CROSS- REFERENCE TO RELATED APPLI CATI ON [ 0001] The
present application clains the priority date of
W@ owsndionyy United States Provisional Patent AppCT/T81000037398
Serial No. 60/519, 312, filed Novenber 11, 2003.
'BACKGROUND OF THE I NVENTION . Field of the Invention
[ 0002] The present invention relates generally to
val ve gat 8oa80reFRRENER 6 CREBATYD APPAI¥ATYENOAL €
assenbly for—Tegutrattng a ftow of notten material into
a 0ailt y ofTtee nmteksent DeppliipatdnnofclisiesRetla¢ egrAprity date

‘ 0003] Injection nolding is,a,widely kno . . .
Of CARGTIT LS (R HGE pr SLRSSE 1BV B APB A ba Ry aARRly oG dom Serial
No. d9d1S, 31 ectiiea mehadink@d nvol wes3.ntroducing a nol ten
material, for exanple a nolten plastic or resin, into
a cavity within a nold until the cavity is filled. The
mol ten mat eri alg AN o Wit Ve diPl d in the
shape of inner —surftaces of tte cavrty. After the
nol ten material hardens or cures, the hardened or

1 Pgured terial istpenoved fromthe cavity. [0004] For

_;___EﬁﬂékﬁﬁgﬁiﬁbﬂﬂﬁﬁﬁéiéﬁhpnifoId is typically used for
cveMi Ng rdld ef-aBd.ef | ahvEhemba centdtds | §EeEEADYy to valve
portion or sprue to a nunber of cavities or to

gatesmuknidpl empoentBayh t¢ikeohes | &ige acaVeiyeof 9ghe mpigpmbly for

exanple o [.f i-s .di,scl.o i .
oo fL GERAG 8T FEULUAL® s o8 sy U moia.
mani fol d has a passageway through which a nolten
mat eri al, may The termnal end of the
Deacddaevaly e dNS ;e 8% A5 in fluid comunication
taford M1l {90851 e 1gddidduen mehufacturing

Wddpdihe cavifee _ (
valve gate is typically used with the manifold to .
procasmguiaed the ficswcs awvesheit ofi fattg o t Aalegfipyp molding

L
plastilt téat 2esin, into a cavity within a mold until the cavity
ig filled. The molten material hardens or cures in the mold in
the shape of inner surfaces of the cavity. After the molten
material hardens or cures, the hardened or cured material is
removed from the cavity.

[0004] For injection molding, a manifold is typically
used for conveying molten material from a central injection
portion or sprue to a number of cavities or to multiple points
within one large cavity of the mold. An example of such  a
manifold is disclosed in U.S. Patent No. 4,964,795 to Tooman.
In that patent, & manifold has a passageway through which a
molten material may pass. The terminal end of the passsageway,
called a gate, is in fluid communication with the cavity of the
mold.

[0005] In addition, a valve gate is typically used with
the manifold to regulate the flow of molten material into the
cavity of the mold. An example of such a valve gate 1is

disclosed in U.S. Patent No. 4,173,448 to Rees et al. In that



patent, a valve gate is disposed adjacent the gate and
i ncludes a valve rod or pin partially disposed wthin
W b@spa®shageway that has a termnal end positiPCEUSH0C0B7398
that it closes the gate an® prevents the fl ow of
nolten material through the gate. However, the pin_can
patentipve adlale ygavayiér diepheedardianentasha Jafesand includes

farther away, from.th at th I t
o vt L o R B Lt e Db BBueuay eec
has aKNQWhni:: Pr oM deoan tachedt arudto tive fhe closesf tie gate and
val ve gate. Typically, the actuatqor is of a pneumati

preveDE TGPl Wip@ro i RGBT IOVt 0 1 o=V
v.a ] it \
the p&ﬁle\r/]g%%gh%*\;er 05%%:1%%% %\m‘é}y;%rpoﬁhé! uded @ndUl g it moves

noj 1 on. open position, the pinis
farthpesidwapedramytheomatwe, gabe, &hov noift ehhamtelitgn material

fl ows out the passageway through the gate into the
throughytf§ GRLENETABFASSfhen the cavity is full, the pin

gggp?? val t‘IE Q%bekhléwﬁo}/&d pﬁo{rh@ef W yactwsedr to move the

. I on, ereby plugging the gate and stopping the

pin ©6Fowtbe ttelwsl t@atemteri W%&'tﬁ@%af%ﬁ%]fiﬁtso of a

pneumtgggcn%gfd'h &%&gﬂi@&gé?ad\fﬁgt 298 @&k drhGnoves the pin of the
Ve-descTibed Vval ve  gates is that the pneunatic

valveaChuakor firegui res faillywalolesebecposdtdion i o a fully open

. inconsistent in pressure. Another. di sadvantage L
positighve gdtestis et % PRy dPRGTATE Bt ot vy Pl pebitioned
away Qo WL hd e Ungdesi ket erYehatapi fer flosadvant age glassageway

the valve gates is that the pin_can only be positioged .
through tttee fobty opén pdsi tonitor af ERe ﬂEﬁ%& clBlgy the cavity
, siti,on, and_canpaqt 0S|.Lion ep,t e
is t _g3|ﬂﬁgﬁé?l$\?§r?ﬁ§r ﬁ§233%%f38§90§ t%g €%|§§§95P%§Y closed
posit!i%nt,h&_t]fié_ﬂ%ﬁ;y @B%g@ilhzaj i sled ygstewaaddshoppiegythecflawe of the

in positioning of the pin. [0008] .Therefore, -i{ i
moltegegiotedialt @Wr }f dd%a BT date t “E%r%jF 'bles

i['bfoion/i tel y.d}fgi tdi%é%ﬁ;é@f@n & fuHey cprred it Aildy valve

cl osed position, providing greater control over the
gatesf liaw Wiatothenpnateat af RALBARORDFEIULE SRS 34Fsyalves because
air fseSIirnac%lnesits%ent in pressure. Another disadvantage of the
valve gates is that the hydraulic actuator may leak o0il, which
is undesired. Yet another disadvantage of the valve gates is
that the pin can only be positioned at the fully open position
or at the fully closed position, and cannot be positioned
between these two positions. A further disadvantage of the
valve gates is that they are relatively slow and not very
accurate in positioning of the pin.

[oo08] Therefore, it is desirable to provide a new valve
gate that can be infinitely positioned between a fully opened
and fully closed position, providing greater control over the
flow of molten material into a mold. It 1s also desirable to
provide a wvalve gate that has an actuator that eliminates the

use of pneumatics or hydraulics. It is further desirable to

provide a wvalve gate that has relatively fast actuation and



provide a valve gate that has an actuator that
el imnates the use of pneumatics or hydraulics. It is
wo eoosheszlesi rabl e to provi de a val ve gate t haPCTiES2004/037398
relatively fast actuation ahd3 accurate positioning.
Therefore, there is a need in the art to provide a
accurgiby @ogdttd THad nmeetBeTRESES debIPES 1SSOWNIGRE G THES art to
provi {AVENTLONL 0009 ccordingl kncthe Rieseal [nvention is
a val ve gat € asse y tor regulating a flow of nolten
material into a nold. The val ve gate assenbly incl udes

a novabl e valve {h n be fully closed
position and a f%gﬁgéggegggégﬁFggﬁgﬁgﬁggvaIve gat e
39906l v fuddenimahydeshan petdahtngisyshedon is a valve

operatively cooperating wwth the valve to nove t

\ he, .
gate \agsankakd LAk MeBipEag t roflome Vbl Felbetwdeit gl 1nto a
f ul cl d i ti t p Lti
o1a.{ b5k SETE AR SR e LUBLY anemuRBsl B cnac con
move datalash gat eudsgenbbyeds gursdvdided drot  efuldyi wgpea position.
flow of noblten material into a nold with nore contro

I
The %@%Yethﬁﬁﬁﬁl&ﬁﬁ&mﬁEabeEQth%ﬁoﬁﬁﬁﬂ- an?ggea%?u?%%pg system
operali&eeH bBMﬁQ&é@Dn{;S Jitat the vwaMme gabe mssentne caalve and
~infinrtely adjust The 803|t|on of the valve during the . |
1nflnHﬁEdWh%QﬁIEE@@,th?eW@ yeadjarstaany ke Frbhyr slessfl position
e ten _nmateri into the nold. Yet another
and té&vgﬁﬁ&aéqﬁeﬂw%§%%ﬁé§§ﬂ invention is that the valve
Q@toqoqssen‘gjne hesvdrmsdgadpsttientprafsarite avertbomw is that a
accurate adjustnent of the valve to Q.001 inches.
valveggate ot HEPludyEnPAgY 16 rF@rpr%%gﬂta%%n?i Ghops of molten
mater&%gtﬂﬂg%\§“M§F@a%§tﬁsﬁ89glMpﬁEEBﬁn@b§§ the wes dfhg process.
hydraulics, thereby elimnating oil |eaks into the
Anothenl dadPahuagherofidihnt ayeeednt hdnyeasdan i hvertiadn Fee valve

that the val ve gate assenbly._el i m e e .use
gate ﬁﬁ@ﬂﬂ%?f%sFafhe%%%§n€??§¥naéﬂ%gtaﬁgﬁ%a 3%2E1$§t(§¥ the valve
duriduriier madwantagerfeddie pheseby bdyestiogy ithd hAtovheate of

val ve gate assenbly is consistent and not controlled
the ngﬁigﬁbg@%ﬁqglal into the mold. Yet another advantage of the

present invention is that the valve gate assembly has fast
adjustment of the valve and accurate adjustment of the valve to
0.001 inches. Still another advantage of the present invention
is that the valve gate assembly eliminates the use of
hydraulics, thereby eliminating oil Ileaks into the mold. A
further advantage of the present invention is that the wvalve
gate assembly eliminates the wuse of pneumatics, thereby
eliminating air valves. Yet a further advantage of the present
invention is that the valve gate assembly is consistent and not
controlled by pressure.

[0011] Other features and advantages of the present
invention will be readily appreciated, as the same becomes
better understood, after reading the subsequent description

taken in conjunction with the accompanying drawings.



[0011] Other features and advantages of the present

invention will be readily appreciated, as the sane
whemsne®shett er understood, after readi ng the PCT/US2004/037398

subsequent description takeh in conjunction with the

acconpanyi ng draw ngs. 4 BRI EF DESCRI PTI ON OF THE

DRAW NGS [ 0(BRER| RESARTRTEON ; OFy il ARAWENGHect i ve

Vi e f av e gate_assenbl di ;

phé it 'ndg%¥1o%, %?Iﬁ%t?gﬁégegﬁgg eréﬁ%%#%#gfve view of &
valvd el ghtOnshispewiilly,a ranidmlthasseobl yhend peremsint.  invention,
' [0013] FIG 2 is an elevational view qf one enbggiqfnt
111 ugifratehcimaPPREAEYSPaM TRCEGLATTG B0 "THiE pr LumIo1d asserbly

[ ion, of the valve gate assenbly of FIG 1 .
andi%B%%Q?'FIG. 3 is an elevational view of another

ehtbaidi Inent  BfC an2acituadi ngleysitdmnadc coral ngLft @neheembodiment

resent i.nvention, of the valve  gat S of . :
of a .aCIBESéﬁPﬁle*tfﬂ“THécﬁ&E\ééﬁﬁElﬁ%En)&% %EE%%%) lfg}c?%]mn’ o
the RefwLr J\;ge_t&s%&ﬁtf)ﬁya&\flmgﬁ(}.and in particular FIG 1,
one enbodi nent of a val ve gate assenbly 10, accord
t PA¥E presEHE- i ndenti®n, 2f's é?kﬁ%?q%ﬂgg% nﬁﬁFFHIdCﬁ?g another

embodSHEIP! Yor gggLer Ql:l:gatﬂﬂécaéy‘f_gt@ﬁ, 1% candyhd®h@d the present
general 'y indicated at 14. The nold 14 has a first
inver®ish habf tlite andll ee sezoadasweudbhyl £ (RHE. shown)
defining a cavity 16 therein. The nold 14 al so has at
| east one, preferably a plurality of openings 18
extending through the first nmold half 15 and fluidly
comuni cating with the cavity 16. It should be
appreci ated that, when a nolten material (not shown)

s Nt aguerd duitd i A iDREFERRE mioranealgy 18,

) n e
np¢¢?m]nateméaérhﬁngens bhecdresiings  hards in spapeicular FIG.
simlar to that of the cavity 16. I1t.shoul d al be.

1, oRBpFBEPAEBATENAT the mblG F4CPs SEGRUBMYI orfal P Rhgwh ©° the

preSérmI?%it FL%FI%HZ:E)LOEQO]-Q dhewnardol d assembhy bi:ddmpblibdesganerally
indicated at 12, and a mold, generally indicated at 14. The

mold 14 has a first mold half 15 and a second mold half (not
shown) defining a cavity 16 therein. The mold 14 also has at
least one, preferably a plurality of openings 18 extending
through the first mold half 15 and fluidly communicating with
the cavity 16. It should be appreciated that, when a molten
material (not shown) is introduced into the cavity 16 via the
openings 18, the mold 14 contains the molten material, and when
the molten material hardens or cures, it holds a shape similar
to that of the cavity 16. It should also be appreciated that
the mold 14 is conventional and known in the art.

[0016] The manifold assembly 12 includes a manifold 20
having a manifold flow passage 22. The manifold assembly 12
also includes as least one, preferably a plurality of nozzles 24
extending downwardly from the manifold 20 and having a nozzle
flow passage 26 fluidly communicating with the manifold flow

passage 22. The manifold assembly 12 further includes a sprue



having a manifold fl ow passage 2 . The manifold

assenbly 12 al so includes as | east one, preferably a
wW@bwsakdosy of nozzl es 24 extendi ng downwar dl y PCDDOS100£037398

mani fol d 20 and having a ndozzl e fl ow passage 26

fluidly communi.ca g wth th nifold flow 2
eXfRNG foradé§gg bl U tﬂE¥OWnc%§§esrﬁg§b§g%§ 20 for
fac12§te>&&%e;dl Rahd adi @ +ya et wak d & omn&meeﬁanmfaeleelag fahto the

facilitating the introduction of nolten material into

manifhédmadPf ol d Poe Theow | meqRegsges22aadd 26 caanbeébef of any
appropriate sh zzle f] ow ge, 26

approﬁ%%g%g a%gaPern1na es a %gﬂ%htgﬁﬁﬁ{ B%ggﬁéﬁst%ét edin e and

termEh&ted, athes mphle 1401 s pesiitlilered zsieeh J‘tlhaI‘ICGhelgatBe mold 14
30 | s, positioned adjacent a respectlye openi ng 18

is Rcl’i%”rﬁﬂ%echst%hal FowFt FdnoZ2te Fllowt padsged 1269 u?‘ﬁj acent a

respeBIVRI GO §B the cRYi fp146. 14Th§ov%|l\1%wgagl?e nozzle flow
assenbly "10 cooperates with the gate 30 of the

passagni fad dféssénmqmmm:t@t@m reithhébe oveoityolben The valve

mat er i the nanl ol d as 12.to e
sate] AGHUHY ba Capireir AT ea® L HAL af Phodeh ot . (Hant B Panifold
asseMBllye gat eoaseeﬁbkbllotmy fhewused mdlitérhemaaetrﬁeud from the
one val ve gate assenbly 10 is_ used

bl 12,
mam%ﬁiﬁ é‘r%s Ry 3b¥ of Ot Férendii¥dI 4 asserbl §hawld| pe appreciated
thatSh%liltglo%fg%O Re-aPphesi ahedkhat the miden i el ahay be used

lastic, metal, woodfibers and plastic,
w1thett¢1e atmnéoJ,@J estedibilyt 6.2, heoshy ueng8 vefl chegaeai obdmbly 10

. mbly 20 from a | di ng nachin not sho It

i uZRGRg SPu FPRe SRS ahbrehi Sred Aot Re RRRNPoVg12- It should

a1soaseen‘oémﬁllgcheteenvematon@ﬂlearfﬁ)oktf@mm hdtd M Bl tmay be of a
EOOl?] The val ve gate assenbly 10, according to the

plas tesemetialentPef, §ikeifesnd FoveEabi%e varve, and is ln::ected

g a n at.ed 3 e t f 0
incoSSHEL ALb LT b8!l el P18 UG 26 B O moaaing
machobne dmbmmshHWn)IheIVabheu3ﬂ|ﬁmnxhen1bn apmmeeketed that the

) 32 L th th 30 t t th
mant fR0 BF SRPLen Trate LARNEREQOTAG GAGL (5018 Of (6 ASTa
14p0im1t he erbodigent i bhust radeshpiie W N IZddrding to the

axi al |
present J?/nventlon, includes a moveable valve, generally

indicated at 31, for regulating the flow of molten material into
the cavity 16 of the mold 14. In one embodiment, the wvalve 31
is a pin or rod-like member 32 cooperating with the gate 30 to
regulate the flow of molten material into the cavity 16 of the
mold 14. In the embodiment illustrated, the pin 32 is axially
aligned with the gate 30 and is at least partially disposed
within the nozzle flow passage 26. The cross section of the pin
32 1s preferably smaller than the cross section of the flow
passage 26 such that the molten material may flow around the pin
32. The pin 32 includes an end 34 that opens and closes the
gate 30 in a manner to be described. It should also be
appreciated that the pin 32 is conventional and known in the

art.



aligned with the gate 30 and is at |east partially

di sposed within the nozzle fl ow passage 26. The cross
waewsionsdf the pin 32 is preferably snaller tPerUsive4/037398

cross section of the flow passage 26 such that the

nolten material may flow around the pin_32 . The, pin

300K udesThd aieR 3483 h&PTopBRY Cand*dPddds Wﬁéhégt gthe flow

passa%e i QGat@%@ﬁ;a%ﬁ)c% ng%?ﬁ(f?om’?q:hé tgapQuUk® ai$05bGanner to be

appr eci a 2 1s conventional and known
desciibddie artThe [ @a18] 3Zhecpinn 132 qarsipvaneki dld yaw ERLAY open

. the fl ow passage. 26 toward and away from.the gate 30 .
PositiPny khnfer £b HBSdESEr iokged‘.%sﬂ? rpﬁzﬁ?‘?)SZ "‘c’:l%lenr":‘blgei-ij1 ftsend 34 is

posiPRshdd ongfhy Nfaokul £ e ORRIEPOSOLI ON fHe epinat 32 heddpalso be
~of its stroke), wherein its end 34 is positioned away
positramd hangat ef801y TR qAas 3posabialsd b€ positi bRED JaFtom of

. a fully cl Sttio i .e,, -at :
tes QEULY MRELAIEOLA 5o, 3 JORORAT BLLE, cne gate

30. geterdPabPyef ehablsyzet e tihze cofd t3e BmdcSdplementary to that
conplenentary to that of the ga 0, ,allowng.the end ., .

of tha gFHH otk aﬁalgﬁbggaﬁihiealqrﬁfgs%gl ?héﬁé’ %rgi\/\ﬁ]gkﬁsgantlally

seal &P 3% | 3d Nyl Fuhky ghAsesh posd tign. iBss suthy closed

'vv.hen the pin 32 is in the fully closed position, it
positsiaths t hasgagwcls0 ab¢rnothen Dt epRalisvi LD nef (fswly closed

. theret hrough, Wien t i i S|
post i DOV IS, LIRS Sod Sl berdtbligereny ox sion
ther&bhidtght he wmdsl the Igirshoml dsbeirapphecifatldy tdn t hesition,

pin 32 can_nove _between the fully closed _and full
moltespeRapgsi e oms Land ah W%‘f%p%%eagaﬁﬁy 3@o§1ritioon%e mold 14.

It sfgpggab%é/vegﬁpk@c§a%8necrhatto @@ed?%ﬂ iPedeaht neReUIBktween the

be appreciated that the nolten material flow
fully hebaghdt kadgaiel 130 dpen epsest hens hangi w3 hfpvaodResm at any

poss {01 EURLALRGLEOE Lol ey ULl agpethes xe srouta
also | Bel ugdesrani actaatinag Syisé emo3Benaanatet ngl t @lble through the
gate pir:%%sggxtlf:!gg\éggtg: %38’ t Eg%gia}%{%gg)é Cn?g\eeeé atfirnogn W{:Itlg tg]ue.Lly closed
position to the fully opened position.

[0019] The valve gate assembly 10 also includes an
actuating system 36, according to the present invention,
operatively cooperating with the pin 32 for moving the pin 32
between the fully closed and fully open positions. In the
embodiment illustrated in FIG. 2, the actuating system 36
includes an actuator 38 operatively attached to the pin 32. The
actuator 38 axially or linearly moves the pin 32 away and toward
the gate 30. The actuator 38 can infinitely position the pin 32
between the fully closed and fully open positions, meaning that
the pin 32 can come to rest at the fully closed position, the
fully open position, and anywhere in Dbetween. In one
embodiment, the entire range of movement (i.e., stroke) of the
pin 32 between the fully closed and fully open positions is
approximately one dinch. This infinite movement can occur

incrementally. For example, in one embodiment, the actuator 38



between the fully closed and fully open positions. In
the enbodinment illustrated in FIG 2 , the actuating
wWGeYBEeMISH i ncl udes an actuator 38 operati vel yPaEr/usmwheas7398
to the pin 32. The actuator?7 38 axially or linearly
. nmoves the pin 32 away and toward the gate 30, The
incremtntably 38oves e nPial B Dodi tIEEHIRE PN B 2aBetReefuch as

the ful I d. f, pOSkt i i ,
sorr G LY F1 085 2000, s Porby O oeni g cne pin
32, gﬁélbbaﬂaﬂﬂmgfsyd@ampﬁa pasi tdead, antl anyehér ehengate 30 as

, etween. |In one enbodi nent he entire ran 0 .
discygRRtrert (Freatest ié)* beEQWpin g%lﬁﬁ?éi% ?ﬁ% appreciated
that f thly £osedoandf _U[ln_é\%’ QREN: PASIrdaaNSmbSoAPPINigHtly direct

one inch. This infinite novenent can occur , ,
currémer et aligtomor ldvmad e SYnFhawacswhodiPResty, theear drive,

.__actuator 387 increnenta es pin a
line exﬁﬁ%ﬁ?ﬁnéﬁfa%ﬁ@%%xéu%kxggggpp?%§§ﬁhteI3%b.5%%n?ﬁ%halso be

apprédits €Nt hat By axiadduatmyi By tmhe pien F2,an helectro-magnetic,

actuating system 3 can seal and unseal_the gate 30_as
earthyj spaeBebirn gP&at LeFeraid BelPGw |t %ﬁunﬁ%k?i? further Dbe

appr@@ﬂé@&hat eg that fhe aglkuatpr-28ndmy bBedohkBearsmaller, the
nmotor, brushless direct current (DC) notor, linear

positsimeinenousnavevent | phebhedpive32| baganegetpbingEe-

I tub tor.. lt. I ; [
QPP oot T S 0% Gy e #PBr G actuacon

38 i@Ar ¥ magnetinearor ighaetibe typeor! ttyghoul d flivet hectbetor 38
appreciated that, as the increnent becones

incly _pésFPF@n?ﬁgdéﬁpﬁﬁﬁﬁﬂﬁﬁpqﬁ 3t qRTReEE ggaggéé pin 32 at
an ukaﬁ%ﬁfmérﬁi EHQ%%J).EI” the. eabediL Bt hounsbn iRkGuslds at least

(S
act uat or I's of a linear induction notor type.
one, Theedttnsddlor 38 phetatiesy a «or pedBadespogeatadodit 4nddisposed

., connected to t in.32.at an per e her.eof . e
aXla%%¥u3F8r9§§9¥ @4%ﬂﬁﬁﬁi%¥e§h?%§s %nggr%rgﬁéraBF%Qapermanent
magn®t 8 abi b eOfaxpeNMgneitada e} sndh- thgpostd axsalayiagdmenbers

circunferentially about the core 39. The pernmane

41 ddwmprstesl 40xard 1aki anty %WWWWgn@PPBt ‘Q}txe core 39.
The éc@é&l&t‘;{bﬂcng8nﬁ. QL& %1 adiéﬂ.%ﬁﬂr%lalﬂé/u@ﬂgg 43 disposed about

circunterentially about t'he core 39.
the permanent magnets 40 and the insulating members 41. It
should be appreciated that the pin 32, core 39, permanent
magnets 40, insulating members 41, and housing 43 move as a
single unit.

[0021] The actuator 38 includes at least one, preferably
a plurality of electromagnets 42 spaced axially and disposed
circumferentially about the permanent magnets 40. The actuator
38 also includes an electrical connector 44 electrically
connected to the electromagnets 42 and a source of power such as
a controller 46 to be described. The actuator 38 includes a
cylindrical housing 45a disposed about the electromagnets 42 and
an upper end plate 45b closing one end of the housing 45a and a
lower end plate 45c closing the other end of the housing 45a.
The electrical connector 44 is connected to the upper end plate

45b by suitable means such as a fastener 44a. It should also be



The actuator 38 includes a cylindrical housing 43
di sposed about the pernmanent magnets 40 and the

WO paloatoshg nmenbers 41. It shoul d be appreci at BA/URRD4/037398
the pin 32, core 39, permarfent magnets 40, insulating
menbers 41, and housing 43 nove as a single uni t

apprdLHd THeatict bhedr B8 | NIt G'east? ofes in the correct
posit%ro%{ eraply, a; plur al:ét y @kl eﬁ)ter%%%t S 4acipaced 4o, the

axial Iy and di Sposed circunferentially about™ the
elect[llefmfm_:ﬂ_ﬁfﬁsl magnetrs 4neddezadt bat ahe3scahisool herudés ad repel

el ectrical connector 44 electrically connected_to_the .
the gedgiFsitigndtddEsndth &Gur 886t Eﬁﬁercgagh g§ a"’m!:i pin 32
linefonproller 46 to be described. The actuator 38

I ncl udes a cylindrical housing 45a di sposed about the

el alonagrite 42tangoan Ippencéndepl & eP4sbeclbki fg & lower

ne end._of, t he hausi 4 I r e I 5¢
end BBE PRErSEAhOR IS BRIl Ry O S B18E5%U7 has a
locat®}ecds i catendnngctat addyi shearfectedadro lidwemtuppertiendolate 47

pl.ate 45b_ by suitable neans _such as_a fastener 44a. It
relabiigu e aF 88’ BeB dpnrod i eThRatoCaRER Lo 1A8 4n dpefture 49

exterf‘dier‘f%erﬁifstﬂgr@Eﬁrbﬁghh%h%b@ﬁckﬂhﬁ@?ni tiHe ¢ Bhadd vextends.
to the pernmanhent nmagnets 40, the el ectromagnets 42 are
The knengdzedsbyst Hoasded olt e¢ Begpdsr BpePLt Fdrparamifentd 20 and

ets . 40.to ve.the .cor 9 i | i.neatl
the I?g%g%] Qhel%cf"g%tagp ?%c?ﬁ%eﬁgﬂp éLtr(]ie 4 !59 Zglllk%tv\a}ebrle means
such €Rd frelstairdcachneni . t o THwe phatéokd 2G: Jheaphatle th7 the lower
has a | ocator 48 extending axially therefromfor

end paiaki MPThdypl GetaPlreINe FUChh FmiPFGERSE Fhe:  The

cud @GR Ofg 48, a8, Ak aner i 49 EXandieng saxi akl y a
T ere?irou through which the p%ﬁ'SZ extends. The —eer &8

therdmtat oThé48 rlsateca? edsi atdackedss B0t vhpewasnolaf the pin

20 and.the plate 47 is .attach o.the '
32, e ashEuTEare s ee PRt nerat o RSk BpaglePy 42 and
platatdaches tozwéderdoyeiventoptntendhirbydsnot abl e means

such as fasteners 51b. The actuator 38 includes. a

nRbl e pl Hee ggtgptéﬁguﬁﬁﬁtqﬁmp6 also includes an encoder
54. The encoder 54 may be of any appropriate type, including

linear and rotary encoders. The encoder 54 may employ any
appropriate position sensing mechanism. In one embodiment, the
encoder 54 includes a sensing device 56 such as a photodetector.
The encoder 54 is attached to the movable plate 52 'such that the
encoder 54 travels with the pin 32. Also, the sensing mechanism
56 is fixedly attached to the actuator 38 and disposed parallel
to the travel of the pin 32. As such, when the pin 32 moves,
the encoder 54 moves relative to the sensing mechanism 56 and

detects the change in position as the encoder 54 travels

linearly. The sensing device 56 translates the change in
position (i.e., the position of the pin 32) to an electronic
encoder signal. It should be appreciated that the sensing

device 56 is electrically connected to the controller 46 to be

degcribed.



thereof. The plate 52 is attached to the upper end of

the pin 32. It should be appreciated that the
web®@snionngnets 42 and plate 47 are fixed rel apCTES1004/037398

the manifold 20. [0023] The actuating system 36 al so

i ncl udes an encoder 54. The encoder 54 be of an
2R DY i at TRy peactiefddSng THHER ahdl r%ty%ﬁ?er idcludes =
contagé‘ffé’ff 36 TQPe@E‘f.‘PQQ%l?_A' O R PY £ BN HAPPEOREE AL device 56

osI tion sensing nechanism In one enbodi nent, the
and eheodsrtGAdoncl3gdes drsensongrdblece 456 sachiugsa the encoder

, ot odet ector . he encoder 54 | att ache o .the
S19N%GY afie pl 5@8%@%&&5&5{5 t e ehcoder™ djtér avlté}rksO it peontrol

signdhe PiTha32coAteellbhe sensends meckaw seaditol ssfibxedky to the
attached to the actuator 38 and di sposed parallel t o

actuatert PAvEP ¢MmatwEi 3 PR3, IACEeEgERS WHEn HREiHqagnets 42 of

the {OVEStot h?%enﬁﬂggb 4c’£%‘é%%gf ehat ivaddhe;sansifdve the pin
mechani sm 56 an etects t change in position as the

32 tewasdeorbdawanvéen ittearyyte TR .senst nghdeidc os6appreciated
transl ates e change in position (i.€., the si.tion

that ofEF HEOPF OSSRt §eaNo8l B PO ¢ GHCBIG SIthars pyibiter, for

examS@Ul & bep appsesi at egmphigbrt hepspnsbng devpeegbbmingble logic
el ectrica Iy connected to the controller 46 to be

contgekke¥ be©) [ 0024] The actuating system 40 further

Lg&éﬁ‘?ﬁs a £ont f\géi\% Aggateé eciddgally agnnecied @ the input

nsing device 56 and the actuator 38. The controller
devidé m@cei yesht hes eacdderbsighal & land rticaddlyat esnhbesed to the
encoder signals jnto a control, si The control |l er

. |
cont el kehdé ot hesBLEdnt %?%%BIgeﬁgggﬁéﬂ%ctﬁaﬁgFréébu manually

inpunafiAsanddeener ghge ddieceecdr onrgnetscA2 £f the desired
“actuator 38, thereby causing the actuator 38 to nove
posithenpbh B2etpward2er away fromthe gate 30. It should

CED B o 28055 s DU LD FPYclE Ty besin it
the e¢ompuier ipP@hor falpyogrboswd| epokdgionconiclol Eeat( RIE molten
matefia[ll()OZiISl] t-ll-lhee T\qull’lylefoggt %sasse%‘%rfgfl y1210iisn%|rueq/'eesntae% IPJP(%'I% flowing
into the cavity 16 of the mold 14. When it is determined to
allow molten material into the cavity 16 of the mold 14, the
controller 46 sends control signals to the actuator 38 to
energize and de-energize the electromagnets 42 to repel the
permanent magnets 40 and move them linearly, which actuates the
pin 32 and moves the end 34 of the pin 32 linearly away from the
gate 30. The sensing mechanism 56 detects the change in
position of the pin 32 via the encoder 54, and feeds back
encoder signals to the controller 46. When the pin 32 reaches
the desired position, ‘the controller 46 receives the
corresponding encoder signals and the controller 46 stops
sending control signals to the actuator 38, thereby stopping the
actuator 38 from actuating. When the pin 32 is in the desired
open position, the molten material flows through the passageway

26 and gate 30 and into the cavity 16 of the mold 14. It should

be appreciated that the actuator 38 can infinitely position the



devi ce 58, such as a keyboard, electrically connected

to the controller 46. Wth the input device 58, a user
we@2amws0eeal |y i nput information to the control PEF/ULRIN4/037398

such as the desired positidn of the pin 3 . [0026] In

operation, the nolding process can begin wth the pi
pin 32 i merehene| ybetysed psdet i dhldich %r%ﬁeq héTfbl tﬁhﬁy open

posi mat eri al i r}:lltjt ém@btrmcﬂl asseghhy a]C?Cdl%.th e¥§ﬁ‘ﬁ§gm£ﬁ@mof the

oW ng rnto e cavity 16 of the nol . Wen it is
flowwhﬂemdmuunimateiiahlnntbehhaa¢@v19y 1ﬁt@fthbecmwldyli6

of the nold 14, the controll 46 sends con
il ks to RAESEEHAL or Y38 tgf%nerg'Ze a%%oée SEnergizgdiment.

ac co::tcﬂ%fl g6t roBYHLL SeAL tiaveapebnt, h%:ﬁpetﬁana@ttu@mgngt %ystem 36
0 and nove themlinearly, whi ch actuates the pin 3

is Shnwnrmvesb-‘t]ﬁ% @Rt of tiHee plaﬁtyzltl%%aﬁyfﬁtﬁ%)ﬁQr&%ve like
refert%hgn e |n %’(‘?811%1 196 'a%gadrre]? and é’?én Q{%E%[Ct %155‘? In this

i on of the e encoder’ 54,
adbo&ﬂmbﬁeﬁdshba@muﬂﬁxmmg sygnamsﬂﬂﬁtimnb@®¢$otheraﬂiuator 138

When the pin 32 reaches the d d t th
coeramorbr s o e LSt LRep 05l ed oSt LNkl 100 5a of o

1inesdt I SHANdfhe. contol | @fct4f trops 3sendnagueest ral core 139
signals to the actuator 38, thereby stopping the

di spasrdiabbouds dndmaewtnettiad. toheihe heipi nl32 e i@nt ppper end

therﬁqﬁsl redhl“}}egenﬁgosl:tl or!L38t he né@&ég o Bﬁfnagéagleomﬁlﬁt 160 and a

oug ssageway 26" And ga Into
holl&avbhyl1lG&dfew hesokdnhéctbtl shoutlte becapprisd aimll threadably

that the actuator 38 can infinite| th '
engac anyhel BeatiiedFd hECF uFPyPErSseD GHACPUIE Gt (60 The

actuap?oc‘f Qgsa@ﬂ%% alﬂé’]‘_"@ief:@ragulégsﬁn@r@ccl—ﬂx@&l%dill{/st&eﬁlurallty

| ow of nolten material into the cavity 1 of
of  tled emmbnndt027] 1RSf er r fRgced Fl @x B 1lanot Red disposed

ci rc‘ﬁg%)%lﬁrlrﬁgt %%gf%% g ng E’lo tcorepr Sé%nt I r'l“'r’l%nt é?ﬁtéaﬁ%rt I'iei’;B also

508 h o € ‘part’s of

incl@gd#at bag %ﬂ%cﬁiﬂﬁ%baveohh&(i‘tbef er@eree nuiewm)l s electrically
i ncreased by one hundred (100 In this enbodi nent

conngdee@dctgatifify %%%?Eﬁ?@%@n?ﬁ%lﬁé&SQW% AcBHELGF power such

ags a controller 146. The actuator 138 includes a cylindrical
housing 145a disposed about the electromagnets 142 and an upper
end plate 145b closing the upper end of the housing 145a. The
upper end plate 145b is connected to the housing 145a by
suitable means such as fasteners 160.

[0028] The actuator 138 includes a plate 147 at a lower
end for attachment to the manifold 20. The plate 147 has a
locator 148 extending axially therefrom for locating the plate
147 relative to the manifold 20. The locator 148 has an
aperture 149 extending axially therethrough through which the
pin 132 extends. The plate 147 is attached to the housing 145a

by suitable means such as fasteners 151b.

[0029] The actuating system 136 also includes an encoder
154. The encoder 154 1is a rotary encoder. The encoder 154
includes a sensing device 156 such as a photodetector. The

encoder 154 ig attached to the rotatable nut 160. Also, the



operatively attached to the pin 132. The actuator 138
is of alinear notor type. The actuator 138 includes a
W@ 2008/046383 di sposed about and connected to the PCTHUIBB4/037398
at an upper end thereof. ThHe& actuator 138 includes a
rotatable nut 160 and a hol|ow ball screw 162
sensigwhneechanism Hé&cote f3gedhy tairtewdiast ytenghgepshuaror 138.

As sxtlcrzlﬁ nl%/\;he GOEflgr 1 %Opfgélt ix%%a‘@ tsh atuji‘& QWe IEE moves, the
Actuat’or 13878l $6 i ncl udés at 1 east one, preferably a
encoddir alsiat ymofreel ecé I atrhgaettso 14Respacedingi aldghaamicbm 156 and

di sposed circuragferentjially about the care 9. The
detecis uBper CE38981 <& iRRY dﬂseF%%t?Fgﬁgego#%écﬁggates' The

sens Pt ashoup) 1ekedtrdtaldveLonmectrange the position (i.e., the
~el’ectronmagnets 142 and a source of power such as a.
positciom r of| éthel46inTAS2actirat 8 E3®@Jtreinideseqcoder signal. It
cylindrical_housi 14 i sp d a .1 he ; :
Should ecFormghe ggiigggndggﬁgtppg%E%nng#%%égl4§gﬂé(§§in556 S

electhie-appercemntde f ed heo hotsi agniddbalefhe4apper end pl ate
145b i s connected to . the housin 45a b¥ sui tabl e . .
e 0kuch B2 PRSFeRePE: 1661 | NGhBTREEHE: Gr fpgin with

the E%J‘;}‘él ydesia gl %E)ﬁl#glgse@ lyere enpd d1odn athachi®ited Omaterial

mani fol d 20. pl ate 147 has a | ocator 148

in tleat ewdiidylakiassgmvher &Pr dm frrevaetad nfrone ffloatiegignto the

. (. relative to t ni f 20.. T
cavicdoft S5 Bab ublE. BP0 kel L ARARLHRS 50 mocen
mateithihbe pibe 132t endsofTheheplmbed 147 ,i shet t@whtecbller 146
to the housing 145a suitable neans such as fasteners

sends| 5epntFEA2o 1 e ActBatiltfy 3FSERMPL36 %4 s i REPEdEECa™d de-
ener&NEOAeL o i%ﬂecg??ﬂggggggr 1354 ts R ladArvhengadelso Therotation

ncoder 4 1nc sensing device 156 such as a
of tlphotwdet 60t oovesThéecehedderscr®y il62attbedrdly o vhech actuates

the P8 1Ag0 A h PAERE LS ERE Gcihiatbr C190R & Fuch omxly avay

from WIed theenuto 160rHot ks iagdmEhBapti BmlIZ omkassctidiethe change
encoder 154 noves relative to the sensing nechani sm

in pasbtann @dt ddts Phe éRAnged FlipsPirencss ithe ittodereds back
encod?esrd' éf&ﬁgfé tgh‘éhe controller 146. When the pin 132 reaches

the desired position, the controller 146 receives the
corresponding encoder signals and the controller 146 stops
sending control signals to the actuator 138, thereby stopping
the actuator 138 from actuating. When the pin 132 is in the
desired open position, the molten material flows through the
passageway 26 and gate 30 and into the cavity 16 of the mold 14.

[0031] Accordingly, the valve gate assembly 10 provides
the user with more control during the molding process by
allowing the pin 32, 132 position to be infinitely adjusted.
For example, a molding process may be working effectively;
however, environmental changes or wear in the mold might render
that process less effective. The valve gate assembly 10 of the
present invention allows the user to make changes to the process
(i.e., changes in pin position or actuation timing), thereby

maintaining the production of quality parts.



sensi ng device 156 translates the change in position
(i.e., the position of the pin 132) to an electronic
wepmsmenssi gnal . 1t shoul d be appreci at ed t hat P€T1ES2004/037398

sensing device 156 is electizically connected to the

controller 146. [0030] In operation, the nolding | ,

pE®R22L canTheginrsAaH t REVENE 1932 B3F abegn ylefeséhed 1in an
illuggf'é%'?g Sglggnte@t ol &gn '?L%terﬁEé‘l b8 thedmidRld that  the

assenbly 12 1s prevented fromflowng into the cavity
termilBobbgy he winlch 1hashbeent usedet eram negenolesl | bw be in the

into,the cavi |d 14, the

nol ten materi al 16, 0f th
natu%%n??oW?E Slﬁg deRgEe ﬁPPoFag%ﬁﬁaFgaPoO?hggg%F8598P'

18803 9) energhze ahideenarigike 4he ehechrosngneds J4@ present

to rotate the nut 160. Rotation of the nut 160 noves ,
invenpiopal brecr @esEEPls nedR| y1ightch odct ddi®s #ReVp nteachings.

nd e 4 _of e i I y

ther g5 TREE 50 MR el e R Y Y present
invetttos haagebenppastticed oththetpen 482speaifheaéiyodescribed.

154, and feeds back encoder signals to the controller

146. When the pin 132 reaches the desired position,

the controller 146 receives the correspondi ng encoder

signals and the controller 146 stops sending contro

signals to the actuator 138, thereby stopping the

actuator 138 from actuating. When the pin 132 is in

the desired open position, the nolten material flows

t hrough the passageway 26 and gate 30 and into the

cavity 16 of the nold 14. [0031] Accordingly, the

val ve gate assenbly 10 provides the user with nore

control during the nolding process by allow ng the pin

32, 132 position to be infinitely adjusted. For

exanpl e, a nolding process may be working effectively;

however, environnental changes or wear in the nold

m ght render that process less effective. The valve

gate assenbly 10 of the present invention allows the

user to make changes to the process (i.e., changes in

pin position or actuation timng), thereby maintaining

t he production of quality parts. 12



[0032] The present invention has been described in an
illustrative manner. It is to be understood that the
W@ 2008090095 gy, whi ch has been used, is intendedP@DUR®04/087398
the nature of words of desdsiption rather than of
limtation. [0033] Many nodifications and variations
WHAT kS {HAIMBR BB : | nvention are possible in |ight of the
above teachings. Therefore, within the scope of the
appended cl ai s, the present invention may be
practited oihetalttemangases pacidnlglat | fodesord et 83y WWATElow of
1 IS CAIMED 1S . A Vab*\F[ie gate.asser_rbl y for regul ating
moltepn fahehiahot LER falerFalf 'Rt 6= 4 #0l d conprising: a
novabl & yakueikhala Tah sRYe kelwessva butlgesl esegully closed
_position and a fully open position; and an actuating
POSlisl,@ge@w@p@rﬁtlH@I 9P@@oE@ﬁagPﬁ§iV\P¥lﬁ sai d valve to nove
said valv i.nfjni paQsLL.LOE {,.d Vi it ; ;
The fUFty SS oSS et T n BAACFRSTYaI Yy oo e st opieh said
valve\-m/td/afn\b@egakeidss\mﬁ)\lr@/ asisetinfontihely cgpaghtilon said wvalve
erein sald actuating systemingludes_an_actuator . .
betwega B¢ vEry 14t Faered gBSgﬁFanvﬁpéegg? £\u€glVV8p83t gosition.
assenbly as set forth in claim2 wherein said
actuating systemincludes an encoder operatively
attachad toAsafalwel gatesd asgenalwe agat echsfemdily 48 claim 1
set forth in claim3 rejn: saj tuati ;
wheréRy) 08 o et ThY o EER Dl A L RS opgratively
attadigt@ctd ngaddpoeailtreon of said encoder and translating
the position of said encoder into an encoder signal.
A valve gate assenbly as set forth in claim4 wherein
sai d agtuat j ng, Shat ephi-acl Aesmsn $onlyr Okber forth in claim 2
electrically connectéd to said actuator and said
whersensisag degcteatongr esesivémng imed ugiesoder sigrrgler operatively
trans) ati ng.the.-encoder signal into a control signal,
atta s%%d??\gdtK%1¥8ntrol signal to said actuator, )

4. A valve gate assembly as set forth in claim 3
wherein said actuating system includes a sensing device spaced
From said encoder for detecting a position of said encoder and
translating the position of said encoder into an encoder signal.

5. A valve gate assembly as set forth in claim 4
wherein said actuating system includes a controller electrically
connected to gaid actuator and said sensing device for receiving
the encoder signal, translating the encoder signal into a
control signal, and sending the control signal to sald actuator,
the control signal causing said actuator to move said valve and
position said wvalve between the fully closed position and the

fully open position.

6. A valve gate assembly as set forth in claim 1
wherein said valve comprises a pin extending axially and having
one end attached to said actuator and another end capable of

moving toward and away from a gate of the mold.



the control signal causing said actuator to nove said
val ve and position said valve between the fully cl osed
w@omsniem and the fully open position. . A val RET/ys10e4/037398

assenbly as set forth in clidim1l wherein said valve

conprises a pin extending axially and having one end

attached to said actuator and anot her end capabl e of

novi ng, t owax d r t t I 4 i, A ;

val vegé'at e %sggdg’gie;mgétée%%‘%t 1{eng%I a%% gg\?hq‘éc%lei %n claim 6
whersat epid s hast aokeroke apfr apprakehngtehg dnehinchA

val ve gate assenbly as set forth in claim6 wherein

said pin can be increnentally positioned by said

actuat®r . a AaMaldeggate Assamly as sedtf @odth Nin claim 6

claim5 wherein said actuating systemincludes an ,
wheréiput saedi ceivonsest edea o iSwEesHiably erPfthioRgdh By said
actudiSeL can i nput a stopped position of said valve

varyi ng between the fully cl osed position and the

fully open position. 10. A valve gate assenbly as set

forth in claim3 wherein said coder c rises.either

0 .
one of9a |ihedlsficodFeaPSE TR Ar FoerfDdeOTFR W claim 5

wherdAl VE- 98t §casserbly 3% teel ifRrtdndd £ alipd: Whevetd connected
sal d actuator includés a core connected to said val ve,

to s=ideasintonel per nenedm nagdt ¢ spesad gbout 18aug a stopped
nd_a

., .core, t, | east one_el ectr etd%£3$9ﬁﬁﬁ ™
post G A RARET SR En Qe Py SOV i Y af gty Grotiad position

and thed VeuTBRy eopssepbiytasnset forth in claim 11 including
a novabl e plate operatively attached to said val ve,
sai d encoder being supported by said plate. 1 . A

val ve gate assgitly gstcsetaddibn nagl aldw 3 pehenei n claim 3
said actuator includés a core attiached to said valve,
whersimbakkiscrewdisposethraises saitheor enea ¢bt at abineaiut encoder

and at1 h£§€§§39' (choder.

11. A valve gate assembly as set forth in claim 3
wherein said actuator includes a core connected to said wvalve,
at least one permanent magnet disposed about said core, and at
least one electromagnet disposed about said permanent magnet for

moving said valve.

12. A valve gate assembly as set forth in claim 11
including a movable plate operatively attached to said valve,

said encoder being supported by said plate.

13. A valve gate assembly as set forth in claim 3
wherein sgaid actuator includes a core attached to said valve, a
ball screw disposed about said core, a rotatable nut threadably
engaged with said screw, and at least one electromagnet disposed
about sgaid nut and being operable to rotate said nut for moving

said wvalve.



engaged with said screw, and at | east one
el ect romagnet di sposed about said nut and being
wop@samdss to rotate said nut for noving said vEETES2005037398
1 . Avalve gate assenbly a8 set forth in claim13
including a rotatable plate operatively attached to ,
sai d ntf; shi Fediv€odertpeirw§Eldpord®dSEy il afe claim 13

: . al S : h j ' ;
trohgnd VS SUEETIATY SePtl LD IS o saia .
said prateddmvbaing toppdotedxbendang akadkly and bei ng

adapted to locate said actuator relative to the nold.

16. A valve gate assenbly as set forth in claim?2

wher ei s sai fl agdiuat OEaicé U b By 6@UPsEOMELX®HNgia claim 2
' l'inear nmotor, a brushless direct current notor, a ,
includirarasphahPoRdiaciscorto #aichaft e et Padte having a
1oca1{éxgeaéxﬁ&:g frtléona}g@ Pl aarlxci near; MR @ | hBGdke said
ubular notor; an electro-magnetic actuator, an earth

actudmgnetétaattyator thandoad. el ectric type actuator. 1 .

A val ve gate assenbly for regulating a flow of nolten

material into a nold conprising: a novable pin that

can noyg befwegn & f ?Lamé A D58ebPPSialel 0fc@ndathul by claim 2
open position; an actuator operatively attached to _
whe resiah d sgiid f setopdprg a0 @N§ nO&ndk | BFOHPt ef9MPrising a linear

osi_ti.oni sai.d {i et e cLo it
mot-o hdatH%r¥%ﬁ%§S%péﬁJ%%§it?@%?eég g%%%!ér %pgﬁgF?§ZI§yﬁghr0nous
mot o} t achedehe saiidrgimotar seasiligedeviicelgpaced dotorr, a linear
sai d encoder for detecting a position of said encoder .
Ser““%ndeFﬁﬁslaﬁingl%%%aﬁosFP%Hﬁan I9%PTencotfer FPhEGEaR-Magnetic

actufngpderysi gnalyy, ang &, Lot r ldila@leCt el kv electric type
connected to sai d actuator and. said sensing device

actudtorrrecei ving the encoder signal, translating the
encoder signal into a control signal, and

17. A valve gate assembly for regulating a flow of
mol ten material into a mold comprising:

a movable pin that can move between a fully closed
position and a fully open position;

an actuator operatively attached to said pin for
moving said pin and infinitely positioning said pin between the
fully closed position and the fully open position;

an encoder operatively attached to said pin;

a sensing device spaced from said encoder for
detecting a position of said encoder and translating the
position of said encoder into an encoder signal; and

a controller electrically connected to said actuator
and said sensing device for receiving the encoder signal,
translating the encoder signal into a control signal, and
sending the control signal to said actuator, the control signal
causing said actuator to move said pin and position said pin

between the fully closed position and the fully open position.



sendi ng the control signal to said actuator, the
control signal causing said actuator to nove said pin
wW@e@spe®s3 i on said pin between the fully cl oseRCT/US2004/037398

position and the fully openéposition.16 1 . A valve

gate assenbly as set forth in claim17 wherein said ,

pi n ha&8a sfrod i @pproaTRAMINY ofe iS%th. fagthain claim 17
wherd 2hVEa 08! 818SAEEDLY (25 RE! 0%0gggrb&_iﬁh%ﬁglén\@h%%m

sard pin can be increnmentally sitioned Dby said

actuator. 20. A valve gate assenbly as set forth in

claim 17 includi.ng an i nput devi.ce connected to said .

controf-Per i t"ﬁa]\/}ﬁﬁ cﬂaiieusaeﬁ's ¥ nptt E"fccst Ppeg 0 claim 17
wher®98i t 5gRJOf Sal d D Vs Vi D Pehyeeanttye pukiyiehegedby said

position and the fully open position. 21. A valve gate
actugakgenbly as set forth in claim17 wherein said encoder

conprises either one of a linear encoder and a rotary

encoder. 2 . A valve gate assenbly as set forth in

cl ai m 23 . whar eial+sai dadet uatsamblne| adeset cboeth in claim 17
connected to said pin, at | east one Eernanggt magnet
a

inclydipngs e abdtRUsaidf ed%, CRRGCAEeak? ofet® ©© roller with

whicB! eCtyoorgpgt, dighased ahQppesai sbPet imnent magRetpi{er varying
nmoving said pin. 2 . A valve gate assenbly as set o
betwéent hhenfeldvnrelzsedcbodiiigoa apdakbhe fldtley open position.
operatively attached to said pin, said encoder being
supported by said plate. 2 . A valve gate assenbly as
set fopth iRn cl#iva l1davberadgentdivd ast uattor fonchudes @laim 17
core attached to said pin, a ba screw di sposed, about

|
wher g9 G, CRCPOPE: AT TAHSS hPORSE! P Engabed vi HESY encoder

and Sakdrselewn-aRdat |east one el ectromagnet di sposed
about said nut and being operable to rotate said nut

for nmoving said pin.17 25. A valve gate assenbly as
set fo éh in clai.m?24_including-a rotat e e. :

1 17
operat? el y‘ﬂat‘{ag%ﬁeedg?gesaa}sdgenu Y LAY C£BLBh® in claim
wherein said actuator includes a core connected to said pin, at
least one permanent magnet disposed about said core, and at
least one electromagnet disposed about said permanent magnet for

moving said pin.

23. A valve gate assembly as set forth in claim 17
including a movable plate operatively attached to said pin, said

encoder being supported by said plate.

24. A valve gate assembly as set forth in claim 17
wherein said actuator includes a core attached to said pin, a
ball screw disposed about said core, a rotatable nut threadably
engaged with said screw, and at least one electromagnet disposed
about said nut and being operable to rotate said nut for moving

said pin.
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the fully closed position and the fully open position;

said actuator conprising a core connected to said pin,
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28. A valve gate asgssembly for regulating a flow of
molten material into a mold comprising:

a movable pin that can move between a fully closed
position and a fully open position;

an actuator operatively attached to said pin for
moving said pin and infinitely positioning said pin between the
fully closed position and the fully open position;

said actuator comprising a core connected to said pin,
at least one permanent magnet disposed about said core, and at
least one electromagnet disposed about said permanent magnet for
moving said pin;

an encoder operatively attached to said actuator;

a sensing device spaced from said encoder for
detecting a position of said encoder and translating the
position of said encoder into an encoder signal; and

a controller electrically connected to said actuator
and said sensing device for receiving the encoder signal,

translating the encoder signal into a control signal, and



causing said actuator to nove said pin and infinitely
position said pin between the fully closed position
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a ball screw disposed about said core, a rotatable nut
threadably engaged with said screw, and at least one

electromagnet disposed about said nut and being operable to
rotate said nut for moving said pin;

an encoder operatively attached to said actuator;

a sensing device spaced from said encoder for
detecting a position of said encoder and translating the
position of said encoder into an encoder signal; and

a controller electrically connected to said actuator
and said sensing device for receiving the encoder signal,
translating the encoder signal into a control signal, and
sending the control signal to said actuator, the control signal
causing said actuator to move said pin and infinitely position
said pin between the fully closed position and the fully open

position.



