%ﬁl c%ea%?‘é?é}fsﬁﬁ’y
is solid, 1®ut %b&bﬂedet01510W1NMﬁﬂzﬂhe wRhlked prav beyrb26 . 54 is novabl y
p03|t|oned inside - elongated passageway 53 in the outer pin nenber

: 52 As S
: - A_movable;central pln mechanlsm 50 is p051<

tioned in. 'the Sprue. bushing 12. The pln mechanlsm 50
has an outer hollow pin member 52 and a central pin
member 54 whn.ch preferably 1s solid, but - could be :
15 tubular. The pln member 54 is movably pos:.tloned 1ns1de
e elongated passageway 53 1n the outer pin member 52. As
_ -explalned in more deta:.l below, the two pin members 52
. and 54" are: adapted to be moved longitudinally (axlally) .
.and separately, _ together or relatlve to one. another
.20  The pln ‘members are. movable in the d:n.rectlon shown by
arrows 55 in the draw1ngs ' '

Outer p:Ln 52 is secured to fJ.rst plston member"
_60 whlle 1nner p1n member 52 is connected to, second
_ piston member 62. . Preferably, the p:Ln members are. -
25 "releasably threadedly connected to the pJ.ston members so
they can be adjusted where necessary, although the . p:Ln-
. members could also be flxedly secured to the plston _
' __members '



expl ained in nofe. deta|I bel ow, ‘the two pin rrenbers 52 . .and 54 are-
- adapted to be noved’ |'ongitudinal I'y (aX| ally) - - and sep

- toget:her 0W°r9§(23ﬁ ve to one another. .. 20 The pin merrbers are’ﬁ?éng}e |n
-~ the direction shown by = arrows 55 in t.he dravm ngs:

- Quter pin 52 is ‘'secured to first piston nenber —060 \Ah'le.—l-cnerg p| n
mrenber 52.i0s connect ed:-to second opi stoP |NERIBeSHEET. HAS BEENdr abl y,

- the pin nmenbers are 25 rel easabl y -t hreadedl 'y} connmpgﬁtgg) t he |pi sto"n'
menbers so ..~ they can be adjusted where necessary—atthougtrthe pi.n

rrenbers could al so be. fixedl [ éngyg%gr
' " The pi s?o%eﬁgwe%rgers %%ﬂgﬁ% % O‘%}%dé 6p208a|1;“ tioned in
bI ock.menber 16 arhilCP@]Fdﬂﬁilnb%Eslﬁl andbheddvin ppaisien. bYTFF@VGIBPlatt\m 17.

- pi ston menbers ﬁf%wg’ idEsn ALY 66 Qidte e@\é&da adapséawcr@t}:ré hVed
together in the bI 16, "also in the direction t he arrows 55.
" pi ston menbers 60 YFRPERLRIE &Faptegether in bEhﬁD\h;(?Q% the @hshdér B’Il't?ck

16 by any CO@/entl&f@écHE@ﬁSof the RSy, hmdéapise@hl Memgrers 60 and
pneumatically. = ssi bl e, ccordancg

: _ 0. pos present
Pventi on- 15 providicare adantefo el e MR ot rahe VL EAERe PRRT koS Y
. menbers 60 and anp?2 donvdst tesal ethamiwier paref axsablen ¢ dydrahulli ca®yl er
" the pi stons could be.no threa ei.t her, t he
pi stons coul d be. r%?%‘t“g?igb?agﬂg sﬁf%%hg}%gl%gu?sn%ﬁedull& B‘é:cf'fdaﬁﬁ loFkby
: an eIeCtrlc nDtor the present: 1nventHWNJ(£D preside annedecalkicad System

introduced fo the,, mﬁv%}ﬁ? ePhENQUIN R AEBATENENLEAs | B ol hg?)garyj okf ]tfhe

%The plastlc -materia i nt roduced |ntothe assagewa
conventi onal deslred manner. and sequence. or examp e, the plstons

- could be mounted”in Acme threads and either the pistons _
could be rotated or the surroundlng hou51ng could be .
'.:Irotated by an electrlc motor.

15 - ' 'Molten plaStic material is introduced to the
system through passageway 64 in the manifold 14. The
plastic material is introduced into the passageway by a

.conventlonal injection moldlng machine (shown_schematl-
sally by box "IM"). The manifold 14 is heated by any

.20 '--conventlonal means, such as cartridge or tubular heaters
{not shown). The passageway 64 allows the plastlc '
material from the injection wmolding machlne IM to be
"1ntroduced into passageway 32 in the bushing and into .
-'the mold cav1ty 26. In this regard, ‘the direction of :
25 flow of the plastic. materlal is 1nd1cated by the arrow |
_65; Pillars or spacers 66 (a/k/a "risers") are posi-

- tioned between the manlfold 14 and block member 16. The
biock'member, manifcld and mold are typidally'secured_of.
'fastehed.together_by any apprOpriate'means, such -as

30 "clamps,;machine bolts, or the_like;“conventionally.known
‘in the art. ' o ' '

This Sheet Has Been R,
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20. |nject|on mol.di ng nachlne (shomn schenatlcally by box_"lhﬁ) . "The
mani feld 14 i-s heated by any.conventional neans,” such as - cartridge or
t.ubul ar h@g g&ﬁ Qnot shown) . The passageway 64 al | owsp¢chresgizmsdt c”
materi al ? e i nj ection noldi ng machine IMto be introduced into
. passageway 32 in the bushing and into 25 the nold cavity 26. "In this™
i regard, -the. direction of fIOM/of - t'he plastic naterlal S |nd|cated by -

" the arrow 65. ~ Pillars or spacers 66 (abso known as "risers") are

- posi tioned between the mani fol d 14 and bl'ock nenber 16. - The bl ock
« menber, ‘manifald and nol d ‘are ‘typically secured or fastened together

"~ by-any- 30. appr opr.i at e nedrise bumhung ot anpsz lesldican o tegdeyrof e jdee,

Eg;yagg;?ggazi km%%é'ﬁléggsaBE de51redvm)§gr2%§§ﬁple, as shown in the.h..

- The bushing or mﬁmhqﬂﬂmbmenOBeEﬂﬂurQﬁ ®nd,orthe buShhﬁgelﬁleEE% have a

i desired:: For n 1.
- the bushi '"'_9 12 Ca & g%t%?l%i Vﬁ%} rglor%fsor?%ﬁ%ggfgﬁd%gggﬁ?nt g’;’g’; al.
with, or - tmmcilm ﬁ&éﬁe@e@o £@ he tHEd\PRAY sRENIERFEHDeeBEET

gge Qﬁgt ﬁrea[fgpbﬁ‘re'rnxgé Héamtﬁéh?'h raéxesefl le iBep@HB.EE.oﬁ\éEif a8Cthe outed sureradmnk
_ er I C pre er 'S re .St ant ater, -

such as a coil hedt &g shp The ¥W@§te€i' i’ﬂ\é’n r(ﬁ%ﬁpql?/][e)‘é

(e| etCt rified thr Otégfreslibtan&e@pbé&e@meptedchmara i D e it e pomves ksacmilce

no

type.: :Ih sone\MR%Eﬁ?bdg 63%52%3HESSE68§$% L gfovggg%%gyfygﬁ ﬁhrdpqh
| Mnthout a hﬂaterlead 38 connected tdsanndpﬂﬂparlaﬂﬁammmﬁrngogm¢qxﬂnpt
- One-pi ece ﬂﬂi“-%@%&ﬁ@ﬂﬁ%&\bgev'&% bel N6 gAY edRARRI D

. can. be p05|t|one rnal 'y or externa relative to - t he body, or
. shank nenber 30. tyibe. bukhisepe lﬁzttmertms, it maméaﬁepaﬁs%lrﬁ/é:rﬂ &owrde

' ¢onventional . shagf;gﬁsﬁ{ﬂészthout asSeehi@R,.. and can be’ prOV|ded Wit hout a
- head portlon 20 The bushlng further can be of a type mhlch is '

Qrﬁhreadedly
_ L As 1ndlcated the bushlng can be a one plece

.15 p' or multi- plece component device. The heater member also .

- _ can be p031t10ned 1nternally or externally relatlve to:,_t
”_the body .or shank member 30:. The bushlng further can

have any convenlent or: conventlonal shape or cross—.

o fsectlon, and can be prov1ded ‘without a head portlon 3
'.20" 'The bushlng further can’ be of’ a type wh1ch 1s threadedlyd

P attached to the mold or manlfold All of these types of_.
bushlngs and heater members are well_known_ln the art.

_ The plastlc materlal is. heated and 1n1t1ally'

_ -_nconverted into a. molten. state in- the barrel of an_.'
.25 1njectlon moldlng machlne IM. - The plastlc materlal is
. then forced 1nto the bushlngLfor, 1f a nmnlfold is
_utlllzed such as shown ;n Figures 1-3, into and through_
the'manifold”and'then'into one"er'more bushings "In-
this regard ‘the heaters in the manlfold 14 keep the

‘30 plastlc material in the manlfold passageways 64 in a h'_:

'molten condltlon and the heater member (ox members) in
‘the - bushing _malntalns. the plastic material 1n;_the'_



' attached to the nol d-or rrahi fol'd Al of- these types of bushr ngs and"-,' _'

- heater_ me_rrbers are-well known in the art.” R L astic=:
material W %&P@d and initially - converted |nto a m)IPt %ﬁ@?’e‘“l n -

“the barrel of an 25 “ injection: rml di ng machl ne I M The pl ast:i ¢ |°rat erar al
rs - then forced.into the bushing," if a nanrfold |s
utilized such as shown i n Figures 1 3 |nto arad t hrough - - the rranlfol d-

and .then into -one or nore bushings. t hi-s regard the heaters in.
the manifold 14 keep the 30 pl astlc rrat erial in the manifold passageways

64 in a t en .condi t t

" the- bUShI ng nal n ﬁls-" | r% S_T?%%?QQY E?eg’l%:l erm E‘?ﬁrcgﬁdlﬁ‘%%egg}%zﬁsls
PCT/ US97/ 23141 manner, after the injection cycle 1L)njects a’ quanshiygof -
passageway 32 | n %1’5‘24&1%‘ ﬁQEQk&h?” JTnécP EREsS n'old caVREper. Itnfém%ﬂﬁi g

i-njection cycle injects a quanti tic matefia

cavity, the" remal mlna@tlc mat?ﬂ-’h%il dnnither |]@4151th§ hangugsmidodst dees f BPE

' does not 55 hangdeng] 8¢l 'éjd)]‘.i’d:r.??'t ot eial r&?étalihé’d' Hauigd Aquid or
nol ten condltlon ready for the next ‘ection cycle. The

“fluid (gas) is i nflEdRREFIME 1R W for th@aﬂﬁ‘? QBJFHFéGQh cysd€agenay
© 53 in the pin nmechani.sm 50. The gas is introduced | nto the system 10'-

ooropr i e condart 75 1o usHiSTBLhEsgeE. BECink PohiEe S R et ngld
. from the pressure czotirtge .26 Eheraligte plaissagefway 53 inetheypdh thhehgaisinB0.
| the system 10,15 iU 105 nyaucd Bitd he ThF0ER 18 LHROR SEER
mol d : 1@av|t3t:rzmal pressure source "gas“- to the. coupl:r.ng 72. An
S _approprlate ‘conduit 73 1s used to supply the gas to the
' coupling 72 from the pressure__source . The dlrectlon of.
~ entry of the gas into - the gystem 10 is shown by the
"arrow 75. The gas is introduced to the coupling 72 and,
15 in turn, -tc the pin__ mechanism 50 and into the mold
cavity 26. B ' | '

As shown by comparlson of Figures 1 and 2, the |
inner. pin member 54 can be moved longitudinally or't
axially relative to the.outer pin member 52. The 1ower_
20 . or distal end 56 of the inner pin member 54 is adapted
to mate with the inner lower end 58 of the passageway 53
in. the pin member 52. . The: lower ends 56 and 58 form a |
‘valve. or. gate which controls the flow of gas from the .
passageway 53_ _J.nto_th_e mold cav_lty 26..

25 _. . - The inner pin'metrtber 54 is se_cure.ly attached
to 'pi'sto'n member 62. In this regard, the pin mem'b'er' 54
is preferably threadedly secured to the plston member 62
" by a threaded joint or connector mechanism 68. Similar-. B
ly, - the outer pin member 52 is connected to plston"
30 . member 60 by an appropr:l.ate coupllng 70.



As - shown by conpari son of Fi gures 1 and 2 the = . inner pi n member 54

can be noved |longitudinally or . - aX|aIIy rel ative to the outer f
enber 53wookheaower 20  or distal end 56 of the inner PREVEENIIS4TI s
: adapt ed to mate with the inner lower end 58. of the passageway 53%
~in the pin menber 52. The |ower. ends 56 and 58 forma - . val ve-or gate

whi.ch contrels the flow of gas fromthe - passageway 53 into tthe nold

~cavity 26. - 25 S - The i nner pi. r'rlrilE'rTber 54 js. securely attached I

to pi-ston nenber 62. . 1In this regard, the pin rrenber 54

preferably t hreaded| y secured to :the pi ston menber o t,
' joint or connector mechani STRS8PigHAN gpembers 6‘Pyantdnesgutae’? Sﬂ'l%%zléf

52 is connected %d&ﬁt&t&d% chaber @vatyaeoaﬂﬁrﬁhél Btteckouﬁhibajr .
WO 98/ 29229 CT/ US97/ 23

~ The piston menbeFdUigte angugh 3fe Kiquids Vo gasesposatlf‘? o:h%ér?ﬂuSEgnﬁ’é}to
' cavity 80 i n the diledavirPpeso Wy channelsl 8R2¢sB4sant. 88 hisq diegd red g aees,

: duced .
| Gecired and  5Ppide otiieEiotpAg, Bl sEUpl Ee} st (B o0 00 o

i-gépluaallty of seal's are provided betmeen the - pi ston menbers 60 and
and the bl ock nenber 16 r epaga S
fluids or gases being Afpl gdg?nfgg% egggvpro@ﬁﬁeﬁ.@é@ﬂ%éﬂ“the

' passageways 82, @istian menye rs6. 60 Th@ée %’éaﬁgdcaih%ebiPCISnW%@?ﬁﬂénﬂﬁorﬂaﬂ '

| type, suc S g e -
pi ston member: 62%3?%%a¢%3§e€é§§%|@s&g?§aﬁ&éta Bhe Ifllutlas O&egﬁgés being

ak |
. posi-tioned on co@é?tm@f‘ée@L?an\ﬁlpées%%Vlﬁﬁ BY by 7 ehe’s BB??F?&W@H% ®2mnrfitt ar
' cavity 90 iafp pi Sty nesber Mhdse Ifeals PeahobetibeinpOconvenatienally tsgseing

_ nenbers 92 and 93 uch as rubber or elastomer O- rlngs In this regard
pplston member 62 is sealed by seals 88 and 89. Seal 88
S is p051tloned on cover plate 17, while seal 89 is
.'p081tloned in annular cav1ty 90 -in plston member 62.
.15  Piston member 60 1s sealed by seallng members 92 and 93.
' o Seallng member 92 is. positioned in block member 16,
' while seal 93 1s pos1tloned 1n cav1ty 94 in plston

. .member 60.

R _ The hydraullc or pneumatlc fluld or gas 1s?'
'20 l_supplled to the passageways 82 84 and 86 by condults,'
83, 85 and 87 respectlvely, from one or more conven-.

tional hydraullc or pneumatlc power sources ﬁFPS“ .- The

passageways can all be connected to the same pressure -

.  source and _selectlvely utlllzed by an. approprlate X
25 _' valving'and'control system The condults are connected
._.to the block ‘member 16 and cover plate 17 by any appro—_-
';prlate connectors or’ fasteners The passageways 82, 8
and 86 are machlned or prov1ded in “the cyllnder block
. and cover plate 1n the pos1tlons shown 1n Flgures 1-3,
'ﬂ3d =h although it is understood that they can be provided in
S pother 1ocatlons w1th1n the skill of persons in the art



Seallng menber - 92 s p05|t|oned in block nenber 16, 3']_) mhlle seal 93 |s

- positi-oned in cavity 94 in piston. ..__ nenber 60. .

hydraulic SYOMRBMtic fluid or gas is | supplled to thgcgg§g%5%mays

82, 84 and 86 by condU|ts S 83, 85 and 87, respectlvely, from one &%, .
~ nore conven- - - tional . hydraullc or- pneunatlc pomer ‘sour ces "FPS _The-
| passageways can all be connected to t he sane jressure:- - - source- and'

selectively utilized by an approprlate ‘val ving and control o

system . The conduits are cdnnected to the bl ock nenber 16. and cover

plate 17 by any’ approJ o £0 C r e

passageways 82, 84 = . ngh§6 are &Eﬁgng %Pp‘r’{é@?é g’ e %’*&l fsr%delfs-

bl ock - and cadaptedate mate h‘él’fabs¢h¢ cﬂﬁse%ifmmwlﬁ-ﬁ%} e%ncl 42 ofRyhe

al though it is “”dlﬁu gﬁg E.Batantd‘%ﬁ@ra b«f‘aPsFé’Vrhgéﬂahﬂsm TheOldfbers 57

| ocations within persons in the art WO 98129229

- PCT/ US97/ 23141 - and 42 mate together to form a valve which regulates the

The lower ends57 of16wt 8F tﬂ:ll%é@l!@%aégriﬁl into ARSIt €abBEG Ve NErdte S

openi ng. (orlflce) end 42 o bushing 12 and form.a val ve
mechani sm~ The mebBerBagpageway 32n4 42 mate together to. forma val ve

f which regul ates ‘the 5 flow of plastic material |nto the nmol d cavity 26 . -
from . “the passagemay 3 stenll o

- shown in Figures 1-3 i.s . %heasE&e FXSEER 30 &8 VE& gbqfs %2

~and 57 is ' |usedaltheomaiyk Qﬁ;gﬁnﬂwfmrmédgbyemembera ﬁﬁlanﬁmﬁﬂ -is -

Lo tion, plastifipigihg) opabel | SPLRSRAN ik sl (Ol tnio cddaand

ring this-

bushing 12 i s all owe nté cavity
- stage of thel®rocessont hplagsic materaerl w@me%m@:@'@mwé%mﬂm
i.n the manner showpy ang bﬁahfhgurlez 1; whiagh oRieRl 88 S eBlc@t | Tnt & OBMBEIRSLA

|ntroduced
S cavity 26. Durlng thlS stage of the process, the two

f'pln members 52 and 54 are pos1tloned in the manner shown'i

in Flgure 1 which prevents plastlc from being lntroduced
215 into the passageway 53. For this ‘part of the process,'

3the7two piston_memberS-GO and 62 are forced into the gi

‘upper part of chamber 80 by entry of pressurized gas or
fluid through passageway 86 into the chamber 80. This

h-forces the two pistons together and to the p031t10n_-'

20  shown in Figure 1.

Once the requlslte amount of plastic materlal'_:'

100 is introduced into ‘the mold cav1ty 26, the pressur-

1zed gas in. chamber 80 from passageway 86 is removed ore“ .

relieved, and 11qu1d or gas is introduced under pressuref o

25  .into cavity 80 through passageway 84. When pressurlzed

- fluid is 1ntroduced 1nto cavity 80 through passageway';*”

J.'84 the piston members '60 and 62 are divided or separat-

- ed and forced 1nto the pos1tlons in cav1ty 80 shown in

' Figure 2. This causes the end 57 of outer pin 52 to be

H-'3Q . seated in the openlng in end 42 and thereby close the

entry of plastlc mater1a1 from bushlng 12 into the moldf_

'_cav1ty 26. At the.same tlme, th;s procedure also opens



15.° into the passageway 53. For this part of the process, the two

gbshon nmenbers 60 and 62 are forced into the .- upper part of  chanber

i y entr essuri zed gas or _”'“ fluid through as&qgﬂwaymﬂﬁllnfo .

t he chanﬁ% éﬁgﬁgThls n forces the two plstons ?oggther and to the

| _position 20 shown in. Figure 1. Once the requisite
anount of plastic mat eri al 7100 is |ntroduced into the nold 6aV|ty

= 26, the pressur-- . i zed gas in chamber180 from passageway 86 is .

'-renoved or relieved, and. liquid or gas is introduced under pressure:-
25 into cavity 80 through passageway.84. \Wen pressurized = f|UId

; i's introduced InthecgatEyo&OvahNeu@htpmssagsw&ﬁs and’ irgzerthewer sebd 58
. fenmbers 60 and 6Z.are di ﬁﬁ %1x§§p§£§tunder pre‘i‘%u?ed é&rﬂ@dmeiedﬁeed

posutlons in cav?#y P& hi's causes. the end 57 of

guter pin 52 to ‘bhro8gh cannﬁnnbnrﬂZhEnbpeannglaﬁ PAESBRTSNAY ther 3B¢ éPose:'_

,'the .. entry pl. Y=Y hi A&t tfreufal dintro-
| cavity 26.. At tﬁakga%%i%'%hgﬁ%%ldaCé§§é u%§§a12%u%%% ns: l3/58229
P PCT/U897/23341 duced into the mold cavity 26 pushe§3the plastlctﬁgtsgge or.

val ve between eng 156 @d; hPBER 110WeFe £800F8 the moléf daivi atbaplleged
under- pressure to be introduced thrhgggecgnnector ;galnto g%nula?s-

~ passageway 53 anfiiding it, @f FhoHD ithef vity 26. The gas or- f|UId..
~intro- 5 duced .into the nold cavity 26 pushes the plastic materi-

al 100 into all areas of thﬁqe Spec%¥l%¥?rser§gbp4¥e%se 'X.tlllzes alx%c!lllggoctes.sa.s:_-"'

! Shown in Figure 2. C pressures Zes and
. process. st@@@mf&bxthheggasaassassédlmpgebmopnnmbddnggpP@@@§§Saﬁee 10
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L Conventlonal gasb@ssmisibdzed} ec-The present invention is adapted to be
s ' used with any type of conventlonal gas- ~assisted . :|.njec- _ :
' tion moldlng processes. In th:n.s regard the gas or _:
_ fluid can be 1ntroduced 1nto the mold cavity durlng the_ L
"'_15_" ‘flow of plastic 1nto the cav:Lty, after the plastlc' "
- material 100 has been depos:.ted in the cav.lty, or in any

'. comblnat:.on thereof _ For example, as ‘shown in Flg'tzres_"
1 and ‘2, an 1n1t1al amount of plastlc ‘material 100 can Lo

o 'be 1ntroduced 1nto the mold cav:Lty, then gas or flu:Ld at :
20 a first pressure can be :Lntroduced :Lnto the cav1ty, and .
if des:.red the same or dlfferent gas or flu:.d can- be
introduced at the same or at a different pressure - also
| '.through connector 72. The :mtroduct:.on of the - gas or .

o _fluld(s) into the mold cav1ty along with or’ subsequent
25 ""to the plastic t_naterlal, ~pushes the -plast_lc: material :
 into all areas of _the_i mold, _c_:ompletely fi-l-ling_'_ the "

cavity.

Although the present 1nventlon is descrlbed

. ",here:Ln with' reference to the part:Lcular system shown in
30 F:Lgures 1 and 2. whereby all of the plast:Lc matern.al is
- N :Lntroduced f:.rst into the mold cav:Lty ‘and the gas or
::flu:Ld :mtroduced thereafter, it J.S also understood tha’c-.-' .



tion nDIding'processes " In this regard, the-gas'or S flurd can. be
“introduced e ol d cavity during the 15 flow of pIﬁ@tg t e
. cavity, Fg?&@ﬁ% plastrc " material’ 100 has been depos 57 ?é&a”';

. cavity,.or inany. . -.conbination thereof. For exanple, as- shomn in-

i_Frgures. : "1 and 2, an initial anmount of plastic material 100 can -

| be introduced into t he nol d cavity, then gas 191 fludat.. 20 - - a Frrst
pressure can be introduced into the cavrty, and I |f desired, the
Same or different gas or fluid can be - |ntroduced at the sane or at
a different pressyip 13.59:.1 of trfehgﬁ%rfsow%w s§2cou1t1hbtentreaﬁiete on
of the gas or s into theé nold cavity_a

subsequent 25 edtcﬁ‘-t% %lét'ﬂ%erﬁﬁt%r‘i’%lfl‘ﬁ%@h‘égul@h’éep-l-la%%fpéuﬁﬁﬁeﬁﬂ-@mg

into all areas of i NBl $horeawRl ete! Mhé' |ﬂld’§3:itd“emater1al GRHd Yehe mold.
Al t hough the present jnvention is descripéd - heg ern with reference

to the particular cas‘?s"dém SRS A lCt% %?e?tﬁpah’a %h %@P@B?tépln of
the plastic materite i $nvention i fihr ethicedmhhhetr.i nt (E'otr:hetm)bd ddde ANG

;Ageggfggggg © odnthdh GySISIURRA 4 e el &,Ep,zﬁgg 334, Fequ Loy thhat
t14- ©°  the pmﬂtaiomng)fof hdl@lpi@h:l@n&ﬁemhelrﬁzst)oahd b2 ilagolder to
ed such that the -~ with a
portion. of the pla ﬁ%f%*?%.q§£?°g$%iﬂﬁn§§¥gﬁgtg¥gcav.ty ~Figure 3A
depicts one step in the operatron of 5 - the invention in this manner.
For this purpose, esyé&&r}gfeelgmaenéeafsgﬁ ¥BLEnmyed
regulate the . osrtronrng of t he p1ston menbers % in or er to
satisfy thodd pr o@é%cg Y @ Pdteeigtroduced into the m°1éné’évtlﬁéf rEquPsTthe

~ amount “of pl asti-c d!attﬂ{e ala 1) membk}¥® ¢ GADRE stnthedupesdaneto ihhte Fled o

' eavrty 26, bOth mold cavity. This is shown in Flgure 3. For this step,

'the pressurlzed fluid or gas is removed or released from
cav1ty 80 through,condu1t_84 “and pressurlzed fluid or

- 15 gas is_introduced_into cavity-so through passageway 82.
© ' This moves piston member,sz-into contact_withfpiston-

member 60 and at the same time moves the'end 56 of'pin
member 54 into engagement w1th the inner. end 58 of pin

member 54, clos1ng the gas valve or gate '

20 o In 'accordance with standard -”.-gasQaSSisted
' injection molding  techniques, after the requisite
amounts of gas and plastlc are 1ntroduced into a mold

" the pressure of the gas is malntalned to. compensate for

any volum_etr:.c shrinkage of the plastic as _1t cools- and

25  solidifies. . The poSitions of the members of the system
10, as shown in Flgure 3, can be .utililzed_ to satisfy
this step. - Also, for coollng; the mold members. 22 andj""_‘

_"24 are typlcally cooled by circulation . of a coolant.'_"
' __through appropr:l.ate_ channels or passageways_ (not shown)._ -

| 30 - which assist in solidifying the plastic.



~of .the valve nmenbers are closed at the-entrance into the mol d
~cavity. This is shown in Figure 3. For.this step, _ - the pressurized
- fluid or \9§§8}2§2 Bem)ved or rel eased from . cavity 80 tyuwussrsonduit )
84, and p Ur1“Zed fluid or 15  gas is introduced into cavity- 80 thrgugh
passageway 82. ‘Thi s noves pi ston nenber 62 into cont.act ‘Wit h-pi ston’
nember 60 and at the same tine noves the end 56 of pin nenbér 54
into engagenent with the inner end 58" of pi-ns- ~ . menber 54, closi ng t he
- gas valve or-gate. 20 - . .In. accordance with standard ~.-
~ gas-assisted ~ - - injection nDIdlng “t'echni ques, after t he 'reqU|S|te
anmounts of gas and plastic Grieel nheodptadtint Opartmlzrh the molée ¥ edmsm e

o the It e & AHPSIPMELD cne, gas ATEnYA| VB! R AR pR0e
menbers of the sysi arented to Emesplsdnoenin naﬂygqcpevsntcanabemannenfze@r{do

satisfy .~ ?)tagz@b i fj Qo £3H LA n{oll% @gk,qtr}penbghs a%%o%'&‘incez
| 24 are typicall y coo y Scircul ati on of a coolant rou _-
“ appropri at e5channits &h%ﬁm@éxkay@"(ml%ome IHF coudssd %ﬁd ifrom

IiCC”T} (ljJISf9¥; gglzge pt‘_lké's%&lded partVngye%%%%%ng the %rocessz.ng step shown o

. Once the plastic if;hﬁlgl-ﬁ“et Re WSk SpeRss the valvgoﬁe&weeé)dmbeghera &k pd o
~the gas w thin thg nol deHepaonvent iorfl Y@@tﬁddsoc@iﬂﬂs Meergseéd 8By vent

t I d . df t h |
o hcoor dance " 3he $h Enethro ik okt BRACHEE. o BB U5 BLGER e

~from . 1othe. e atech e tibychevieo3dng the processing step shown - - _
~in Figure 2 which opens the valve between nenbers 56 and ~ 58. O her
- conventional  nethods coul d be used to vent - - the gas in the nold part,

hovvever such as a vent . pirfhaogas wetthanpseferabhy #sl ytilized Wlth the
| ' ' present invention is mitrogen,; but it can be any ‘other -
gas  or fluid utilized . with convent:.onal gas -assisted -
1n3ectlon molding processes Also, if des:.red ‘the gas o
15 Wh.'LCh is removed or vented from- the mold after the .

mold:.ng cycle, can be collected recla:Lmed and reused )

ln'this regard it is preferable to prov:n.de a’ fllter

mechan:Lsm 1n the gas return oxr exhaust passageway J.n'

' order to remove any fore:.gn. or plastlc part_:L_cles_ o

20 R Vlrtually all of the members of the system 10,
| with the ex_cep_tlon of ‘the seals, are made from a- metal o
.mater'i'al, such as 's"t_eel. Of course, .-any_other -conven—'__
tional materials used in injection mo'lding sjrstems' or
_ gas- ass1sted 1njectlon mold:Lng systems can be utlllzed-
| ,25':' © 80 long - as they meet the requlrements of the present

:anent ion.

_ -Although a particular 's_'equ'e_nce'_'_of procesSing'_
steps are described above with reference to Figures 1,

‘2 and 3, it is also understood that the invention can be.

30 utilized with process1ng oxr method steps in a- dlfferent'
' 'sequence.. In one preferr_ed- process, the system 10 is



'The gas whlch preferably is ut|I|zed W|ththe S present i nvention is
nltrogen but it can be any other .~ = gas or f|UId utili
. convent i orﬂp%@%ﬂasm sted -~ . -i'njection nolding processeé’%q‘%s’é)gs“h

desired, the gas 15 ° which i's renoved -or vented fromthe nold after tf"r’e;'

- pol.di ng’ cycle can be colfected, reclained and reused -'_3 _ In thus
fegard,. IS preferableto prOV|deaf|Iter _ ' ' - gas:
return or exhaust passageway in or der 1t50 r msﬁﬁﬁf%ﬂw r

. plastic particles. 20 o \frtually al || of tREPUAEEBers of the .

- system 10, with t exception of the se . T t

. material, such as WEALE ofln(:og%x e, m%ﬂ? bt h%lrgf:%%v%?‘l- < rg ‘J{y3 the

mat eri al s- used i n dpgmticms mehoiwng ysFégeres 1, 2 a}a%'ésarst edgquence.

j.nj ection nol di "9 RILE, A Bfothdt | gflrelPed efBolifEnds Eheysgeeeni he

~ requirements of t pt esent
- particul ar sequencmmfbpruteészng 1n a segepscar asdEsdliqyes abBhe WPFPFa‘-

reference to Jigur i1, ipighse ynderis 3 hagpnBhehen |
i nvention’ cané:be tglgorilsutl?l zecli’ Wit processﬁl or netho steps.in _a '

di fferent . Rigwree3 agaiBne Moxpevedd piRies’ SY%%e‘EyéFeHﬁfé which

' - 16- ‘oper atgch s tdes n@c@r!@é ﬂﬁﬁﬁ@éﬁ@ddaawﬁg wmarrehypbhelon of the
operations shown in Fi gures

seque :
anot her pref erred R¥% te"t'h%fs‘fs'i%rﬁr}ﬁ) mold' &2 Bt e G‘H%Irﬁ ?e’dhpﬁré’prl'
sequence as fol |l ovgte Ebe_{u@merea ob prdm:&tg)vvetepsﬂcgp.n ebg, 4sgicdlws:

" Figure 2, and the Figure.3 a al QVer. ‘wh a e
whi ch &9 ows 9 de | ﬁtl aI or%‘?vﬁt r:f’Ad SH | ot?lﬂ%#l Jl'egﬁ“yé %

~plastic material imtochée ai)telrnatzet ys;aqule@n:@arcqnipi d?m - Figure 1, Figure

. o 2, Flgure 3, Flgure -3A, Flgure 2, and then Flgure 3

aga:.n

An alternate embodiment 101 of the present .

15 inventive system and apparatus is shown in Figures 4;6._

o The main difference between the embodiment 101 shown in

Figures 4-6 from the embodiment 10 shown in Figqures 1-3

is the construction of the piston members which operate

_ ‘the pin members. The operation of the pin members in
20 ‘the control of the plastic and gas materials into the
i mold cavity, as well as all the other features of the

bushing, manifold, mold and hydraulic and/oxr pneumatic h

- systems are the same for all of the embodiments and thus
are irndicated by the same.reference numerals:_ Also,
© '25 . gsome of the' featutes which have minor ‘differences f
| .between the embodlments are sometlmes referred to by the-
same reference numbers followed by a "prime". See, for
example, block member 16’ and cover plate 17’ in Flgures

4-6.

This Sheet Has Been Replaced
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ate sequence  of processing steps can . be as fol | ows: 10_- Flgure 1, Figure

2, Figure 3A, and then Figure 3. Anot her . al ternate sequence coul d be:
Fi gure 1’w6'9§}‘15f29 | 2, Figure 3, Figure 3A, Figure 2; andrciws9‘ﬂ-23@ure 3
“.again. : An al ternate enbodinment 10 of the present. .15 5
~inventive system and apparatus is shown in Fi gures 4-6. -+ -The main >
.. difference between the enbodi ment 10' shown in . - - Figures 4 6 friomthe
-~ enbodi nent 10 shown.in Figures 1-3 - " isighe construction of the piston
~ menbers which operate . the pin nenbers. The operation of the pin-

menbers in 20 . the control of the .plastic and gas materi-als:into the

- mold cavity, as well: as al [Int hehet dmbofidmentesshufwn hén Figudegshdng; the

- manifold, nold a i r pnesgat Sysf e SAEE
o o o The BSRET AN AR SRNCHE donnecread i) 08 BoRvEAES
reference nurreral(prefenda@iy Z@reaﬁﬁﬂé QQHHQ%@rfWhﬁl@JsSNV\ML@htohﬁvétﬁ?ﬂnor

- differences e‘fﬁ he %begweg}t S 24 elgorﬁtdxfe&eaeiﬁr regetglerohhe |
_ same reference nui f /a prinme” rrﬁbe

- bl.ock menbef 16 m&ﬁ@ed—'ovkizpl at@%?PllSt’{-qf% g‘i]?’@?er 112 418 sealing and

- 98/29229 slldlngly positioned in cavEE?/uﬁ97/Zﬁl%®1lnder block

i 17-. the e d| ment sho gures
euter pin menber 263 |ss€€ﬁﬁe’é’t ‘¥mo]njalp use?p?‘éf ﬁ?ﬁgll?gly
“thr eaded) connecpersymcdaﬁrum;ﬂsﬂtém tpemben 112 in drberadilRy and. bamldky

. 120 is provided |n %th‘ﬁﬁ?ypﬁg |o% Al o ;:Qe DI&RP&I‘[;R B b?‘é-"' S.

~sealingly and I'n caV| in Ccylin

16'. Sealidg neabéeshErB tod 4 iar eause:dman'@ema,hgmnner ‘sugbsias o®the
_ piston nmenber 112 Vd Ly, Iod Phat gaggnber
- 112 has a cover %%@%&% é tﬁ]g%tgkﬁ gdtlggl ta in a coencveer#?%na mar?ner '

'such_as_by_- .bly. Seal 118 1s used to seallngly secure the plate 115 '
L ' to the piston member 112.

The solid inner pin member 54' is provided

15 iﬁtegral with-or'securely;attached to piston'member 130.

- piston member 130 is sealingly and Slidably positioned. S

in'cavity 120 in piston member 112. For this purpose,
seals 132 are prOV1ded on the plston member 130.

L _Passageway-140eis prcvided inhpiston_member -
' 20 112 and cover member 115' 'Passageway:140 is. used to
hequallze the pressure in- chamber 80 w1th the pressure
in chamber 1ZQ as deslred '

Passageways 142 and 144 are used to supply.

_ pressurized fluids - (lquldS or gases) from separate or
25 ’  common pressurized fluid sources (FPS) into cav1ty 80’
' in cyllnder member 167 . ‘The fluid is conveyed to the"
passageways 142 and 144 by condults 143 and 145, respec— |
tlvely - ' - |




fastener 116 ‘thus provrdrng a tmo prece prston assenr - bly. - Sea

118 is used to sealrngly secure the plate 115- " - - to the iston er

1120 - WO 9829229 - The solid inner pin nenber. 54 IS pro&'ﬂg N?Ib
integral with or securely attached to piston nenber 130. S Pi ston =
menber 130 is sealrngly and sIrdany posrtroned I in cavity 12Q in.
pi st.on nenber 112.  For thrs purpose, - . - seals 132 are provided:on the
pi ston. menber 130. - _ Passagéﬁby 140 is -provided in prston

menber~ 20 112 and cover nember 115. Passageway 140 is used to
equal i ze the pressur-e |n chqﬁg er 80" with the

5_120 as desired. pre§§§§§béﬁ%ygngiéagﬁadlifﬁﬂ ?@%ﬁytgo'
supply ' pre&ﬂuknnﬁm passalgeydy quids bhegpssshnfmembezpalatésofor@&d

conmmon pressurize sour | Do, £av ’ I

menmber 16 Theq:T |Lsp%o%§%§/t((‘eo£$%tt'ﬁ£ S b£¥$§ sgoewa S ?[%2%’ gﬂ%% :
by conduits 143 amdlﬂﬂﬁguressec -Also, attfhe|game tlmevrpgessgzzged fluid.
PCT/U897/231 troguced inta chiﬁker 120 t}%ou qlpassaéewa 140

- \WWhen pressure |S|rﬁro uced Into cavit t hrou assageway 144,
the .pi ston nenber and iEdimor cé@ turn, lE@rFﬁ‘-é L@b’é‘?%st‘“%r oL3Phet@avitis)

. 80'." This is ShoWﬂmwermost'ﬁbéiQﬂéﬁ n cr$e QbotheTﬁigﬁcbhHEtlon shown

pressurrzed fluid , 5 .- ntrodﬁced i nt Kanber 120 thBou 8assagewey

- 140. and thii® F%QP?%rﬁ repylEss 1p; b the 9@1 € in éna - -
I ower nost positiomin wAviey th20.valkhd So:ﬁOthél cfbmiedmbetween eﬂdFsgursmdfl .

~results in the opening of the valve.n 42, .whil.e th

" gate forned et weet R SETERES ﬂ’.‘Fmbe}r”.nEg 8PN FE968 58 g\rér%:e\/?ter’ |

- ¢l osed. Thereaftwhen the pressurized fluid in passageway 144 is released 3
- - .or removed “and pressure is introduced through passage—

-~

' way 142 1nto chamber 80'. the plston member 112 is moved -

to its lowermost position in cav1ty 80" whlch closes the

.15 - opening in end 42, as shown in Flgure 5 At the samehf"

time, with the pressure ' being released or 'removed_h
through passageway 144, the pressure in chamber'120 is .

_also relieved allow1ng the plston 130 to move to its
' uppermost position in chamber 120. ThlS opens the gas

20 = passageway 53 between pins 52 and 54 and allows intro-

‘duction of gas into the mold cavity 26. The introduc- -

tion of gas through connector 72 into elongated pas- -

sageway 53 also'forces'gas through passageway 125 intoifs

chamber 120._hThis assists in moving the piston 130 in
25 - a direction towards the top of chamber 120, as shown in
Figure 5. ” '

When :r.t is des:.red to move p:.n 54 to 1ts"
' closed p051tlon with end 56 matlng with valve seat 58
' :then pressure through- connector 72 is reduced or re-h_
30 lieved, whlle at the. same time, pressure is lntroduced-
| .“through passageway 144 through passageway 140 and into
'chamber 120. ' This moves piston 130 to the_p051t1on



:'mhen the pressurized fluid in passagemay 144 IS released ~or réaned,

and pressure is introduced t hrough passage-- ... way 142 into chanber

80', the ka geenber 112 i's noved - to its'IomernnsthQnmynnﬂ41n-
cavrty 80’ |ch closes the -15 opening in-end 42, as shown in Figureg5:

At the same . - time, wth the pressure being rel eased or renoved
t'hrough passageway 144, the pressure i n chanmber 120 is g al so¥relieved
allomnng t he piston 130 to-nove to its = . _19uppernnst position in chanmber
120. - Thi s -opens the gas 20 . passageway 53 between pins- 52 and 54 and -
altows:intro- " duction of .gas into the nold cavity 26. The i-nt roduc-

~ tion of gas.throwlowbnhecFbgu¥@ Bnt o 2H migﬁtmin@atsa.me, suffia:g.e\m:y s so-

- forces gas throu ssag i Nt S in. =

Toving the pist orih PAORITe dRAd o  paoraqElAl Tz Hha R BRSNSy "
“as shown in - - ponm:gm eob. chamber 80’ in ordexed malnsadasrtrhed Histmve

pin 54 toits 1715 & osed P&ﬁéthEt“?B%lEﬁ n56 mating wth valve seat 58, .

. then préessure through connector 72 1s uce re- 30 lieved, while

- at the same tinme, pressure is introduced . through passageway 144

. through passageway 140 and THé O operatidhargzer the0. sy§labﬁ\ Ry es SN ﬁﬁ"»o
!;to the position

" PCT/US97/ 23141 Pigures -6 with gas: 3gsisted systemguis; pimigate t the
-~ the sane tine, SLdpemtEnbn pdsﬁsthe systeaurlo |m rmclg\imsrenl Bnaﬁdssagewalyhé42

~and in the upper dor hanb in order,_to i al
~ piston {1 58%vena Ioé O % eps can5a SO be mo :r.n':rl % r‘l:e.t'xe

operation of the sams emahfer smvmmnder to megtguthe st&wﬁnc@‘aseassmmbd

? systens is m | t ki 3
a%d 3A : Tﬁ% .éyé&éiiﬁﬁgﬁ%fo procesgégglggé%geé%%§a %téﬁ Jn -

the" L - molding system preferred to be util 1zed :
R _ regard, regulation of- the-pressurlzed fluids in passage-
h ways 142 and 144, in cOmbinatiOn with entry of plastic |
. material thrOugh: passageway 53 and passage of gas-
15 ©  assisted fluid or materials through connector 72 are
R coordlnated and regulated to meet the de51red requlre-
ments. '

Whlle the above descrlptlon descrlbes the

preferred embodlments of the 1nvent10n, those skllled in

'__20 " the art’ will realize. that changes and modlflcatlons may

| be made thereto without departlng from the Splrlt and
scope of the invention. . The 1nventlon 1s 1ntended to
claim ‘all such . changes and modlflcatlons that fall o

within the txrue scope of the invention as deflned and

25" h[covered by the follow1ng claims.



: "j-__san_e.'rra'nner in order to meet the specifications and . 10 requr rements of ;
the particylar, : isted inj ect i on -~ nol ding syStem /E’g T/fs‘f fo-be
utilized. wg{”ﬂgﬁ% S Th;sSheetﬂﬁ ¢dul ation of the. pressurl urds in -

=

_passage- . ways 14 orrbl natlon wi th entry of plastic: = -

material through passa ssage of -gas- - 15 assi sted. sz uid or .

' materials through conne are caargdi nated and regul ated to neet

the desired require-’ rrent S. _ _ { THISVSYIEES H§ @E@ e
€

~description describes the = pref erred errbOdl ment- 359 ntion,

~those skilled in :—“;@ % Ik: real i ze that | and “nodi fijcations -
- may - - be mad atIé‘C %U‘[—departrng fromthe spirit and- '

scope of the i nvention. The invention is intended to claimall such
changes. and nodifications that fall .~ wir'thin the true scope of, the
i nvention as defined and 25%- co%er‘é%ll‘ﬁ? Q%Eef@?%’iﬁbs’&l g, use in a
20 - ‘Wat |s Griiddkssisted injection wbldihy PreTead, es@ﬁﬁ.@ﬂr@bﬁﬁhﬁ@m
use in a gas- aSSI sI ed injection nold process, said mechanism _
'~ conprising: 5 lSJan%uShl ng nmenber -having a first passageway - and
~a first valve seat; _ a bushing|reuber mawitipr fivat pasesigewaryedndn
said first p sagea/va%/ g irst -valve nenber for mating with
. said fi rst_v%S se l?g:@f%?ir/r?g ??éf 10 valve nmeans for closing off the .
- passage of -plastic mat erd A0k IPW in seEmben movadys peeidyioned in said
said hollow pin fEsRer pabBKbRkay? aifCRRYing PELAGEPRIN feBEL dor

val ve seat positioned in“said
_ ] mating with said flrst valve seat to form a first valve

means for clos1ng off the passage of plastlc materlal
10 through sald first. passageway, o
' ' said hollow pin wember having a second pas—
.Fsageway' and a ‘second valve seat positioned in said l
'second passageway, _ - : o |
. an inner pin member'movably'pOSLtloned in sald
15 second passageway and having a second valve member for
mating with sald second valve seat to form a second
valve means for closing off the passage of fluid through-“
sald second passageway; ' _ '
. . a first piston member in operatlve assoc1atlon
20. with said hollow pin member; '
a second piston member in operative associa-.
tion with said inner pin member; and _ _
wherein said flrst and second plston members
_ " are adapted to be moved either together or 1ndependently
25 - of each other in order to selectlvely open and close

said flrst and. second valve means.

2. The"valve-gate'nmechanism' of claim . 1 °
further comprising\a_connector mechanism-for.supplying '
- fluid into said second passageway.

T



second_passagemay; 15 ~____an_innér pin nenber novably positioned in
~said second passagemay and having a second valve menber for natlng -
W t h ‘sai dyspsgpissheyal lesSE&tﬂisCBeérmmced a second val ve nmeanBCT@ISIT23d41 ng

" off the passage of i d second passageway; 20 - '
p|n : mepber both j ustabTe_

"said hollow pin nenber
| ongitudinal ly; . I TSt piston -merqopHS Si-tEﬁﬁdiASeB-EN) Said-

’ hollow1p|n menber; _ a second pRdt-or} nenbggpgqmuected to said
© 25 inner pin nenber and = - - wher ei n L—sete—Frrst=—amt™ second
. piston . nmenbers are capable of ‘bei'ng conpl etely separated - from

. one another and are adapted®to Bhemwalettgare mechgniper of claim 1
i ndependent |y Ofw%@?%fﬁ'&% d %1 s@eanhpsé@on%?b@%%b%@hﬁmﬁ@%@ ahd a@b%%%-

said first and ve neans.
210 ' abzly cmslemaﬁ% tgntea i diahleth Bin Bewbey 12nd spif faper
;3tonprising' a. gﬁﬂp%ﬁ%&kan¥ggggéﬁa véDdy. suppl ying gas.into said second
- passageway. The val ve-gate nechanismof claim1 5 '
© Wherein’' said bushlng nenber is a heated -sprue bushi ng.
40 A system for gas-assigt ed The e@él@@ gatermindchgmsml dofystemlm ' 1
Conpr|S|ng aV|nqmg | d.cavi

~ source -of nDItenwﬁ%ﬁﬁﬁQ:ﬁﬁig;9%ﬁ 19% er-is"a hgate% sprue bushlng
'S. A system for fluld ass1sted 1njectlon
molding, said system comprising: . '
‘a mold having a ‘mold cav1ty, _
_ a source of molten plastic material for belng
51 supplled into said mold cavity; . ,
| ' a bushing member pos1tloned in sald mold and
hav1ng a first passageway and a first valve. seat for
supplylng said plastlc material into said mold cav1ty, _
o a block member having a fluid cav1ty ‘therein
10 _and a plurallty of passageways in. fluld communlcatlon
-' with said fluid cavity; -
o -a flrst pln member movably pos1tloned 1n sald'
flrst passageway and hav1ng a first valve. member for
'matlng w1th said flrst valve seat to form a flrst valve'
15 means, said f1rst pin member hav1ng a second elongated
passageway thereln and a second valve seat thereon,_f
| a second pin membex movably'pos1t10ned in said
second passageway and hav1ng a second valve member for -
mating with sald second valve" seat to form a. secondzr
20 lvalve means; o ' L
_ ‘a first plston member connected to sald flrst_n-
~ pin member and movably pos1tloned 1n sald cavity in sald -
 block member; | |
- - a second plston member connected to sald"
_'25 o second pin member and also movably p051tloned in sald_iy
-cav1ty 1n sald block member,-

§-_mmmmmm




belng supplled |nto “said nold. cavit S -'_a bushlng nenber

: p05|t|oned in-said motd and haV| ng a fi rst passageway and a first val-ve'

seat . f WO SBRIBIYi ng glsﬁeephﬁSiebrcR edrial “into said nol d AGVURRB4E . T
a block rrenber havmg ity  therein, a'pluralltyeof”'
passageways. in- fluid \‘m\& nW|th saldflwd cavity. . r;d-a
first pressurl zed fld . FHEE'IP'HV’«S”WENGV :.m)_v-_abl y-
posi.tioned in - 'said first passagevvay and ﬁg\/ I#EP?_ cl prber
for mating with said first valve seat. to forma ALa?-l-v-e—nceans,- sai d
- first pin nmenber having a second ' | ongat.ed _passa and g
second val ve seat 25 t her eoh;® cond Sresgurlg g %%ngg\glgéu%gﬁbgprwﬁ\?g Y
. positioned in’ nagdpsessndma@sa@hm@ an¢ohasaid secoadorphssageway in
menber for- mating é’&fc? fﬂ&Sﬁfﬂr‘l‘qemL¥e ggat to form - "‘a second val ve -
reans; 22 '
a first piston nmenber ‘connecwhereinsgpad first and secomdrmsbm mn@@rrs

and m)vably Siti d d da feavat ¥d i dvblogks
© menber ; » i a!iQp%éki ¢d Zﬂ’%e’é‘%ﬁdml& osr'la%renber conne‘{:!Lt’cég ?g ssa&i(id

5 second pin rrentfe‘rr%#\dp’a”P%uﬁé\?&él 1 tmeeei andaj ¢n turn, move the
fluid cavity in Saﬁi?!rs!i 0gKdMpkend pin members in order to spéguiktst t@i@

second piston nenb beé pg.’ressurlzed id capatg_églsg ?bﬁ'ag se ara E

conpl etely from
. operati-on of said s’la(h.d St;«Sl&nt:av:Lty and the flow of said pbasssurmaederms

source for uppl LN ssurize S 1Rt econd
_passagevvay | sal rong saJ.d fJ.rst passaggwgy Eh 3 g;xag.% morld0 csa%l:.(tys

- 6. The-system of_ clalm 5 further comprising
. an manifold'member positioned between said ‘bushing
member and sald block member, said 'manifold' member
hav:Lng a thlrd passageway for 1ntroductlon of plastlc
materlal into said bushlng member

7. . The system of clalm 5 further compr:.s:.ng
seallng members for seallngly positioning said f:.rst and -
second plston members 1n sald fluid cavity. '

8. The system of clair’n 5 wherein said first
. piston member has a piston cavity there_iri a_nd said
‘second piston member is positioned in said piston

‘cavity.

9.-_ The system of" cla:.m 8 further compr:.s:.ng ' _

a fluid passageway in said f:Lrst plston member in oxrder |
to supply pressurlzed flu:Ld from said first pressurn.zed-'_-:'
fluld source to act on sa:Ld second plston member

* c L M s *



first pin nenber '."a_rlq_',#__.,,___,_—_ | a manifold nenmber
p03|t|oned betmeen sald 15 bushlng menber and said bl ock .
sSheet Has Been Reﬁaced nmber havi ng ath rdpmsm‘ﬂy f—or

- renbe 0

1ntroduct|on of m) tic material into said bushi ng, and,
~ Baid manifold = H

“block L

be| ng phy5| cal |y separated - from said

—mberein. .safd first
. and second - pi ston | | - marrbers—zaar—e TziﬁSuﬂl-EﬂTt}mg)g gpyed in said-
-~ fluid cavi ty by said first predsuri zgglp_@cg soufce-and, in"
| turn, - ... nmove.the. first and second prrmhenbers—in_of der to

: regul ate the .l ow of pressdm zedAga@euhpialfab:se(Edndd ass1sted iRjection
. passageway into saiydy d&?:ﬁ’d (e @Pdt BEm &%&gg %ﬁbdsteps of :

plastlc mat erial tTrom I st _passageway I n '-rmld
cavity. = ' introducigg Hl@stlsysnetnrxﬁl igito ma first

- further passagewaﬁ?”ﬂh' S n%us‘}ﬁfﬂd nﬁem%gberéaldorl)us 5 % er
seal i ng - : 23 said first ‘and.second pi ston

rrerrbers Wltﬁl n sé’f"ﬁ”‘fnrﬁu%l gérstyvalve means for regulating. the flow of
: plastic mater:l.al from said first passageway into a mold

. cavity; . _ _
R :Lntroduc:Lng a f:Lrst fluld materlal 1nto a -
'second passageway in a flI‘St pin member, said first pJ.n.
10 - member be:Lng hollow and be:Lng positioned in s_a:.d first
. passageway, said first pin member also hav*ing a ‘second
pin member positioned therein and hav:.ng a second valve .
means for regulating the flow of ‘said first fluid

_ 'mater:Lal from . said second passageway into the mold
15 cav:.ty, and _ ' ‘
' selectively introducing 'plastic material and
first fluid material through sa:Ld first valve means and
- second valve ‘means, respectlvely,: and into sa:Ld mold -
cav1ty in order to create a plast:Lc product

' 11. The method of clalm 10 where:Ln san.d flrst

" and second p:Ln members are operated by first and second o
‘piston members, respectlvely, said first and second pJ.n ,
members be:Lng operated by a pressurlzed fluld source
means, ' '

I



