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| NVENTI ON This invention is related generally to plug baffle devices for
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15  holes. They are currently used in plug baffle devices due to their availability and low

cost. Plug baffle devices are typically made of brass due to its preferable qualities of
corrosion resistance and heat expansion. Currently-available plug baffle devices
typically have Allen-head wrench sockets extending longitudinally into their plug bases.
Brass pipe plugs are produced by a cold-forming process. Brass cannot be heat
20  treated, but can be work-hardened. In the cold-forming process, a brass plug is work-
hardened by the deformation or movement of material. In one stroke, a brass plug is
forged from a round blank into its finished shape. Threads on the plug are then formed
in a secondary roll threading operation. This formed plug is, therefore, in a work-
hardened condition.
25 With this background in mind, it is noted that typical plug baffle devices have
three specific drawbacks:
First, brass is susceptible to annealing when subjected to soldering
temperatures and, upon soldering attachment of the fin-like blade to the base member,
such annealing softens the brass. This creates a weak hex wrench socket that is subject

30  to rounding or stripping out when substantial torque is applied.



Second, current plug baffle devices have shallow Al |l en-wench sockets. This
is due to the fact that comrercially-avail able plugs, including those used
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When plug baffle devices are subjected to high heat during molding operations,

the brass plug portions, which are of course subject to thermal expansion, become even
20  more tightly seated in their respective ports. Moreover, any pipe dope or thread
lubricant often disintegrates by virtue of the heat of molding operations. Thus, there is
a high rate of seizing or sticking of the plugs to the ports and a high rate of damage to
seized plugs in attempting removal when necessary for cleaning, maintenance, or
replacement purposes. The high levels of torque required to remove plug baffle
25  devices in these cases often result in plugs having to be drilled out for removal. This
drill-out procedure results in significant cost, along with downtime for the injection-
mold or die-casting die.
A plug baffle device that is able to withstand higher installation torque and is
less susceptible to failure upon removal would be an important improvement in the art.

30
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-2 WD 2004/ 113779 PCT/ US2004/ 019391 OBJECTS OF THE INVENTION It is an
object of the invention to provide an inproved plug baffle device

over comi SIR1PHe t he probl enms and shortcom ngs of theppihRboodfoiosei NCl udi ng
those rerterred to above. 5 Another object of the invention is to provide a
plug baffle device which is made w thout the annealing effect of thernal

j oi ni ng proceBBECTSOHN THEIDIVENTINNect of the invention is to provide a
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invention is I may be
applied for r%@gﬂ%gﬁ?ﬁgﬁgpﬁg&@f}% %g%géf\‘/t?%gﬁi ?%hﬂb no?%@%%ﬁpg@g tﬁldégl n a
nol d. Yet anatefested@bplesxte. of the invention is to provide a plug baffle device

which is less susceptl ble to danmage of its plug base. 15 Another object of
the invenfion is tdngh Qmmctafﬁleu@vemawséoemé%ap@a@eﬁl@evwemcihﬂémdethe

val uabl e nol di chi ner e device is installed.
Anot her obj ec‘?’lnlg}u ealﬁnﬁ@%'ﬁte%(gﬁﬂéﬂ?rgm&” V%%‘Jagésﬁ%sug baffl e device that is
assenbl ed wi t hout difiEanesifer @b erﬁpéptﬂé irvBtich iSRS prodidela prak bie Aevibaidithal f | e
device 20 wthout the use of solder. How these and other objects are

acconpl i shed deepér Altendhexhaag)esoeket for reoeipte a tbol foovémavali oS theiphig bafe and t he
dr awi ngs. SU Y OF THE | NVENTI ON 25 The invention involves a plug baffle
device for flation in a cool ant passage of a nold. The plug baffle
devi ce | Iudes a De@Aa de (or
"fin") that is mechani cz[ﬂ% y gg@ﬁ@g@?x@lo%@%f @tagﬂﬁé]%?lg 'dQVIéé {Sewﬁkﬁ"
"nmechani cal " greateystecqueansy e appiied for remywl ofithejplugcbafiie de\nwﬁ'em 1isynm11aﬁ6n t han
sol dering, weldi ng or anot her process using heat sufficient for netal
sof t eni ng purlpé The

Yet another object of the invention is to provide a plug baffle device which is
less susceptible to damage of its plug base.

15 Another object of the invention is to provide a plug baffle device reducing
downtime of the valuable molding machinery in which the plug baffle device is
installed.

Another object of the invention is to provide a plug baffle device that is
assembled without the use of solder and a method of making a plug baffle device

20  without the use of solder.

How these and other objects are accomplished will become apparent from the

following descriptions and the drawings.

SUMMARY OF THE INVENTION
25 The invention involves a plug baffle device for instailation in a coolant passage
of amold. The plug baffle device includes a base member and a coolant-encountering
fin-like blade (or “fin”) that is mechanically attached to a base member. The term
“mechanical” as used herein means a physical junction created by other than soldering,
welding, or another process using heat sufficient for metal softening purposes. The
30  base member, of course, includes the mold-connecting portion, which (as in prior

devices) is typically threaded.



30 base nenber, of course, includes the nold-connecting portion, which (as
in prior devices) is typically threaded. -3 WO 2004/113779

PCTI US2004/ 019391  Certain preferred nmechanical attach t ugh
mati ng coNRSYUIAY? Such mating connections include mﬁ%ﬁﬁ@@d@i nal e
i nterconnecting nenber and a female interconnecting nenber. In one highly

prefer red enbodi Mepbmaih ofBRbe mbliRloRUABKh R Iut RN nfatfigl BhRHiGhs. Wi L The

cool ant - encount eri ng de and the female interconnecCting nber 1s part of
t he base nenmbSuch matingscomnedtions afchidaimating throwghea fmaterhter¢omectmgmmenstier and aenber
to have a finsreceiving channel, such fin-receiving channel having a

cross-sect i onfe tefeAnaeEtedpembicct i ng menber has a base- engagi ng portion

wWith a cross-secti i: i %}]%@m&ﬁar : - i of the
fin-receiving chanfr}l{e]?ryg{)‘?gl?};ghﬁeer?ra e 10 1 nt’et&g{r%}letelcﬁ%ﬁr%r@g%grﬁ%ﬂl% 1é(;ne such
arrangenept, integrd adth 1he gaglangeneotteiiy tlidisshd the fimaldinté cdnrebiipedembdids t er m

"T-shaped" as used herein includes illustrated features in the draw ngs
whi ch can al searbef the base members It is mashpreferableforithe femalinfeseongeetingmember

nmol d- connectin ortd on of. t he base [ .i.S b ntially cyli.ndri al'and
has a thr eade‘iﬁ’%&? grdnérﬁ?'?lggé cﬁﬂnﬁﬁ B?%gﬂlt@rre‘??%gﬂg SE%L%VH&%C%EX%%JE as a
base- nenber fnpRtinteABnMEBAR nitAberhds b asEBRRFINR0DoTASK Yithl 0dros-RE%dERRicHr ench
(Al'l en wrench) and an oppoSite fin-engagi ng second end. In this invention,

it is highl yisgomplementhry to thelveosssseiomed i fit-receiviriguabanzal of shedersalen porti on
that extepds . fromthe secolgd ﬁnd. Suﬁh ext ensi OH Eorti on preferably forns
the prefePr edDFEFRANECUNEINEIPRG ) 1R OPS SHED FEARRIMEN FheRRse-RgASINGROBIONG LSS an

ext ensi on por §e'c§ﬁx|1 f%l”f'-gﬂﬁe&o !Th@té}ﬁleﬁ%hag&f’;’kﬁtus&h@é}gimnclﬁ‘élésqﬂ\ﬁﬁa{gﬁ fofyles €S Of

the prior art, e marntaining the sanme threa I mensi ons an

char act eri st i she dfawisgspwititlecarcalsd teedes¢dited axi‘Bbhaped 2. , | ongi t udi nal ) socket
depth be at least 80% and nost preferably at | east 90% of the axial
|l ength of the threA8&ytheprier artsthe meldcomeeting pastien pEthsdase mempgrds di scover ed

Lt U 2 5 A BR8P ROt b, o
(3) tinegst hemayiBér B ladavd-gRABeN st SIdGMAcH'RAN oeNBRYaghg sokckdt f&Y 4/Bexhead
wrench (Allen wrench) and an opposite fin-engaging second end. In this invention, it
is highly preferred for the base member to include an extension portion that extends
from the second end. Such exteﬁsion portion preferably forms the preferred female
interconnecting member.

20 The addition of such an extension portion allows for a deeper socket than is
allowed in devices of the prior art, while maintaining the same thread dimensions and
characteristics. It is preferred that the axial (i.e., longitudinal) socket depth be at least
80%, and most preferably at least 90%, of the axial length of the threaded outer
surface of the base member. It was discovered that such an extension portion can

25  allow, e.g., 33% more wrench engagement (depth) and that this increased depth allows
up to about three (3) times the available wrenching torque when comparing with plug
baffle devices of the prior art.

The extension portion of preferred embodiments of this invention preferably
narrows in its cross-dimension toward the blade, and this can provide lateral flow

30  space adjacent to the plug baffle device. In some situations, this embodiment will
facilitate coolant flow as the flow encounters the baffle and then, after passing first



baffl e devices of the prior art. The extension portion of preferred

enbodi nents of this invention preferably narrows in its cross-di nension
toward t obﬂof‘ﬁﬁmﬁnd this can provide lateral flow 30 giA26&eH185sNt toO
the plug baffle device. In sone situations, this enbodinent wll facilitate
coolant flow as the flow encounters the baffle and then, after passing first
-4 WO 2004/ 1138618 oRCand IH2 0 along 1B3Sther sidecsfyhobafflemotdsawag|fromy thetbaffletpen si de
of the baffle, noves away fromthe baffle upon exiting the chanber. Another
aspect of theCiHRBHIEBAMPER 0l ves the fenale fin-receiving portion of the
base menber defi ni L N=LEeceiyi 6 j . hment
of the S fin-1i ke BPReEatRr G ihb BeiEH ikt pesIE R Chn PRENAY SRliof bl @6
concave fi n-r pgRinvdnitier defisifg b Sofildave fifiirédeBthd acdfidinyechiged atthdttnent of the

base- nenber - engagi ng portion_of the fin. The term"snugly" nmeans that the
concave fin- rﬁ@étﬁ@bl%ée.pbr eqrtain efoweh preferradeempwdamentethgconesygdigrieeeiydg t i on in

a manner serving to,hold t base- nenber.- engagi n ortion: the r

el udes, but e figtinEndodeddo Sgusly BRRRS Hieirmentter Bresiiortiot of e gh,
certai n enbodirgein “shudly” Re&{sehdtaRe tdirhve fitrdcERRig it EGRSILY HHRDaRRY tion of
t he base nenber have an axially-facing entrance into the fin-receiving space
which it def member-sifgagmgoctioreintaraarmer seavingitd hold thebasesnemtrieogagingar ea, t he

fin-receiving space, has a second cross-sectional ea aced i pwardly from
the entrance RPftioR; the tepruingludes, butis nptlanitqd topressuredits e@f F@W&Pc%tﬂéa. The
base- ne r - engagi it ! i 11 al. s - tional
ar ea m.n?ﬁ is grea e?&%#a%rﬂ?%dgxfn]c llrltrg gttlé @g&gxgéﬁégaégt ?%fr‘?gr}aﬁé;gxggé,cﬂm?ﬁgfz

preventing axihelbasdé membadeiveah aghllj-Pringieatrhicethioltie Bagecdiin® faceMaithtine two
conponents are engaged. The term "entrance"” as _used herein refers to the
di stal (or eﬂ@ﬁﬂeﬁ-og&ﬂlﬁ' shchoentrange hasragfirstcorossssesidenal aveal the finreesiving spacpo

Dear .o & 54 e SRS DA B o 1
base- menber - engaghd ErsPoobd-Qttiohal bl FhB badtaeRbir G3agin pdHtici Tihe 8RS ONA

shape which is substantially constant along at |east a segnent of its width
and t he fliSn- r thirdi axiah grospaectiondl aréeewhials & greatérethan thedirstraoss-sexfiarial arebannel

configured and arranged .to he substanti al onpl enentary tp the base-
g &ereby pregventing a:?lal dslsengagement otJ tl\{e ﬁn I1«3tr}())m the base %Lemger when the two

components are engaged. The term “entrance” as used herein refers to the distal (or
end) location of the first cross-sectional area and has no bearing on the direction from
which engagement is achieved (whether axially or trans-axially).

20 In another preferred embodiment, the base-member-engaging portion of the fin
has a trans-axial cross-sectional shape which is substantially constant along at least a
segment of its width and the fin-receiving space of the base member is a trans-axial
channel configured and arranged to be substantially complementary to the base-
member-engaging portion. While the longitudinal cross-section of the base-member-

25  engaging-portion can be any shape, it is preferable that it be either T-shaped.

As in plug baffle devices of the prior art, the fin is preferably made of brass. It
is most preferred that the base member also be made of brass. In one preferred
embodiment, the fin-like blade (or “fin™) has a coolant-contacting portion which is
plate-like. In another, the fin-like blade has a coolant-contacting portion which is

30  helical.



menber - engagi ng portion. While the | ongitudinal cross-section of the
base- nenber 25 engagi ng-portion can be any shape, it is preferable that it

be either WoShapgskeAs in plug baffle devices of the pri@crafsheosfolfssefin is
pref erably nade of %rass. It is nost preferred that the base nmenber al so be

made of brass. In one preferred enbodinent, the fin-like blade (or "fin")
has a cool ant - cont aAhéther gspedtiofthisvnvertionds a pleghiog-for kmkingra plugbdffe devite

fin-1ike bl ade_has ool ant -cont acti ng portjon which is 3Q helical, -5 WO
2004/ 113779 PG mneBod mypbes: (&) roxsies 3 r(@&tblﬂe\,\{]}‘(%&hih%éﬁﬁt@ﬁd P8TUPNEt hod
for making a deviice. 1 4l hin
(or "bl ade") mﬁgﬂéﬁéeﬁeﬁﬁ?gﬂﬁgﬁgﬁa& ,@%ﬁ%}féﬁ%@i@%@‘% tJe%rgY‘}glncfgl;;lagi ng
conf i gur at i on;haslh)trans-axially egtendig femaleefirb engagtigchandel and (Cywargmhgake fih Fiyst-

extending femal e fin-engagi nﬁbqhannel; and (c) urging the fin first 5 end
portion trans-einertign franscaxially iptothe Be-seopiving @mﬁielnthmwmtheﬁms,mt@bt fin

is in tight nechanical enga ith the base portion. In this nmethod, it
is preferred tfﬂg&apﬁ %&%@%@ﬁ%ﬁﬁ%&?ﬂ‘gmﬁom on of the fin have a
trans-axial cross- spGhisQRhod *i‘telﬁﬁréféﬁéiﬂhhtstw H%Fﬁ%&&t&@g@ﬂ??&ﬁi@h ok Eh at

| east a segnent of the width thereof, as descri bed above: Is also

pref erred t hathavhe tfansrakial dross-sectiomat shapie whighos substantielly censtant alang atleasa b

fin-receiving channel ich is caonfigured apd ranged to he supstantially

conpl enent ary %esm@weofﬁﬁgw mféwfe?ﬁg%@?rﬁajdagwq- Jhis 2l pra&@ﬁithﬁéaﬁea{m@. It

i s highl r ef : - axi al = [ > aped.
gn’ y1¢ S{-Fe%évpxﬁfl{?rﬁ&?déﬂ’n@%rﬁ-a%al ﬂ-fﬁglgﬁ%gérhhﬁ:‘i}@kvh?éﬂ%%? U eéifa?]P P

Yet anot her aspect o e rnvention Is a ne ing a plug b e
device 15 i nCa{rtuihEEtgtd H%esdb@dahtmﬂngngﬂdﬂm'carfa)th@rb@sé-ﬁhieﬂmexaeﬂgag{iﬂaﬁrpaﬁhﬁﬁ a®f a
first netal, the base nenber defining a fin-receiving space ich has an

axi al | y- f aci ngleseritedrabevesfIt i highly prafersed thaicthe srans-axialexosstseetionah shape bk I+ ng
space having a se%ﬁnd cross-sectional area axially spaced fromthe
entrance, the %’8?: d cross-sectional area being greater than the first

cross-sectional areggt dnBihePagPectibMbe mvEntibn18Y infhc M%ﬁidﬂgfﬂ(}ﬁﬁ% gtz divice
portion at 20 a proximal end thereof and a renote distal end, The

base- nenbé$ - engelgding thedbtlowing stepisn ¢a)grovdding adrask member ofcf first metah thet base f i r st
metal and havi nqgmgertc{é%hrﬁgg% .n?ll'ec&srligg sz)ascg%&hiic%nhas an axially-facing entrance of first
cross-sectional area, the fin-receiving space having a second cross-sectional area
axially spaced from the entrance, the second cross-sectional area being greater than the
first cross-sectional area, (b) providing a fin having a base-member-engaging portion at
20  aproximal end thereof and a remote distal end, the base-member-engaging portion
being of a second metal softer than the first metal and having a third axial cross-section
dimensioned to pass through the entrance; and (c) inserting the base-member-engaging
portion of the fin through the entrance and into the space, the fin-receiving space and
base-member-engaging portion being configured and arranged to prevent axial
25  disengagement of the fin from the base member.

The term “softer” as used herein with respect to metal means more malleable or
subject to deformation. The phrase “dimensioned to pass through the entrance” as
used herein means includes the following: dimensioned smaller than the entrance to
allow for easy passage or dimensioned slightly larger than the entrance to allow for

30  forcing the softer-metal component into pressure fit with the entrance. “Space” means

any portion of the cavity interior of the entrance.



di rensi oned to pass through the entrance; and (c) inserting the
base- nenber-engaging portion of the fin through the entrance and into the

space, thﬁofioﬁ'af/ﬁ@%i ving space and base-nenber - engagi nGpd9§ddofih16%ih N9
configured and arranged to prevent axial 25 disengagenent of the fin from

t he base nmenber. The term "softer” as used herein with respect to netal
means nore nal | eablresuwh methd, dtcis preferde thatrthe finneceling phace deve ati impersucfaeed t o

(i mansi oned s RBRISGE HhS A P ARCIPCLFIods PRI IONo SYTpRR Sige 9
di mensi oned st . odsy e it
| TEnsi one Sids&tﬁh%}’hé @Js&%erﬁﬂéﬁ@n%i{é@gﬁbﬁrﬁ%%ﬁht& ﬁg%{ﬂﬂe Pxitndl drfdl ot he

softer-netal conponént | nto press entrance. "Space" neans

any portion ofs ih bentaetwuitly theritedt isgrfacef artd(®) epplying peening pressife 20414/tdtBe’ 79
PCT/ US2004/ 019391 In such nmethod, it is preferred that the fin-receiving
space havé andistghend efifhe findo capss dhg pre erchtor dafeman. o hais eplanges thed i ncl ude

the foll ow ng ?ﬁ!i } | X i Mt base- nenber - engagi ng
portion of them% i dlﬁﬁ%aggﬂqgﬁ%%}gﬁn%ﬁtgﬁ%t%‘%@?’ﬁ}éllggrl'n is in contact with the
i nner surface; and (b) applying peening pressure axially to the 5 distal end
of the fin to cause the proximal end to deform This enhances the

mechani cal enBRIEFBHES ON OR THE PRAWINGSe nenmber. BRI EF DESCRI PTI ON OF

THE DRAW NGS FI GU 1B, are front and sjde.el evatians, respectively,

of a typical 10 pFUACRERTiA 2 e fiittend Sie elsvetins, Trpesingy St b ca

per spectijge vhﬁgé?%ﬁadggjcg%fg?@&aﬂew ce which is a preferred enbodi nent of
. an

this inventio are front and side el evations, respectively,

of the plug base PIGURER B3fa penspeptiveidvadf i plugdatitecdevice iiINs adrefefred! GURE 5
is an enlarged fragnentary view of FIGURE 4, as indicated by line 5-5in

FI GURE 4, shofihefimeat Qﬁihﬁrﬂ’é{eﬂU@LG”JR_E 6 is an enlarged fragmentary view of
ST 4 e CHIGORES {06 nb S e IS bigbe
portion of the plug baffle device of FIGURE 2.
15 - FIGURE 5 is an enlarged fragmentary view of FIGURE 4, as indicated by line
5-5 in FIGURE 4, showing the channel. o
FIGURE 6 is an enlarged fragmentary view of FIGURE 4, as indicated by line
6-6 in FIGURE 4, showing the indicator groove.
| FIGURE 7 is a top view of FIGURE 3, showing the channel.
20 FIGURE 8 is a bottom view of FIGURE 3, showing the Allen wrench socket.
FIGURES 9 and 10 are front and side elevations, respectively, of the fin-like
blade (or “fin”) of the plug baffle device of FIGURE 2, showing the grooves and I-
shaped cross-sectional configuration.
FIGURE 11 is a bottom view of the blade of the plug baffle device of FIGURE

25 2.
FIGURE 12 is a side elevation of another plug baffle device of the this
invention, this one with a helical blade engaged with the plug base.
| FIGURES 13A and 13B are front and side elevations, respectively, of the plug
baffle device of FIGURE 2.
30 FIGURE 14 is a pre-assembled perspective view of the plug baffle device of
FIGURE 2, with its fin-like blade about to be joined to its plug base.



20 FIGURE 8 is a bottomview of FIGURE 3, showing the Allen wench socket.
FIGURES 9 and 10 are front and side el evations, respectively, of the

fin-like %%?{1&9% "fin") of the plug baffle device of Fﬁ'ﬁ&%&@fﬂom ng
I's a

the grooves and |- shaped cross-sectional configuration.
bottom view of the blade of the plug baffle device of FIGURE 25 2. FlIGURE

12 is a side el evalFIGURHE 1513tk seplioid] iawfdfa sttaight-bladéd blﬂgbﬁﬂjesdevicébﬁnti on,
this one with a helical blade engaged with the plug base. FI GURES 13A and

13B are front thnimventins, gstalled inghepoling shasaher pEpmoldf the plug baffle device
of FIGURE 2. 30 FI IS a.pre-assenbl e er.s tdve, vi.ew of the.plu
a1 o aovice of  EREDRE 10 B aNdF ooy o elichBlided Fros Bideviddel 19
its plug basehis hviRic0BAtalld@H7AcRERS LiSRRRA/ 019391 FIGURE 15 is a side

sectional view of a straight-bladed plug baffle device of this invention,
installed3in a cooling chanber of a nold. FIGURE 16 is a side sectional view

of a helical- I | S, ) ti installed in a
cool i ng cha%ﬁﬁ%ﬁ%@%ﬁ@%@m MENTS A pl ug
baffl e device 10 of 1 . i j GRE @@@% hese
prior plug baffle eéllhgggﬁtfgfeggéﬁggggﬁ{bﬁwma{:gsl %16) equi%pl)rrent éé?ﬁ%lﬁ'

strat egi cal | y Thpdegmrizg phapobafigdeieiio nse dséd immalding equiphém haviag etrategicdliyng
system better_ seen in 10 FI GQURES 15 and 16. These cooling chanbers 11 are
cylindrical wplagedceqlisgshambers dhin a cigrulgtingayatergooliag gy ehtepsReBin i nl et, a

biug bar (1% (ETCORRSCISEARL TRt PR chimtdte B e ol BiRag Wit Gsscdfidtl
devi ce 10 naylQdRimepsfod2Rhd hives whteEfllet, @ORAteNdutRAt Aid pIEL bamRlihstllaEbRpSRr
through the water inlet and | eaves the cooling chanber through the water

outlet, after thrsughawhichghdprigs plug baifl¢ deviatell may hoins@yedwnd info whidmptier onl y,
Such arrangerent s MEVLRe . fiounth ] RupLAS! LSl B8R SRS SIS e
through the water inlet and leaves the cooling chamber through the water outlet, after
15  passing by plug baffle device 10. By way of example only, such arrangements may be
found in pléstic injection mold machinery, die-casting dies or molds and permanent
molds usually at core areas in these molds

Prior plug baffle devicel0 has a fin-like blade 12 for interaction in a cooling
chamber 11 in the circulating-water cooling system. Blade 12 of prior plug baffle

20  device 10 is soldered (by silver solder 28) to the flat end surface (or “deck™) 22 of a
plug base 16 which is engage in the installation port of the mold. Blade 12 has a front
surface 14 dimensioned to have a transverse dimension, t,, essentially equal to d,. In
Therefore, when plug baffle device 10 is installed in cooling chamber 11, circulating
water 13 cannot pass around the sides of blade12, but must move along it until it

25 passes the end of blade 12 and flows back along the other side of blade 12.

Plug base 16 has an exterior surface 18 which is tapered from a base bottom 20
to deck 22, typically at a rate of 7/8 or 3/4 inch per foot. Such taper facilitates
insertion and sealing into an installation port of the cooling system. Along tapered
exterior surface 18, plug base 16 has threads 24, typically standard NPT (National Pipe

30  Taper) threads. Threads 24 extend along entire exterior surface 18 a thread distance
hyreas. In this way, plug base 16 of prior plug baffle device 10 can be easily inserted
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nol ds usually at core areas in these nolds Prior plug baffle devicelO has a
fin-l1ike blade 12 for interaction in a cooling chanber 11 in the

ci rcul at ipg- ooling system Blade 12 of prior plugchalshdeao193oh devi ce
10 is sol‘ggrzzﬁhﬁg&silver solder 28) to the flat end surface (or "deck") 22

of a plug base 16 which is engage in the installation port of the nold.
Bl ade 12 has iatd aminstallaionfpacte Qecedooselysinsented, plog based 6ds thearssresred entdithensi on,

tb, essentially equal di. In Therefare, when plug.baffle deyice 10 is
nstalTed i n @buee fgeadsdnge; bymeans of a Alled Weehchansgred e a sngieet 20.L5PHE ound
t he sides of : . it Il arbdis S end of
bl ade 12 and s%\?\g ﬁéglc@ﬁl%?%gﬁg%tlﬂgglgpﬁégg%ddé t%é?édgjl Cééc’fgm%% ngT E&B’ggﬁm 6 has
an exterior sghghgengent® othaidd, iplugttapel & firthen sardvaddtiplaehai)i®0 theé o deck 22,

typically at a rate of 7/8 or 3/4 inch per foot. Such taper facilitates
i nsert i onS andnstaliationgortrngil blade A3 isprppariygieptadiin the qaeking shambes by yreaahef Al ong

tapered exterdor surface 18 y 1 e i I
standard NPT 3(hﬁglﬂe‘itr%' Pogiséér %ttgg'l'l‘%"%g ?’fﬁ@ﬂgsgagg _Sfuﬁtﬁéreagggre %‘ie s_ee% §ir?§%§ Pé ] 5
entire ext eri@ﬁewgm)]igoﬁeﬁﬁgfﬁagit@uﬁéaagge__ h,b*.. In this way, plug base
16 of prior plug baffl e 'device 10 can be easi I{ inserted -8 WD 2004/113779

PCT/ US2004/ 019391 Bothttdadsrl 2j andtplug base &6 apedypic rassderttynomearesitg, ang| ug
base 16 is then screwed intq.th t aper.ed t hreaded .port neans, of an. Al l en
or encin i noer { AP ASYs ltied ¢ et e jgectatuBo i gng e coo e SRRttt g

tightl a e t{}%[:ﬁ o or.eat i i i

ob'?ai ngdfwgl 8%51 aatlgg, I's furt 1€r&%é‘%e%e$§h?f@g}’ﬁfgﬁg%§%%) t%e 5{’9%&5111135
instal | ati on ¢ngagemenit withithesteelsBrutturgfooping|tile msialtaticachdrhint the nwid)lthergbyc hanber
by neans of alignnent grooves (or _other such markings). To further assure
the seal, pi parthgpguaggnte tight seal betyvasy plug hese &6 %%eil@ﬂaﬂaaov RPEads 24.
Both bl ade 12 I r Lcal | . Ry -COrrosive
and | thor mo- SHRARLRAEI Bratc efpdntRb BeirbpCiee BRI Skl ISR g

system heat s régulisiin frQuenp Bfeakag¥or strippingeof tRX PHBS weshchlsodliet th ftfemptd &t causes
pl ug base 16 to tighten its sealing engagenent with the steel structure

form ng ihe immosilldfiplugbasel 6 fiom ithisstallgtion porter eby  furt her guaranteeing a
ti ght seal between,plug bas nd the installation, port. al luded to
bbove, i pract coRrelRbd AR e Gices of iRy tigR which BoersarieThe #ve

operation problems of the prior art discussed above, will now be described in detail:

FIGURE 2 shows a plug baffle device 30 which is a preferred embodiment of
the invention. Plug baffle device 30 has a fin-like blade 32. Blade 32 is preferably of
20  brass. As better seen in FIGURES 9, 10, 11, 13A, and 13B, blade 32 is a plate having
a front face 34, back face 36, and side faces 38. Front and back faces 34, 36 are
symmetric, although variations are possible. Each face 34, 36, has a transverse blade
dimension, t,, and a blade height, h,. Transverse blade dimension t, is nearly equal to
d, Blade height h, is measured from blade top end 40 to blade bottom end 42. Blade
25  height h, is dimensioned to allow for water flow over blade top end 40 when plug
baffle device 30 is installed in cooling chamber 11. Side faces 38 have a blade width
W
As seen in FIGURES 9 and 10, blade 32 has grooves 44 milled transversely
along its entire front and back faces 34, 36. Bottom edges 46 of groove 44 are each
30  located a blade-end distance h,, from blade bottom end 42. Grooves 44 have a groove
width w, and a groove height h,. Blade 32 has a blade-groove width w;, between the
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results in frequent breakage or stripping of the Allen wench socket in
attenpts at 15 renoval of plug base 16 fromits installation port. Preferred
pl ug baf f{@ AeM{1§8m of this invention, which overcone thg568868d1930R" Obl ens
of the prior art discussed above, will now be described in detail: FIGJRE 2
shows a plug baffle device 30 which is a preferred enbodi nent of the

i nvention. Pl tigo padovbewtieliizequaDtothe bladé wmidth rédacéd byltwide theBiradee-@#ith s
preferably of . 20 brass. As bhetter seen in FIGURES 9, 10, 11, 13A, and 13B,
bl ade 32 is ad@e&ﬁ@nﬁ\é{wﬁ&az’fﬁ)@nt face 34, back face 36, and side faces 38.

Front and back fac i hat l

possi bl e. Each facgﬁaﬁég %(é’,@tﬁﬁ?ﬁ?ﬁ&@é’%&%ﬁ#ﬁ%%@e{r@%@ﬁltog,éqgnd a
bl ade hei ght, ekteriorTsuafacy 48 & ehrehddistatléa S ito facillate $nseftivnl sndeealimlg iho  d, .
Bl ade hei ght hb is measured from bl ade top end 40 to bl ade bottom end 42.

Bl ade 25 Rei ginstallationspart inethe sumemannsr a5 desaribest abge avithfrespecbioepriosiplugebasep end
40 wh | | e deyice. 30 is.installed i | d hapb 1. .Si.d
faces 38" have 18 BlusbasEifork'sS eveSistin<htion PefiRts & SRR borfh 8045° s

grooves 44 m jahgel) dynitpetHE 8d HansFeR8Y sihme®TR! hddEndrfwY in¥3ErSAHméRTRS 34,
36. Bottom edges 46 of groove 44 are each 30 |ocated a bl ade-end distance

hbe from bl adeverd blade 82gas4iest showmiir FIGURES\2 4and 5o Asnatediabovegthisneina gr oove

hei ght hg. Bl ade 32 has a hl ade-groove wi dth wbg hetween the -9 WO

2004/ 113779 p%?ﬁlem&eyiffmggwqammﬁfps? KGO P dShaRGh BERAIET lovk GPaBEAE v it
reduced Ry twype,4ige groove-wi dth dinmension (wb8 = wb - 2w). Turning now to
FI GURE 3, plug base 47 is tapered and threaded al ong an exterior surface 48

a thread distance Bsheentio FIGURH 4, aineengaigenient chanael $249e erangversely rhachiied altbat i on
port in the sane manner, as descri bed above with respect to prior plug base

16. Pl ug baseexgnsion pastige 80+ Engagemeatchannel §3ihana sontinugns bmgitegind ¢5esen

portion 50 is_ l.aterally, symmetrjc and transversely.s ri,c, and narrows
o e oross: HeHEnaoBR it tEvRRe i Ser@itn conenBIY i e T e e, o1
5. As noted aBéen s4lirdlagan2 (§e%ﬁiiﬂj:1@{gREtm§ fl ow of cool ant, dependi ng upon
the | ocation of coolant flow openings in 0 the nold.

15 As better seen in FIGURE 5, channel 52 is formed from floor 56, lower

sidewalls 58, shoulders 60, and upper sidewalls 62, all of which run continuously

transversely through extension portion 50. Floor 56 has a lateral floor width w; equal
to blade width w;. Rising from lateral opposite sides of floor 56 are parallel lower
sidewalls 58. Lower sidewalls 58 have a longitudinal lower-sidewall height h,,, which
20  isequal to blade end height h,,. Extending inwardly from lower sidewalls 58 into
groove 44, above and parallel to floor 56, are shoulders 60. Shoulders 60 extend in
from lower sidewalls 58 a shoulder-distance w, which is equal to groove-width
dimension w,. Extending upwardly from each shoulder 60 are parallel upper sidewalls
62. Upper sidewalls 62 extend up an upper-sidewall distance h,,,, which is less than or
25  equal to groove height h,. Upper sidewalls 62 are spaced from each other by an upper-
sidewall-spacing distance w,,, which is less than floor width w; and substantially equal
to blade-groove width w,.
It has been found most practical to machine channel 52 from extension portion
50 out of a solid forged blank.
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As seen in FIGURE 4, an engagenent channel 52 is transversely machined into
extensi on portion 50. Engagenent channel 52 has a continuous | ongitudi nal

Cross- S8ghhfl/3HBH9 its transverse di nension conpl enentpaiyysivspidsoe to the
base-engaging portion 54 of blade 32 (seen in FIGURE 10). 15 As better seen

in FIGQJRE 5, channel 52 is forned fromfloor 56, |ower sidewalls 58,
shoul ders 60, and Wilethespraferadlembédiment fesofibadHiasiin intier] ackimgi Irstimatirg it will

I h h ' j 50. h I | . Tl
SRR e THCIE TN O AT MR
fl 56 ' : '

oo 55 an PALE bed st Sipiaidro e gor el Sl o

| ongi t udi nal [ ower -"si heli C I's equa e end hei ght
hb, . Extendi ng i nWBIGIURES rdcand| 8oskierw Alleheweehtls sdolei 26 formgd daw plugdbasabotv@n and
parallel to floor 56, are shoul ders 60. Shoul ders 60 extend in_ from | ower
si dewal | s558 @7.sABen weanch seeksh2@has 2 haxegenal erosysestion 3vith lonsitydinal gocket

Si dovel |5 6240 ber eaitiietale 16 NGRS HBuR fFlioR S0 SoReRRRl kel 7
whi ch is | essqddimn Ghayfe Beréaded oVeBihe PUL HaSEBTipridg plugafile ddvitRWRr! a5ang2 ar e

spaced from each ot'her by an upper- sidewall-spacing distance w., which is
| ess than fl ogivemihdead loigthhgl..s Ublat dsy foraany given tlatead teogthl lada, lgngibndinahi dt h wbg.

It has been found t. pragtical. to chi ne, channgl ,.52 fr.om.ext ensi.o
bor 1 on 50 otRORGdeRTLlobiviil Pe SGUACHIL oot T P BaiRal SaeR dEpth Ty of Plig

PCT/ US20Q4/ 01 ' gpfpwt?@ 18§scri bed has in

interl ocgléng ?@%%‘Igg}(ﬁ?hﬁ?p\%fﬁgﬁ%ﬁ Iy obser I?Z'd that any configuration
that | ocks a | ar geBy p@ytofexample fora stahddrt /8 ineinplugdfithe pridrcirt, tissstaridard
configuration of extension portion 50 will be suitable. FIGJURES 4 and 8

show Al | en wr&5ead lengtlk Bar.08 Os496riach andithe longibudingl sokst depthi..ayabort 02/6wr ench

socket 26 has. g he l@SS-S LANWM I i | .. SO depth
L.. Because pInglglg "ba_gggg%éq% c??gggasﬁg%tg'n EIII'O#IIA’%%PII III)II% Wé ?%I’l%eﬁtogﬁg I1a| socket
depth I.,, mapvaRionMaviag agimikiehrehdRnfthyDe PRS £5=00.406 irehed), the Idngithdigaldevi ces
for a any given thread Ilength hd.ad. That is, for any given thread |ength
h. M | on§it usticketl deptholclcean dasdy he up tev0:i7|mchise--diegsofned b bfjthgeaddength.t Byn
| ongi tudi nal gvgy(l: IéIa %urt‘lngrp észIurIp?e’, ?IoroaI stErIdJalgd 1/2 inch plug of the prior art, the standard

thread length hy,.,, is 0.531 inches and the longitudinal socket depth 1, is about 0.329

inches -- or about 62% of thread length. For preferred plug baffle devices of this

invention having a similar thread length (i.e., hy,., = 0.531 inches), the longitudinal

20  socket depth L, can even be as much as 0.531 inches -- i.e., 100% of thread length.

Although lesser socket depths than those just described will still be increased
over socket depths of the prior art and will substantially increase the amount of torque
that can be accepted, it is preferred that the axial (i.e., longitudinal) socket depth be at
least 80% of the axial length of the threaded outer surface, and most preferably at least

25 90%.

With such deeper Allen wrench slot, greater torque may be applied to socket
26 without failure of the material. It has been found that sockets of the prior art which
are, e.g., 1/4 - 18 NPT pipe size will fail upon the application of 45 lbs. torque, while
the sockets of the invention of the same pipe size can withstand over 150 Ibs. torque.

30  This is an important additional advantage of this invention.
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10 baffle device 10 of the prior art (best seen in FIGURE 1B). By way of
exanple, for a standard 3/8 inch plug of the prior art, the standard thread

| engt h h§@ag 2403/1837496 1 nch and the |ongitudinal socket dgpg 31435 about
0. 266 im --/or about 66% of thread | ength. For pref erree)glsg(ﬂu)gl gglffle

devices of this invention having a simlar thread length (i.e., hd"aad =
0. 406 inches), theAlsoseprtin@FIGRIRESA amt& efe indipdtor dotchesr68eaxséridinglintotfasé 0 0. 37

inches -- i.e., sone 91%of thread length. By way of further exanple, for a
standard 1/2 §cI0 fiplig base ke Insticador ngte ,esﬁﬁ@resmaaﬂﬁe&wh transeasely-Bging hd. ad

is 0.531 inchgé .ﬁp\ t ]!-99 it udi 1| ] 1?‘?? . i nches
-- or about 62% 0 g%h?‘rgg ) %ﬁ%‘%ﬁﬂ%?@l’r&g%rraimpﬁlol%h%% é}(ljg\(/:%g‘z% of this
i nventi on havisbértanedi by dndfistilltr e@Auglerirbndeito dicabék ndlclies 88531 i nches), the

| ongi tudi nal 20 socket depth L. can even be as nmuch as 0.531 inches -- i.e.,

100% of thread | enlgmust bexphseoiedtihatdhesenolisgovater enepurteringortion oesd fjot be
described wll still,be inc over . sacket. depths of. th rior .art and
Wit subst anchIBEHe AT een SPRATRE 1o e srle GRtise 504 Rk Rade ol Wbt o, T
is preferred ﬁe'ﬂ?a{l the axial (i.e., longitudinal) socket depth be at |east
80% of the axial length of the threaded outer surface, and nost preferably
at least 25 90% AY sden$nmBIGURERBAABBnandr lelnatsembling blgded eithiphugbige #y be
applied to socket 26 without failure of the material. It has been found

that sockets ippcaomplighaddty iatredugtioa of leadiag edgey’2 intg ghanneleniyancesi3y cAsthgdit vj | |

vent T oRCof © RERATIE PR Blerdhe pRou Byt Bbif oo bR 96 FaRe et 26 11,
is an inport at@tur%éjﬁlh&é I ahnsveiel iehtinel 52 snd RiepIRELAR engakbm¥éfd @Qﬂgfugl?»?w
PCT/ US2004/ 01939 Al so seen in"FIGURES 4 and 8 are indicator notches 68
ext endi ng i ntasddde end 70 of plug base 47. Indicator notches 68 are

e S AR AL ool R kb T
ool i ng- vat or 00 SRS B FaR T8 3R coR e 4T Romity ARG YA "7 H Gure
12, pl ugibaf fiherebetwieeind® whivhanelding atheerdP s, injetted.h Cirsulatisg within. cooling

chamber 11 is coolant 82, typically water. Plug baffle device 30 directs coolant flow

within cooling chamber 11 to cool core half 80. FIGURE 16 shows a plug baffle

device 30a which has a helical blade to directing coolant flow within cooling chamber

11 in the mold.

20 While the principles of the invention have been shown and described in

=

connection with but a few embodiments, it is to be understood clearly that such

embodiments are by way of example and are not limiting,
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As seen in FI GURES 13A, 13B, and 14, assenbling blade 32 with plug base 47
is acconplished by introduction of |eading edge 72 into channel entrance 73.
As the fit 10 is preferably a |lowtolerance pressure fit, pressure nust be
applied todrganmd ng edge 74 to urge bl ade 32 transversely into channel 52
and interl ocking engagenent with plug base 47. FIGURE 15 shows plug baffle
device 30 installed in cooling chanber 11 of a nold. The nold has a cavity
hal f 78 and. A plog baffialdevid® forfinstailatipnan awbdlantpdstage 1F atrheld ethe plupebaffleit o whi ch
nol ding material is.injected. Crculating within cooling chanber 11 is

cool ant 82 deyigpremprisingaceplantencguptsring &N 3ad A sepaseie Prsc@ERbeds tAfFRNES ow

w t hin coold : I - pl.ug

baf fl e de\ﬂtgghgﬁg‘g%ﬁ{"é‘ﬁ&lﬁ{égg %&F’?‘g‘gﬁq}‘%@a‘“f‘ie ’8@8 “gﬁlngg?{:‘?%r%g%%? f1 ow

Wi t hi n coolaceunpsiished by malelandifeidade ifedrconn2élinghh brbérsand thertesphembef t he

i nvention have been shown and descrjibed in c¢onnection wth but a few

enbodi ment $1aving ajmoldropreqiingPosiGuaflapted o1 spabmgelosyre ithathp snldrent s are by
way of exanple and are not limting. -12 CLAIMS 1. A plug baffle device for
installation in a coolant passage of a nold, the plug baffle device

conpri si ng 22 Tae plugriaf@hdeucd ef dldigh [ whereiitthe baspaeaber asestraddiedond 2nds

tol erance- fit tié;ht mechani cal mati ng engagenent therewith, the mating
engagenent %éilliiféu Cdcconpl i shed by mal e and femal e i nterconnecti ng nenbers

4 the b . " an . o '
ol osure w th*Ratasrattt B EARRRGk SRRt ARRLRE bier T8, P
menber has sutfasd, aﬁdldeﬁlm(af’tdoleﬁ@a%ingrsdckelﬂﬁj)&ﬂ@at the fiEst end ofihe Gusergedbert | on

that is substantially cylindrica has a threaded outer surface, and
defines a t@él - engagi ng socket opening at the first end of the base nember;

and an_ ext englag RALL LORih IRl A0 AR! HOMANEMILASEBURGHL RRARL LI on L0

formthe secon ase ne nsion portion havi ng one of
the mal e andcédmiaidef thebae asnitee] the @xteRsiBepStion having one of the male and female

interconnecting members.

3. The plug baffle device of claim 2 wherein the tool-engaging socket has an axial depth
which is at least 80% of the axial length of the threaded outer surface.

4. The plug baffle device of claim 3 wherein the male interconnecting member is
integral with the coolant-encountering fin and the female interconnecting member is

integral with the base member.

5. The plug baffle device of claim 4 wherein:

the female interconnecting member defines a fin-receiving channel having a channel

cross-section; and
the male interconnecting member has a base-engaging portion with a base-engaging-

portion cross-section complementary to the channel cross-section.

6. The plug baffle device of claim 5 wherein the base-engaging-portion cross-section is
T-shaped.
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3. The plug baffle device of claim2 wherein the tool-engagi ng socket has an
axial depth which is at |east 80% of the axial length of the threaded outer
surface. 4. The plug baffle device of cI aim3 wherein the nale

interconne a ool ant - en terin and
the 't el o+ APEelEHERS Pedcs ehARRTS whech b TaRerfibe RRSGHEY Tt teP* "The
plug baffl em@ms% 14kt sdoaiomnut MhAN&igh of e threaRldoutdisarfe@nnect i ng menber
defines a fin-receiving channel having a channel cross-section; and the

mal e i nterconnecting nenber has a base-engagi ng portion with a
base- engagi rti [ 0SS ctl enentary to.the channel
cross-secti ?Fheé’? gﬁ?gﬁﬁﬁﬁﬁc%af‘ﬁ é”(heﬁeé h?eeé FRSIORPORH R RATTO WS IR Cross-

base- engagi figRAbH tRihr HRSHn &E&Ebffb providd 1436aPR6w spackhdjacerdttBereloug baffle
devi ce of claim 3 wherein the tool -engagi ng socket has an axial depth,

which is at |east 90% of the axial |length of the threaded outer surface. 8.

The pl baf f t t i t [
crose- g1 mehsh S P EhaINa pvEe P et farByn it rETieqeel Areral oK Srgas.
adj acent thg/€hOuds: The plug baffle device of claiml| wherein the base

menber has first and second ends and includes: a nol d-connecting portion
that is substantddtonnectig poition shat ihabstantidllyeydiedricals kas a thrgadebayterand

defines a too a socket opening.at the first_.e f base .nenber;
and an_ ext oNETSH BoFIdTERS 6ot coRtEnaSoRELAHEE Ao e R SREEE o
formthe sggopnd end of the base nenber, the cool ant-encountering fin being

attached thereto. 10. A plug baffle device for installation in a cool ant
passage of a amhﬁensﬁd)repcpﬂiug thed £ kiends ﬁiauith@motdﬂmﬂnsi:titgt paation to form the

he. base nemSBRs 10 BEG TIPS FeRibeE LA ECRTETIPE L POINE ALpepRg greio. ©

substantially cyli ndr| cal nol d-connecti on port| on which has a threaded
outer surface and defines a tool -engagi ng socket opening at the
10. A plug baffle device for installation in a coolant passage of a mold, the plug baffle

device comprising:

a coolant-encountering fin; and

a base member mechanically attached thereto, the base member having first and
second ends and including (A) a substantially cylindrical mold-connection portion
which has a threaded outer surface and defines a tool-engaging socket opening at the
first end of the base member, the tool-engaging socket having an axial depth which is at
least 80% of the axial length of the threaded outer surface, and (B) an extension portion
that extends from the mold-connection portion to form the second end of the base

member, the coolant-encountering fin being attached thereto.

11. The plug baffle device of claim 10 wherein the tool-engaging socket has an axial
depth which is at least 90% of the axial length of the threaded outer surface.

12. The plug baffle device of claim 10 wherein the extension portion narrows in cross-

dimension toward the fin, thereby to provide lateral flow space adjacent thereto.

13. A plug baffle device comprising:
a coolant-encountering fin having a base-member-engaging portion; and
a separate base member defining an axis and defining a female fin-receiving portion

which is in tolerance-fit tight mechanical mating engagement with the fin.
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first end of the base nenber, the tool-engagi ng socket having an axial depth
which is at least 80%of the axial length of the threaded outer surface,
and (B) an extension portion that extends fromthe nol d-connection portion
to formthe second end of the base nenber, the cool ant-encountering fin

bei ng attached thereto. 11. The plug baffle device of claim10 wherein the

t ool - engagilAgTsopke bafflesdeaiceafickim 1depteneinhi ch is at | east 90% of the axi al

| ength of the threaded out.er surface.. 12. The plug baffle.device of claim 10
wherel nt he ot SHEHBATGEFET U8 B ROARETHIE % ecP i Ser BB TcHR o8 2RI |
thereby to spravidRnt@behiah cids@ ¥ tiBaAGr&0HRGRecERBIRDAce Hadinda BlcUd baf fl e

devi ce conprising: a coolant-encountering fin having a base-mnenber-engagi ng
portion; artbss-sedjpanldrea beisky spacbd fronbethe antrapce thax¢®ndrrbssieédtivnalprea f emal e
fin-receiving portio whifch is in tolerance-fit tight nmechani cal mating
engagenent hﬂ%[grgrqqggtﬁgxh'ghe_ it Cfﬂss'SFﬁtéon&F%FﬁaQt?é‘ﬁf | e device of claim 13 wherein:
the femal e fifh v b | by L : Bv : l.ch has an
I L g et
space havi npgeaterdkarothe firstrovsss-ssetidriabarad, therelay preverting axjrd desdngagementhef the
entrance, the_ second cross-sectional area being greater than the first
cross- sect ifBhEPMAhebase membete phase- nenber - engagi ng portion of the fin has a
third axial cross-sectional area greater than the first cross-sectional
area, thereby preventing axial disengagenent of the fin fromthe base
menber . 15.15Ttke plugdalidd ddvecedefidlaim Bf whdreinm 14 wherei n: the

base- menber - engagi ng portion has a trans-axial cyoss-sectional shape. which
is substanti ?83386%‘?{1 tCerSIRE Paﬂlopglé%ﬁtr&n%'é’g‘ﬁﬂ(e‘ﬁ?ssoﬁfecﬁ?}@? %PFHVWPFF%Feof,
and the fin; EYi i ~axi nf.l gured and arranged
to be subrsktugﬁ%?[gmry&gg%np e%lg%tg?gf{?g%t@{?Jgg%n@%bﬁ?r?%éggi ng portion. 16.

The plug baf f Ithe finweceéviag spdcaiisra fransaigalehandeh eorfigunet and atangedrsbesect i onal

shape is T- shaped. 17. The plug baffle device of claim 13 wherein the fin
has a cool &% steramﬁjla&pm?éerﬁ@}tﬁydﬂth CHeMPepFagaging pastion.

16. The plug baffle device of claim 15 wherein the trans-axial cross-sectional shape is T-

shaped.

17. The plug baffle device of claim 13 wherein the fin has a coolant-contacting portion

which is plate-like.

18. The plug baffle device of claim 13 wherein’the fin has a coolant-contacting portion

which is helical.

19. The plug baffle device of claim 13 wherein the base member has first and second
ends and includes:
a mold-connecting portion that is substantially cylindrical, has a threaded outer

surface, and defines a tool-engaging socket opening at the first end of the base member:

b

and
an extension portion that extends from the mold-connection portion to form the

second end of the base member, the coolant-encountering fin being attached thereto.
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18. The plug baffle device of claim13 wherein the fin has a

cool ant-contacting portion which is helical. 19. The plug baffle device of
claim 13 wherein the base nenmber has first and second ends and includes: a
nol d- connecting portion that is substantially cylindrical, has a threaded
outer surface, and defines a tool -engagi ng socket opening at the first end
of the base nenber; and an extension portion that extends fromthe

nol d- connection portion to formthe second end of the base nmenber, the
cool ant - encgw;;ﬂﬁg@gﬁféd}vmlc@glpa{rsﬁ%ched thereto. -15 20. A plug baffle
device conprising” a cool ant-encountering fin having a base-nenber-engagi ng
portion; and acbabet-mmnermgﬁménwmglallapsameadm@ngmmgap@ﬁanmdef| ning an

axi s, the base .menber av f second s. and inc

aubstant al Ty SH RambebR el SRl R aR AfTnRRD A e Pt bt
outer surfaggj stigdd &%&@eﬁ&%d%tﬂl@cﬁh@@&) §9.95§%t19]ﬂ’ﬁ@ﬁﬁﬁlrﬁﬁl hoR-first end
of the base nenber, the tool-engagi ng socket having an axial depth which is

at | east 808onmkctidnepcatioravhichrigs h tipkadedeoutdrseda@hndideSines atdokengagmgl (B) an
ext ensi on por ion that nds fr t he nol.d-c tion.port p formthe
second end #H° ?tif@eB’élgé‘ ﬁ’f?rfﬁ %ﬂ %Engm@ﬁﬁﬁﬁpqoﬁﬁnga& Ckﬁr}ﬁé'}"’tgla&n with
whi ch the %]er% Wﬁhh%ﬁe}gdsﬂgo%q{f%@&ﬁfleﬁﬁﬁof {8 thidadRCHALY safthte/ afd t ached.

21. The plug device of claim20 wherein the tool-engaging so et has
an axi al d@ptdn extensioniperiain thetedterdis %oot themeoldycoahedtion gbttianf totftwen ther eaded
aim 2Q wherein the eﬁt ensi on

outer surface. 22.. T |l ug baffl e ,device_ of .c
portion nar FWBg el eﬁﬁe Bescqpeiaheiagd Towhed &Ht%eeh?-rwenﬂn%%vntve%wm
lateral flop3nagRb@dingsSnE pbARMSI%he fil & mechanically attached.

21. The plug baffle device of claim 20 wherein the tool-engaging socket has an axial
depth which is at least 90% of the axial length of the threaded outer surface.

22. The plug baffle device of claim 20 wherein the extension portion narrows in cross-

dimension toward the fin, thereby to provide lateral flow space adjacent thereto.

-16-



