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1. Field of the Invention '[;0002] The presenL\I)\/évzlbﬂgmo‘”037398
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involves introducing a molten material, for example ' a molten
plastic or resin-, into a cavity within a mold until the cavity
is 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 ffom 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 suchla
manifold is disclosed in U.S. Patent No. 4,964,795 to Toomarn.
In that patent, a manifold has a passageway through which a
moltén 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 wvalve gate 1is

disclosed in U.S. Patent No. 4,173,448 to Rees et al. In that
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cavity of the nold. An exanple of such a valve gate is

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

In "that WD 2005/046953 PCT/ US2004/ 037398 2 patent,

a valve-gate is disposed adjacent the gate and

wtosiesossa val ve rod or pin partially di sposp%qtmgnzgo%pms

t he passageway that has a term nal end positioned
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gates ig that the pneumatic actuator requires air valves because
air is inconsistent in pressure. ‘Another disadvantage of the
valve gates i1s that the hydraulic actuator may leak oil, which
is undesired. Yet another disadvantage of the wvalve 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 poéitions. A further disadvantage of the
valve gates is that they are relatively slow and not very
accurate in positioning of the pin.

[ooo08] Therefore, 1t is desirable to provide a new valve
gate that can be infinitely positioned bétween a fully opened
and fully closed posgition, providing greater control over the
flow of molten material into a mold. It is also desirable to
provide a valve gate that has an actuator that eliminatés the
use of pneumatics or hydraulics. It is further desirable to

provide a valve gate that has relatively fast actuation and



[0008] 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 nolten material into

avoRlosiossdds i s al so desirable to provide a vgld
that has an actuator that ekim nates the wuse \ifusg@u)%sngs

pneumatics or hydraulics. It is further desirable to
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accur at e positioning. erefore reis a need in
the art to provide a valve gate that neets these

desires. SUMVARY LEnTHE INVENE ONvEQIPSE Accordingly,
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An°5 PhstITERETEES K vAl'G e PARTSRE c riyeE AP usthehatof thhe valve
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auRr es% imffﬂtl on_is that the valve gate assempl y
efPrminat &% uSF G SShy HPETFPE s 2P HaF &by EP?mfha‘rﬁ rgte of
theOimblkeaksat 8t Dal hent®ltthe Aold. Yet another advantage of the
present invention 1s that the wvalve gate assembly has fast
adjustment of the wvalve 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 leaks into the mold. A
further advantage of the present invention is that the valve
gate assembly eliminates the wuse of pneumatics, thereby
eliminating air valves. Yet a further advantage of the present
invention is that the wvalve 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.



further advantage of the present invention is that the
valve .gate assenbly elimnates the use of

pneunmatics, thereby elimnating air valves. Yet a

further advantage of the present invention is that
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controlled by pressure. [00%1] Other featur esPCaT/U 2004/037398
advant ages of the present invention will be readily
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one enmbodi ment of a val ve gate assenbly 10, according

to the present invention, is shown for a manifold

assenbly, generally indicated at 12, and a nol d,

generally indicated at 14. The nold 14 has a first

nold half 15 and a second nold half (not shown)
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| east one, preteraply a plurality of _openngs 18

ext di%Ag t RedegRierdhet?itRe Ho1HOe8 f an8 aRdPRrGigRrlar FIG.
1, CORTUSER iR W 2 tm&‘q&ﬁé %@sselnbl?hgb” daR€ording to the

appreci ated that, when a ten
present invention, is shown for a manifold assembly, generally

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 alsc 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



material (not shown) is introduced into the cavity 16
via the openings 18, the nold 14 contains the nolten
material, and when the nolten naterial hardens or

cures, it holds a shape simlar to that of the cavity
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g??t(fd:ﬁl.'p] ass%‘ﬂ%‘ yvgtgvés gca%vegglseo&ba]'.y aq(a,kngg@o:lrgirggheto the
present invention, includes a moveable wvalve, generally
indicated at 31, for regulating the flow of molten material into
the cavit:y 16 of the mold 14. In oné embodiment, the wvalve 31
is a pin or rod-like member 32 cooperating with the ga-£e 30 to
regulate the flow of molten material into the cavity 16 of the
mold 14. In the embodiment il'lustrated, the pin 32 is axially
aligned with the gate 30 and is at least partially disposed
within the nozzle flow passage 26. The cross séction of the piﬁ
32 is 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.



[0017] The valve gate assenbly 10, according to the
present invention, includes a noveabl e val ve,
generally indicated at 31, for regulating the flow of
nmolten material into the cavity 16 of the nmold 14. In
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[0019] The wvalve gate assembly 10 alsc 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 between. In one
embodiment, the entire range of movement (i.e., stroke) of the
‘pin 32 Dbetween the fully closed and fully open positions is
approximately one inch. This infinite movement can occur

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



fully closed and fully open positions and can be
stopped at any position therebetween in a.nmanner to
be described. It should also be appreciated that the
nolten material flow through the gate 30 increases as
wWe2005m683 noves fromthe fully closed posi t,;cth bR
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The "actuator 38 includes a qandrgcalrhousing 43 disposed about
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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 spaéed 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 actﬁator 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



positioning or novenent of the pin 32 becones
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tr ts.42 s an osed _
10%%%3%Jn%eren§n%ﬁ f9¥ﬁépﬁﬁﬁ¢%ﬁge%t n§§ﬁ8F§n%O?hﬁTR}ate <7
reladtivat ao 3@ aiasnfloﬂldl ades a‘heenechtozaba chagegh Osipsdure 495

trlcall connected tq the el gpets 42 and a
ex%ﬁﬁ?ﬂ: p% rgguc Lirou Q16%Hi i Ig lng Eg pRin 32 extends.
Thede'Is:ﬂ:ratkne:d 48Thes Eﬂ(ddaaatedr i38ai mekudessa otyth@drnbhgafold 20 and

the apper Eﬁag:iif ggabgloosﬁ S%{g@gﬁgnﬁg%nﬁg %%{f?’%% means

sudﬁm@nﬂa@terﬁe&klﬁrSEﬂd plrate pdaceclosiing ddieictlederccefthe lower
e electrlcah connector 44 is
5

:
endgoﬂﬁ%%?e orlgﬁesﬁbﬁﬁl? enleprat EUchsfhy -3 eine >1b-  The

actmanrs speh aschudast enemoddabld t 9hReuwl dsal s berWQspper  end
2005/04 53 PCT/ US2004/ 037398 8 appr.eci ated that, _
ChHEEY - ol ot Groahet § 30 SIS (10 TR ohd of the pin

32 .positti Qﬁhd’lﬂlcﬁt béa!e apprebeaped manent tiBgNGlest4@matifs 42 and
el ectronag ets ﬂ%e energéﬁed by the controller 46

:plﬁﬂﬁjdﬁeSEF %ﬁgdpﬁ? mefit Yragret 8238 mdve the core

39 [@od3pi N 32hel bBeARtIng system 36 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
encode.r_ 54 includes a sensing device 56 such as a photodetector.
The encoder 54 is attached to the movable platé 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 suéh, 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

devi;:e 56 is electrically connected to the controller 46 to be

described.



[0022] The actuator 38 includes a plate 47 at a | ower
end for attachnent to the manifold 20. The plate 47
~has a |ocator 48 extending axially therefromfor

| ocating the plate 47 relative to the manifold 20.

We20o96R88r 48 has an aperture 49 extending @xi
t heret hrough through which vhe pin 32 extends].‘:%.)!ljf{$k‘l'e()>‘/037398

| ocator 48 is located in a recess 50 of the manifold
20 EMRP4lthe Phatea4Fuptingt ashietemo ¢he fanthetd 20chydes a
Lkl fea f nerss 51a. JJhe plate 47.is
corgﬂ{%%ctged At;@(; tg gc gag?ﬁsyengéﬁat eeSdAfS%Qbe%ui%)éarbﬁglglgne%en‘ilce 56
angytheagctastener3d .51bTheheordgerideor 438 reaotiides he encoder
; blLe spl f. a er t her eof, . The plate
A e o e hher  EREoar= ne e a3l Eonero
sigiholl d Beeappnsciraled #latsaride dllesta ormgnetls «diyraids to the
v/ ' .yelativ manifaol.d 20. [0023
ac%azé%:#usaﬂoﬁgéé%/&eﬁle{rﬁ 3%£Qa|0§e§%%ﬁ§:1286§%§n eéﬁggag?lgg%%t.g 42 of
thdhectrsode 3854 timyebg chusing appr auriwitert BBeto move the pin
ipcluding Linear._and . rotary encoders. The encoder 54 .
32 rrgyg/w%ﬁ%l %f/ anyy éfﬁﬁfnoﬁr&ﬁeatgea){:ﬁogfot'i on§§eﬁglPHgd Be®apBreciated
thate ctteni smtriod leme 46ntiagi hensny t diei t asleodsoebdfi Rohpdesr, for
ensi ng device suchu.as a <%g9t odetector. The
mov

a e 6 .
SXET gloeder a54pr558{1?§ch%%¥“3% b The abPt pt atF EFalgRle logic
conthatllidre (Peacoder 54 travels with the pin 32. Al so,

t he ing pechanism 56 is fixedly attached to the .
act C‘aciao%ﬁ 38 gﬁd dY%%B“set?aﬁSr a??se?“qo#/yo :ltqe f'?%lv‘é‘i?e%f an  input
detiwee pBA, 32uchs stch, kdyeoarie plediZimales, cdrd@cted to the

encader 54 noves relative to the sensing nechani sm 56 .
ce Oldlzje& etts tﬁét%héﬁlﬁe Jinl?uﬁgjo Si6h a8t e Bfichdern sganually
inpu@avehSorhatest | Yo Thiee SeBathglUeyi Qg , S56sddranskatie®e desired

t he, chal}g% in_,position (i.e., the position of the pin
PO “an EFeEf’Bog%c encoder signal. It should be

appreExiedt ed thabpehetsensi tje €leVdLeg SproSess can begin with

co gl 85h! S FERNESL 8l (LS, SOnLioth e g8 g e i ecen
matfdeigct irat ting sysiecldOassetiier inciadegedented from 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 éway from the
gate 30. The sensing mechanism 56 detects the change in
position of the pin 32 wvia 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



controller 46 electrically connected to the sensing
device 56 and the actuator 38. The controller 46
receives the encoder signals and translates these
encoder signals into a control signal. The controller

40 sRseisesshese control signals to the actuat
energi ze and deenergi ze t heyel ect romagnet s 42&%{&%?%}337398

actuator 38, thereby causing the actuator 38 to nove
pint hé2pi mny3Rerewaldtweeawayhe r ofmthe galtcse@O angd shiolllg open

poslsl% %%%r e&c?t ggl &Qako&'hg}ﬁggt ra?ld eéc 1]1ra bcgq,us%qnt of the

| e type of conput
floaomum@rlt(aﬁcn)naberaabrugtrcammablcamtt@ t6 @bnttneolnhcérd 14.

(P 770025 Ive ateﬁ%serrb y 10 i udes
nlf)@ devi cléeg h aés%D a keyboaré el e%‘?&f%al I fmgc’dlment
acc@mzmen@t exb tohe hpresemt r ohtemt 4, WL hthdeathpatimtevegeem 36

. 58 a_user cnrran aII infaormation to t
1S CGREVBII er M4BT KT asxfhét%ges?cr%uoatlﬁl(?Q YO lg({ghe-h‘—’1ve like
re fpirers2. {1@@@65}13 nmpeeat;e@n oyt henavlhdindger oy .can In this

e DO M d L A2, 000G T, gl aned PORL CLlacor 130
op eassanlly b2:tla$hprie\t©ntt&£é foriom fi20wi NThe i adtoudthe aBE tys of a
16 of the_no 14. n s_determ ned_t al | ow
LI e f° ﬁﬁfer{:%ﬁ)elnt\(;\hfﬁﬁ 88#/??%/03’16 tﬁﬁcgr‘d%lsléﬁ free 132
di s;xmaterdol diepudbanandsoraenited 9 goAL s pia tiee agt uahoruBer end
energhze and de-energi. zelz}ge el ectronagnets 42 to

ther &5)6‘1 t heP® pBFERERT Ma§néfS %#8%8nd mAFréteRdfm nut 160 and 2
“holllickeasd )y, sdteh act uabasedthl PbntB2 apde MAYES ahhe tﬁ&@adably

34 of the piin 32 linear fromthe ate 30. The
en 955'&?5 tﬁ’efﬁﬁm% 5]650de‘{%c %T?gaghﬁﬂg@l EPosPEf 0?160 The
act@fattd?ce T Bdoimmdhsieancadareazt, o] fredsrBaté a plurality
encoﬂer signals to the controller 46. Wien the pin 32
°f | eaths §“r?‘ﬁ%9%eets§ red fdsi t B Che B I er et ~ disposed
ciﬂcﬂﬁrﬁie‘t@.&tﬁh&lycwcﬁ.ﬁ:poﬂldé ngoeacader. si gral sanGtbke 138 also

. ontroller 46, sto sendi n contro signals to the ,
lncé&‘\c{?é“"t or®88, STHErefiA st o‘b‘iﬂr%é: Hhe @fuattrves fegrrtrically

corﬁ&tdtﬁd g Whenelder phiaghtdss 142 tdiey desis@ete OPLNpower such
ae osi tion, HQ% rHGten ngéeggg&agclnpws througﬂ t he , ,
p%S§ él mil, 138 includes a cylindrical
housing 1l45a 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 is a rotary encoder. The encoder 154
includes a sensing device 156 such as a photodetector. The

enncoder 154 is attached to the rotatable nut 160. Also, the



26 and gate 30 and into the cavity 16 of the nold 14.
It should be appreciated that the actuator 38 can
infinitely position the WO 2005/ 046953

PCT/ US2004/ 037398 10 pin 32 anywhere between the

o bogs/iedeessed and fully open positions and alfﬁcq)qrﬁz&,%”m
qui ck and accurate adjustnent of the flow of nolten
material into the cavity 16 of the nold 14. [0027]

serRefner MerPary sl G563, ianbisedlenbodichad | to atbor digatar 138.

: t re i.nyve 0 f t [ e 6 IS
A
o LBEcRr RRL LAKCIHOM o1 b6, B0 uak ! 00 SUSESTL0 pdos, e
enqagfear ehB& nmm@rsal selmmsed byheoneehsinl ethefhBO)sml 156 and
o) , ti_ng ystem. - 136 cl udes
deéehmé: acttq’[l%t%{ra ln g’rsgtqi }L\g}gl v satt?l ScRBgorgt éppfﬁtal‘sﬁf The
seriFigoaclardtasr 1£6§8 ‘qnarml'laaesl thearchaoger 1hypes1irh@n (i.e., the
po SR ol 190 pekuden, 2,00 IR A spasetamut Ay ne
shadtduat be 1%8)p|mclladeé a thatat atthee neend6fy andegice 156 is

I I ow l&al | screw 3.62 tct%l nnect ed &%%hfa@ ore 139 and

ej‘etc% Fapry COBRGAGRY W (R eGP “ cooperating

MAHWOBWG nutIﬁ6@pefh61oﬂptUhéomolaﬂn@J§ﬁoéé§&LEE& Bégin with

| east e, preferably.a pluralitf l ectro nets
the B splg%e d"a |afl%ﬂ13yaﬁaoa$§p%8%ﬂt¥%rf 1‘1?% F‘S fgn material
in atioit méhef ebd eaﬂﬁ&nbl'ﬂhelzacimabﬁévéﬁﬁecal Boom | ATOWARS Bfto the
ctrically

electric onnec ( shown) , el
cavs nelcét e? tg’tﬂ‘é) éétro ohets Jlﬁzseatr?dmﬁ%ﬁlu?:eea%?ow molten
matEovierl sitodh tles @a\f_m:l’}t rd |lef 446. mdhe acf uahdr cdsd8roller 146
i hcl udes a]oﬁ%l [ nd]'rf i cal Hou5| ng 145a _di sposed about
Sehdre BPRCTITonBYFRISS 192 5A8 26y BpeF léfd P Anergdszs and de-
enéﬂgiﬁen@kkh%l@ﬁﬁ@bm&@ﬂeﬁé 14 dwusdtagel43a. nTBeloUppeRotatlon
fe\{h pl ate 145b is cgnn Sdid to the haousing_145a
°t Sut%

dbtte MR feVSEciiPa t BREPY 480, L {5ZaY - TW€1Ch actuates.

theaqtiratmz 13841 m@ira@letsh@ ghat e344df athd powers2 enthéHFly away
frq t3_i:hm=:nt to the_manifold 20. The plate 147 has a

Dr9AAB Tt enting® A9 W?%F%Fpoﬂrﬁﬁofie]:%%%ﬁ? i e change
in ties e ofl4fhe epat i vE2 t 014 henavBhE6h&r 2054 Thend feeds back

engég§¥(¥;gna sh%% tge 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 wuser 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 df 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.



aperture 149 extending axially therethrough through

which the pin 132 extends. The plate 147 is attached

to the housing 145a by suitable neans such as

fasteners 151b. [0029] The actuating system 136 al so

witlousiagesan encoder  154. The encoder 154. i $cgusQodbdssos

encoder. The encoder 154 includes a sensing geV|

156 such as a photodetector. The encoder 154 is

attfBed to The nuteseall elnnantlig® MWssobeehe ddcribed in an

53 S2004/0373 sepsi EsSm

156 é%@?%erFQE%?tachedQ$o ?%e %%tuggorﬂggg$ggggésuéﬂét the

t eguiare liciesy nuwhl.l@@ bhaisat eeerandiselde pih 18Renve@s,tct hee in the

natqgtgogzﬁ’g w%gésm%%eéra%@%g%av etroa"th@?r SSQ§'89 ﬁa 3

tects T n in position e encoder
1541003t3dt es. M&hg n@dméﬂnthQM$cen¢56at1am$¢maes_thhe present
& [ (e osiftd on of ]
in Q?b gﬁpel %%%%%%: encodqgéglgn§% shoul bteaChlngS

Th@mﬁceza atveld:lnhlattltehesw&ismfg td'E\/la;eDeh@&dl S:lalms, the present
ctri c t the ontral ler 146. _[.00
in énnq;ol|c§°<§r g}%ﬁlylo% ?%QSQ Ye ng pr octg'lss cgns%eglﬁl%]tw %8%81 ibed.

pin 132 in a fully closed position such that nolten

material in the manifold assenbly 12 is prevented

fromflowng into the cavity 16 of the nold 14. Wen

it is determned to allow nolten material into the

cavity 16 of the nold 14, the controller 146 -sends

control signals to the actuator 138 to energize and

de- energize the electromagnets 142 to rotate the nut

160. Rotation of the nut 160 noves the ball screw 162

linearly, which actuates. the pin 132 and noves the

end 134 of the pin 132 linearly away fromthe gate

"30. The sensing nechani sm 156 detects the change

in.position of the pin 132 via the encoder 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. Wen the pin 132 is

in the desired open position, the nolten materi al
flows through the passageway 26 and gate 30 and 'nt?LOYDVWSE
the cavity 16 of the nold 14. [0031] Accordingly, the
val ve gate assenbly 10 pr0VIQE§ the user with nore
control during the nolding process by allow ng the

in 32, 132 ion to be infinitely adjusted. For
ﬁﬂﬂﬁpﬁi?—ﬁéﬁ§§§+i§ process may be working effectively;
however, environnental changes or wear in the nold

m ght render that process |ess effective. The val ve
gate assenbly 18 gBltve 9yprceseneniriventoonragrodsingea flow
8Eeh OEQeH%StS.P?QQe%nEB EhﬁoEBOSSﬁBrl%&ng , changes in
pin posrtion or actuation trm
mai nt ai ni ng trlwevgirlcduetilon olfhamabany qua\ret sbe\ﬂ@een a fully
2005/ 046953 PCT/ US 004/Oig398 12 The present
FhORRR! BShks SDeBHad8s CPTbIdOPR i aRO ST EREE  SPRve

manner. It hs to-Heatnger steed drdat jhheudig ”1Q9509£ctuator
whi ch has been used, is intended to be int nat ur e

obewetdvedy d@ﬁﬁaqhQQn1t@thé@#ﬁunW@ivﬁlm%Wﬁ|o®U encoder
0033 %ggﬂﬁventﬁchégl§mssgggl%%TJg' @fa%ESagﬁggesystem

85en on are possi einli
bpéﬁhtmgély Ebepe&am&nqmﬁﬂuhwddmﬂsmzﬂmeototheve said valve
ppended cl ainms, the present invention

BRAciPEbRIEERYr PPRAYIRE SPaEi FPCIFI foduser ! 588, fpieypelosed
¥\B§Etlé§ WHATche ELAhNE Pbrm bsifival.ve gate assenbly

regulating a flow o ten material into a nold
conprising: a novable valve that can nnve bet ween a

fully C|0§ed pgS' l%ﬂ g Jégéﬁb pgéftkggthagﬂyclaim

an actuati ng syst em | ncI ng an ac or operativ

atm&%mﬁid(béﬁﬂCb&ahﬂelﬁgds&ﬁtéﬁ@ﬂdﬁﬂxxﬁﬁﬁratSéebyng device
attached to said valve, said actuati syste
spaced from said encoder for detecgy% )% p051tlon of said
encoder and translating the position of said encoder into

an encoder signal.

3. A valve gate assembly as set forth in claim
2 wherein said actuating system includes a controller
electrically connected to sald 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 valve and position said valve
befween the fully closed position and the fully open

position.

4. 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.



operatively cooperating wwth said valve to nove said

valve and infinitely position said val ve between the

fully closed position and the fully open position. 2LLOYD WISE
A val ve gate assenbly as set forth in claim 1 wherein

said actuating systemincludes, 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. %Wﬁﬁ val ve gate . .
assenbl y as-set &f 9P S WaHKQiFRSI er%§n5§5ig°rth in claim
acl,Hatbng syskemihnehudes sa 6@t 6¢l LebroglfGlelGaldnt inch.
connected to said actuator and said sensing device

for receiving the encoder signal, translating the

encoder signal i,ntQ cont.rol_ sj I d ndi t -
contr ol sighal 0%3&35zﬁ%ﬁiﬂ%ﬁ%égﬁkyc%%t?%ﬁ nggQ|q% claim
gausdier@ insaiad Agiimat@in tie TOnersaedt¥dl yepapdtpoakti by said
said valve between the fully closed position and the
fGFPpteFen position. 4. A valve gate assenbly as set

forth in claim 1 wherein said valve conprises a pin
extending axially and having one end attached to said

act uat or afd anét verl vendya teapadd enlply novi agtt deatd dmd claim
way from a_gate of the nold. _LLOYD 14 5. . .
Tare s sty et AT Aniatee hnifepg device
$3hdepitBdha® a&aStd akentofoldpr oxi it whyclone uBeh. cab. iAput a

val ve gate assenbly as set forth in claim4 wherein
§§P9Pﬁgn R et nef erfdtital YL posiveryned Retewmep the fully

0 Aval Ve gat &,.39 ly, asssetiforth in
gﬁ%#%& goﬁ%gﬁéPn ggi& act@at?ﬁgggys eﬁ1iﬁé¥hdes an
i nput device connected to said controller with which

a user can inpukta st opped positi of _sai al . .
varyi ng befween |¥§%ﬁﬂ|§¥%e assemggb as seg %or%% in claim
1 wherein said encoder comprises either one of a linear

encoder and a rotary encoder.

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

permanent magnet for moving said valve.

10. A valve gate assembly as set forth in claim
9 including a movable plate operatively attached to said

valve, said encoder being supported by said plate.

11. A valve gate assembly as set forth in claim
1 wherein said 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



cl osed position and the fully open position. 8. A

val ve gate assenbly as set forth in claim 1 wherein

sai d encoder conprises either one of a |linear encoderLLoYDVWSE
and a rotary encoder. 9. A valve gate assenbly as set

forth in claim 1 wherein said actuator includes a

core connected to said valve, at |east one pernmnent

magnet di sposed about said core, and at |east one

el ectromagnet di sposed about sai d er manent nmagne

t
?b?ch69mﬁ§?§5iﬁi§ap§@¢_i@?uﬁ_§3F9en§§tén§s§@ﬂﬁﬂy° grable to
ESEaEQFEQﬁannﬁkaka RobRrbudhng gampxable plate

operatively attached to said valve, said encoder
bei ng supported by said plate. 11. A valve gate

assenbl y ag set . for
¢

h in claim_1.wherein i? , .
actuat or | rudésvgaggrgégﬁzﬁﬁﬁ§¥§$}s%ﬁdsgea ggthgin claim

bal knscnewngi apesedtabout psaicd epeeatavedyabahhkehenutto said
t hreadably engaged wiith said screw, and at | east one

REOYDS ¥ SESNE39EF e BEF BARGHEP A §F088dSaRBUP184Fd nut

and being operable to rotate said nut for noving said

val ve. 12. A valve gate assenbly as set forth in claim

11 i ncl udi hd.a Potvatlalel gatleatas amdrlat ia®el yeat fachbdinoclaim

ai,d _nut,, said encoder bein uppor.ted by said pl .
13 g1 Pis” Gt R AER oAb 9 HESSaE Tarih Frbaflofy PRItE plate
hBGhiHgi ng aophabe adtwesherhd 0axad1gCtawd Obeis@di dadapted to
glate havi ng a | ocator extendi ng axially and being
gapredsesd ReEHRECSarglatiugt 5P FBPalPY& to the nol d.
14. A valve gate assenbly as set forth in claim 1
wherein said actuator is one of a group conprising a
| i near not o, aAbrvadivieesmtdi reectertulry ems setoforgh in claim
linear s nchrgnous nmotor, .a linear drive gptor oorising a
FL! therrﬁ UEPEEN APDIBTCT alli I¥NF Sérvd WGP, TP g
hipear twdrd@r A0LAushdRss direct current motor, a linear
synchronous motor, a linear drive motor, a linear induction
motor, a linear servo motor, a linear tubular motor, an
electro-magnetic actuator, an earth magnetic actuator, and

an electric actuator.

15. A valve gate assembly 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;

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



el ectro-magnetic actuator, an earth magnetic actuator,

and an electric actuator. 15. A valve gate assenbly

for regulating a flow of nolten material into a nold LLoypWISE
conprising: a novable pin that can nove between a

fully closed position and a lely open position; an

actuator operatively attache&'to said pin for noving

said pin and infinitely positioning said pin between

the fully closed position and the fully open position; ,

an encoder@ opEPBEFPeL§Tat Caslhed 1Ca1ddi d Gaed &enstpg said

é%%ﬁ§@b§p%§8dsg'8”%%%iqn%”%?%ﬁbé(ybrcgﬁégﬁéfﬁbathe.encoder

position sal d encoder "an ranslating the position
ofgsal d encodelrating arhencoderdesi gsdlgnadnd intOoYDaw Sgntrol

16 a contraller electrjcally connected o, .said .

Lo AV braﬁ%j§ﬁﬂ§}%%néhﬁ99ﬁgﬁﬁ9 f%%g?%%efﬁlﬁf%%eaCtuator’
€ngodeht rsi gRaAlgnallr ansl Alridngsé he epeadebrsitgnalovdlt ®add pin
control signal, and sending the control signal to, |

sk @zt ubedrsaldheigoherveesi ghal fehlyi Agosgfgrosition and

u t ve,sald,pin and position said pin
g@%mﬁ%ﬁi¥h§pgﬁl 3 cfoged position and the fully open
position. 16. A valve gate assenbly as set forth in

appr oxi mat LPy e FRER. Do17, SRGITVY gt & SbsRbry Ag claim

et whOFE ni 8a£haph 1RaWher et Aokl 8f PhppeaRiR8tely one inch.
increnental ly positioned by said actuator. 18. A

val ve gate assenbly as set forth in claim 15

| ncl udi ng ??.i”R“Ba?egﬁﬁgt%o%%%%%%ﬁ ‘éé*@ékCPaiﬁﬁ'hﬁrclaim
wi th which™a user can’ifput a stopped position of said
ph nwhaae yh nga bét peencihebéuihyrehesedl pgspbsdnianddt hg said

full open position.
actugtorp b

18. A valve gate assembly as set forth in claim
15 including an input device connected to said controller
with which a user can input a stopped position of said pin
varying between the fully closed position and the fully

open position.

19. A valve gate assembly as set forth in claim
15 wherein said encoder comprises either one of a linear

encoder and a rotary encoder.

20. A valve gate assembly as set forth in claim
15 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.



19. A valve gate assenbly as set forth in claim 15

wherein said encoder conprises either one of a |linear

encoder and a rotary encoder. 20. A valve gate

assenbly as set forth in claim 15 wherein said LLOYD WISE
actuator includes a core con ted to said pin, at

| east one permanent magnet di'sposed about said core,

and at |east one el ectronmagnet disposed about said

per mmnent magnet for noving said pin. LLOYD WSE 17

21. A Valvelgat® Xé%@ﬁb@ﬁtﬁs@§§¢ %t??r?%?afﬂ?tESln claim

LgCk HGﬁﬂalﬁg”QV39é@a@i@tSlQE@r%@é%%&ﬁv%ﬂaaQ£@gaéﬁb§atg said
pi n, said encoder being supported by said plate

Nahvesgadeeasgéﬁbl?easgseUpperthdlhYCEaﬂd1plstﬂhereln

said actuator includes a core attached to said pin, a

bal | screw di sposed about said core, a rotatable nut

t hr eadabl y2engage&awivieh gadied 35t l yardk aset easttbngén claim
el ectromagnet di sposed about said nut and bei ng
bBeWQBFélPoS%%ﬁeﬁ%ﬁ%%ﬁ%FnaPC%B?eﬁnﬁlﬁ§”§hlﬁt5@%he%3to said

@ﬁ{a' epgRi esasaRMhk ¥pdSc8ehnbAkt BaliB €b2kM a22otatable nut
ncfu ing a rotatable plate operatively attached to

shrdadably sandagadoderthei syidupporeved bymkwaiiﬂhﬂaat one

24, val ve gate assenbly as set h_i im 1
FherBarfgde T aBa Blc Ala TR o EhruRby alPoPeltg gbRrabie to
pbatee bavidngua Feeaietiayt eaddngiaxially and bei ng

adapted to |ocate said actuator relative to the nold.

25. A valve gate assenbly as set forth in claim 15

wherein sabd achughokel $5.0Re LfsAdiPUPs COOPr kLAY 8n claim
| inear notor, a brushless direct current notor, a

22neacludynghgonoustabﬂerplatblnearadnweéynat@achad to said
LRSoELLR0ueian, IRLSL, SApLbneRl RErXEOLYGLce
an earth magnetic actuator, and

24. A valve gate assembly as set forth in claim
15 including a plate attached to said actuator, said plate
having a locator extending axially and being adapted to

locate said actuator relative to the mold.

25. A valve gate assembly as set forth in claim
15 wherein said actuator is one of a group comprising a
linear motor, a brushless direct current motor, a linear
synchronous motor, a linear drive motor, a linear induction
motor, a linear servo motor, a linear tubular motor, an
electro-magnetic actuator, an earth magnetic actuator, and

an electric type actuator.

26. A valve gate assembly 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 electric type actuator. 26. A valve gate assenbly
for regulating a flow of nolten material into a nold
conprising: a novable pin that can nove between a
fully closed position and a fully open position;
LLOYD WSE 18 an actuator opﬁ{atlvely attached to
said pin for nmoving said pin and infinitely
positioning said pin between the fully closed
position and the fully open position; said actuator
conpri si ng2h e6t8a¢enePeEd tiyedy FLiAGhechtte egdtdopén for
REGIRREDL: gugNRt oAl pATed; RBOY! p53hdi ofORG, <A Blin petween
east “one el ectromagnet di sposed about sai'd pernanent
nhgnEUliprchosedgpsandlpnnandntbacédéiyopeeatpwehylon,
attached to sa pin sensin ce spaced d
sai d encodgf'fof® HgFSEt ﬁﬁpﬁlgéggt?oﬁor §8P868%€8d§° sal
B4, t ranshatisig bhe ROSidrient ohagaked eacodeselintabaur said
encoder signal; and a controller electrically _
6@ﬁﬁecﬁ@ﬁit%tséPéStaéFU%t8Fe§ﬁﬁo§égﬂe§eﬁﬁﬁﬂf%%%|%QOUt said
Ok RERE VhDGnERC LBRCABRE ngSLRal pihransl ating the
ncoder sign Into a contro signal, and sending the
control signaentodsai dpacttavely atheredttolssﬁgnaﬁn,
causing said actuator to.nove said and i, flnltghy £
posi tion sdi PPt 'bet \%@gﬁctehes?%?ﬁi r&%dsabgsﬁrﬁ%% rotor
é@ge&hﬁnf;l“é Yo OPENL HRSil Adhid?7enbodakvergnt erasseablyg the
for regulfating a flow of nolten material into_a nold
pofpEignngt éahﬁvabpédsrnlﬂﬁataéaﬁ“ﬁ@@érbéﬂﬂééﬁ aand
fully Cloged B%%Eglqg (%¥%§ﬂglé@l ﬁéé?@d aRy  said
act uat or operatlvely attac sai p|n novi ng
satdapop and smmdﬂﬁeﬂgnquﬂdvxnnr@psardcpmmlbgtmhenencoder

the fully clos ition an f
signaJL.I ytransfatgoS ttk?e aergccg e u Ic‘;ynaolp(;"rl rPOSItI C)control

LLOYD WISE

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.

27. A valve gate assembly 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 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;

an encoder operatively attached to said pin;



said actuator conprising a core attached to said pin,

a ball screw di sposed about said core, a rotatable nut

t hreadably engaged with said screw, and at | east one LLOYDWISE
el ectromaghet di sposed about said nut and bei ng

operable to rotate said nut fpr noving said pin; an

encoder operatively attached to said pin; LLOYD W SE

19 a sensing device spaced fromsaid encoder for

detecting a position of said encoder and translating

the posit®orPUTSid d9eNd6gershted af ifcoBt dsigipder for

80d.ar £Rgt ol h ok £l 86t bircald iy conpsgt 8d db@ S@hdhsiating the
actuator “and said sensing device for receiving the

ensbdeen sfgaald enandeatiingot he encoder siignal;i and a
control signal, . and.sendi t.he control _signal to .
sai d actua?orFOhFﬁgq&gﬁtréﬁggﬁﬁ%ﬁa gﬁhsfﬁaqs%ﬁ%Fé to said

astuateor badnmewedsaichgling it denffat t ebye pOShEi 6Ae encoder
said pin between the fully closed position and the
sLOPFLlopehr PSR FHRY 281 A SRISRE ate HklentiFF o2 control

%g%éﬂ' AR sdh @ Qf tH@: temimiersanhintep Mg actuator,

rising. a novabl e val ve that can nove between a
thel gontlroded ipusilt | o sl aséutll pcopenopodia invpve apdid pin
an actgathg gysten1anIudin an eleétricm
it

. I
Opr APEAPACEAR GOTRA Al i YRt BOPaBROUES <l Gupby, closed

g8t dr i 8kt Hagothkneludiyngpancpbei€eppAected to said
val ve and at |east one el ectromagnet for noving said
pin, said actuating system operatively cooperating

with said lve to Rner ntaldy Jmy, | d I -
predet erm %gd anount k“t gagggsi |tc?yn salegnk{s/ly vfegge%t\%ggrl}atlng a
thewfofl yottesedapesibilohnanda tmhédf ubhpropéng:

T ok oAl BTV, TR S ST % sy
closed position and a fully open position; and

an actuating system including an electrically
operated actuator operatively attached to said valve, .said
actuator including a core connected to said valve and at
least one electromagnet for moving said pin, said actuating
system operatively cooperating with said wvalve to
incrementally move said valve a predetermined amount to
position said valve between the fully closed position and

the fully open position.

29. A valve gate assembly 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 electrically operated actuator including a
core attached to said pin and at least one electromagnet

for moving said pin and infinitely positioning said pin



a novabl e pin that can nove between a fully closed
position and a fully open position; an electrically
operated actuator including a core attached to said LLOYDWISE
pin and at | east one el ectromagnet for noving said

pin and infinitely positioning said pin LLOYD WSE 20
between the fully closed position and the fully open
position; a detector for detecting a position of said

pin and translating the position of said pin into_a
PR%YeedN thE gnidttlandF o sht RAdE AR e@nd c&yey fully open
gonpected to said actuator and said detector for

receiving the position signal, translating the

positi on sagdeakeictibe £xcomrevtctEignal poand isendifhgsaid pin
th ontrol _signal, to _said.actuator,. .the cantrol o
P Gnat “B308AGISATE aBEUAL YTt 611 rtt iheREAI Ty Ty ePost tion
Sadjfla P} Nagd pr edet er m ned anount and position said pin
between the fully closed pagsition and the fully open

position. & con roller ‘electrically connected to said
actuator and said detector for receiving the position
signal, translating the position signal into a control
signal, and sending the control signal to said actuator,
the control signal causing said actuator to incrementally
move said pin a predetermined amount and position said pin

between the fully closed position and the fully open

position.



