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FOR MOLD FI ELD OF THE | NVENTI ON This invention is

wo edoatiexi7general |y to plug baffle devices for BUCT/E810041019391
coolant 5 flow and, nore particularly, to plug baffle

devices for installation in cool ant passages _ of
mol ds. BACKGROUND @%G%AFR&WEWE&OB&%QW% fifty

years plug baffle devices used in injection nolds have

be rﬁﬁﬁlﬁs—@E dering cut-to-length, flat bar
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fin-like blade to direct the flow of coolant flow in
5a dbov and mrge pagisulstly.dombebatifndaviges fon insfallafian imepadant passages
st a&q%ﬁgs pi pe plugs are manufactured to di nensi ons
according to the American Standard Taper Pipe Thread
System for the purpose of sealing tapered pipe thread
15 holes. They are currently used in plug baffle
deBAEKGR( ORJHE BNYENIBON ty and 1 ow cost. Plug
baffl e vices are i call de of brass.due.to its
pr ef er ap & BRIAILRY Tty Yorts Higs pa3B divices O0ST I jECtgRmAGS have been
10 €XRAB&LRA -b%r@elfdfeﬁ Et=tBM &R Hafbdt! sust kRS tife A€ ¥hE 6Fa standard,
typically have AlTen-head wench sockets extendi ng
| orepmnugtcialy axailable thredved plyg, thy flaa stosk f@mamgsa finike pladgso direct
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by the defornhation or novenent of material.
st rkmdard ThpaPspgoThrgad Systéno fqgehle purposesofisealing tbpeaadk pipe thread

into its finished shape.. Threa n. th | ug .are.then
15 ol Y B SROSARE RSP b PR EARYioge SpEiodT bR and low
fordred mlig8afns de@iE@straﬁié grp ally Fhafle Y6435 Jh%rtg?tgﬁgefergble qualities of

condition, 25 Wt ackground in mnd, it |
notoedrosioatredistpiceahd peat gxjprakiohe Ciherentipavdilable pligivafide devices

specific drawbacks: First, brass is suysceptible to, .
anrigRiFd! gh%gﬁe%ﬁsqdewe@ah beskeieaieniing TO&%H@&?%X ifffeeideir plug bases.

and, up der t bl

o0 e BB b BRI BRRIE ] £ P BB Bl anc et
20 Thitgeatsde birtacandewak-haskenwd. eiche ssldifeimihd process, 8 bhiseplug is work-

30 to rounding qr stripping out when substanti al

t origtrened by sl dedmatign obwayemet ph materialiSpoums styokg gibrass 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.
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pl ug-baffle devices, are designed sinply to plug
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f aqﬁtotd@ﬁtesﬂvnaﬁlgnhcua@oﬁaaﬂtﬂttlghe TR Qs dppBéd is)énéﬁgh to provide
then reversed, since this woul | ead to possi b

| ed«cd(gféee ingtaliasionp| Tlepnbtheplugs n@u.sh heturhesd ﬂmwm(@denjquued) to align
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course subject to thermal expansi on, becone evenh

noreadtto glosdille dakaged Hencepdig baffspemononbe ‘backed.up” to ahgn the blade
Mor egve pe dope or thread |ubricant often

di ﬂlﬂ? B’Fﬁ@‘g‘b%y virtue of the heat of nolding

oper at i qQfen dif} §ﬁlE|a€‘{}€ | aFe subjd&to idIEnd 0 i
sti cki ng o?nltT A [ ugs t ' eoS t?}se éorﬁko% Eldtglﬁﬂgfaﬂﬂn%roperatwns,
darnegerassoplug pomeds prhigsare of aourwmbyeugtcrmanmdlexpdmmn become even
necesszlrgglf or ni. n mai nt ena or re l.acenment

purBYE Bgtlyricat 1@ 1RSSR PArEy fﬁgrepwm ekiP¢ Boperdiead

pl f

D1 erepa oRa RN By IO iR, ?ﬁfﬁ%@“&%ﬁﬁf&n& W, here s
dr ialHighonate @i sezéngoresticlkisg) bf theiphugsitg thief poranind adsgh rasd eftamage to

wWth %o time for the injection- nold or die-casting
di &€1Z ﬁﬂa@m@étﬁmenwm% I'vhen ngcgssary fgr glsarmlg, FRAIR{ARRANCE, Or
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fail"'ure upo ermva e an |np |npro
I n deWieesaintthese 3fkes often result in plugs having to be dnlled 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.



-2 WD 2004/ 113779 PCT/ US2004/ 019391 OBJECTS OF THE

INVENTION It is an object of the invention to provide
waeoosnm7oved plug baffl e device overcom ng sOPET/U820041€19391

probl ens and shortcom ngs of the prior art, including

| SEGES P Tie gy HRBN o1 0o bar {1 o devi ce whi ch i s
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processes. Sti anot her o nis

pr owerterdngdomee dfethé bebibenws and shbrtdonsingefahe pridd dre nncludlng those
(hex ) socket for receipt of a tool for renoval of

there rrﬁg i%a19e device. 10 It is another object of

s the i nver il doroct OF Mk Wegtgorﬁs P B é/gl%]]:af Oélﬁg i ‘E‘i?vi‘éo?which is made

whi ch greater torque nay enova

t hewilougtheahhéating effect ef feommli memgr}ﬁb@dskati on i n a

nol d. Yet. anot her object of the |nvent| on is

provi de Séﬂlmneéleb alPJPWé’fél]éQ/mE@“Wﬁll%W previde aplug badfle device with a

L I (8 BSR4 B335 SO g

dedegieer educi ng downti me of the val uabl e m)l di ng

nachineré in which the plug baffle device is
10§ nst al | dbis appidenelied s da invEntion és torprayide @ﬁlqgsbaﬁlﬁ device to which

éaq?% t?ﬁ@e tf)%faﬂ)b dg@;l ¥e§1§ a}apgftth% ﬁlu&%%fﬂee eanS from its installation

pI Gga beld.| e deV| ce 20 without the use of sol der How

t hese and other objects are acconplished wll becone
appar entY ¢t aaptherebject of thevinvegtioe tsdpippevidme plg dafflealevice which is

h
rdb S8Rens BN e oL GbBOEN o notal lat i on in

15 cool ant Aﬁl@ﬂfeﬁgﬁjecﬂﬁf tBe [REAtion i€ Ploviiehdiig Pafle¥éRE& reducing
i ncl udes base nmenber and a cool ant - encount eri ng

f i dowiniime l@lfﬁtﬁéla(l@ble 'th¢lding machineiysin wehidhethe phiglbafile device is
attag ed to a base nenber. The term "nechanical" as
us&'N&tei n means a physical junction created by other

than solxdREHerSbjectsT tHé HentRn i#RPHA0Te ﬁrﬂfﬁ&ﬁ‘ﬂé‘ §é\n& that is
heat suffi ci ent for netal softening purposes.
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.
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PCT/ US2004/ 019391 Certain preferred nechanica
attachnments.are_t hrough nmati ng connections. Such .
mat i ng c(gqm@b?’fiegﬁﬁ%edi%p%@ﬂ ARFhmnISHFSgArEh Mating connections.

i nt i j -
oA 9SG oA TRERELA s RS AL SEERNEEL Mmber o
i ntfemale imercbnmegtingemembei. s 5 i ntegral with the

cool ant - encount eri ng bl ad nd the fenual e . )
" nt er corlhQae Py RaEed Fabodiment, Qfe e igreannpsHpB pember is
I's: 5 ' 126Gt | : .
2 PLE LR 2R B, STBL Sy R SEAADSAbRcing membor
fi partefehe/basg nehbonelt idawvitpgefarabledssths €ahale intertbenecting member

mal e i nterconnecti ng nmenber has a,  base- engagi ng )
port® haye dfin-fecgivateodigoreb suelbn-ieing ghanee Rpyiasra siagp-yection. The

to . - ' f i n- L VL | of.. .
T e
ar isagestenntatyhie thoageseRgadi othe Ghire@ivitd StsneloFeld fale

I s, T-shaped. The_ term "T-shaped" as used herein, )

i néntergesnacting mepmber dnfangsusheasrangpmetieth basd-erpesinginortion cross-

' "1 -shaped ' As. . :
ce ReAlon TSpARR BSAR o sarBPoR et o Reb O kRl seaures
substheiravinky whichichlls6 BE daflbdipds “d-shipegaded out er

surface with pipe threading. The base 15 nenber has a
base- med¥dn the praar agh theholdisonrestiag poion of thasy meobkieis

oSSR SO o TR . i
hi edebePh&f £5ds6hdnter HiRe eﬁtﬁﬁ;ﬁicHﬁB@@foo‘l-@nﬁgd@%g@ﬁkégnrfgr a hexhead

extensi on portion that extends fromthe second en
Susnensht(dden piensb) andoan enpesity Fbengagmersecarideendr d ¢his mslention, it

f emgl. I nt.er connect.i ng mepber.. 20, The addi ti on. of

gy BEREGHETh ischeey AR 0Ty fasion poBisth gt extonds

U &N the s&don@WRE. SOCIHSNEMERM PRktidT R efRFLY fodfnk theftefefred female

mai nt ai ni ng the sane thread di nensi ons "and

chintercomreckng msmbért is preferred that the axial (i.e.,

| ongi t udi nal,)...socket . depth he at .| east 0% , and nost _

pref er agJIh? ag%mf)%g {UCB §BExiGRSIPhROTEON &ﬁo‘i"%g’élaﬁi%?ertsﬁ%ket than is

t NERRAGHINQILREs ofSHE pAGEarD il ‘?na@tﬁg’iﬁing‘%ﬁ@@d’me the g@ﬁmensions and

di scovered that such an extension portion can 5

al thangcteriggics. B39pmetoredtha tiohaxeal gog ongitudidpddoketategth be at least
up.to about three

(350 AmeRepraGatia 69 @hct et B/etset ot treaded outer

COQRPIck B9 tHY talle MletBer. Tt was discovered that such an extension portion can

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
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
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of preferred enbodinents of this invention preferably

WOha0080¥E7¢ N its cross-di nension toward the bl aPeT/usav04/019391

10 put i s Aarcertiipiemba

15

20

25

30

this can provide lateral flow 30 space adjacent to

th |l ug baffle device. In so sityations, thi
grRnigrangt lilqna? @Ppﬁieéﬂ & of thetbatlegones away é%ﬁhe baffle upon

en A affl e and then, after passing first
“4 %5&%3%4?}%?‘%??9 PCT/ US2004/ 019391 al ong one and
then al chgthdraspédhef tigiigientdién inkelvistht Ifﬁnalﬁﬁn&&eam&/portmn of the

fromthe baffle upon exiting.the chanber. t he

as pBss mgmbeniefiningaoneaye fingisFejuag @Wéeﬁf@m@amcal attachment of the
f
B R8Pl PRGNS B L i
of sph ib dfmdmsbn&etdﬁnag@ enga[geCtEeE bﬁbﬂnﬁlﬁbes%ﬁ@agilﬁ@f)@hbﬁ df the fin,
embodi ments the concave fin-receiving, space is
di rewdeiehequely” sieans thalihg sercave EnBeeeBingpatpn spRfacss thy base-
porrﬁén%]sr%ﬁ#$@%&rﬂbn 1nTep§1a{u?e R84 Ih%ﬁld tpﬁ 35‘% ﬁlgﬁﬁerzetﬁgagmg

concave 1 VI ng pOI‘ I on coAfRtac

e rfdetiore fgA@ i ehchles, b isi ndt BmiFBd REPressare/fifd And @olbxfah@le fits.

t he base- nmenber - engagl ng portion; the term.includes,
ymenisels @mf@rrerd ﬂhgt the dernale papeeiving portion of

fit

B 10Inb tal n;ﬂ |ment ' S %ferredthat hich
t hdP§ RS eﬁ cé‘.a&“ LRI rﬁ"‘%"f in ‘%ﬁ‘g FEECT IR SRqce which it
haviefiads. aWhidd duh ea@antd hehd i 6 si-Bctiohdl Qrdal fielRERCMVIAG space

space which it defines. Wile such entrance has a
f | hes a geaend cemsestaivanl aaeeewacadiawnidly fremghe enfransp sidich is greater

3113@,{‘?? §ﬁ§[§ grq%‘rﬂgscﬁlqngl aé?aegﬁg %Eete ﬁlgﬁﬁ?ﬁgtgga:gﬁl\éﬁ)romgn of A€ Fin has a
C r Qfisd S84l GRRkctRIEPared WBich AP SreARIDRA 1R U304 B8-RRIb AR Brea,

of the fin has a 15 third axial cross-sectional area
whitldrebysprgventing axiphdisenghgenfeant ef the fiofwons thettiastslemberewhen the two

o mRUR R ARV THR STy Loy aR BT QoE el Ay il or

Th %n@)QIBHAno%errtﬁé‘ﬁﬁt crogs-#2 BN 8Fe8 'aHd h& & Beakifg oR8he direction from
di stal (or nd) location of the first cross- sectl onal

ar e’dndlmlghgsnm 1mhrewerg(vdretheh exidily mcﬂrammdailg)n whi ch

engage i s achj dg}%\/\@et her. axi aI I

Crans. ah apets Drotsme capg Hiogfr6REAEiAg Rortion of the fin
th

r gﬁgégg?éa'?ﬂgfcg%s?hggéﬁtr@gﬁlgﬁé évhﬁﬂ 1@5{}\}2% ?tlefllgrl‘onﬁﬁ'rﬁ dong at least a
subsgmatt iofiith widtbaad dmtﬁnaieoangmgkpeloe @f thezbass agmbet isaftrans-axial
its width and the fin-receiving space of .the base

me whame] configyed gad gupnged te kg ﬁ\‘i@Fané%W soupplemeniary to the base-

g‘;glge%%g | ehh i SOHRSE 2@ kﬂeﬁoﬁ@fﬁﬁlnﬁﬂ%gﬁg&tlgﬁ of B8 base-member-

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

helical.
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T-shaped. As in plug baffle devices of the prior art,

the fin js preferably. made of brass. It is nos ,
preferr e%ﬂqti?&;tam%o é&énvﬁéwﬁ% is aaqngtiweéorn%%n%ﬁ p@%&@@le device.
In : ' o fdqpy ke :
R RG] UESE: RYPRRAGRLL fin (2Dl Wiy Bl B portion
pl atier 4 gk babeynembehengaginpeohfiguratidoe (1)l paovding s tase member which

I - [ [ which is 30 heli . -5 WO
00 § 1377 SR AR SB1ETEAEIOR RS B (e) iR fin irst-
i i ' i. £ davi -
e e A S
whingdthiréisal @ngdgesientewish fherbiasoportivht h a mal e
base- nenber - engagi ng configuration; (b) providing a.
base nerfBdis wethod, it papreterned dhps thpdbasemember-engfigig portion of the fin
¢ ad . B : : :
| 7B SRR AR Bl RS Y0 Rl dong ot

f i Reg@&Riof tROwiditeiheRIof, ak dedchibed WBve. g afsb Préferrédithat the female
tight nechanical engagenent with the base 1port| on. In

t hiti-iepaiviag poftion;define eirens-edalifinateceiyipg channel which is configured and
base- nenber,- en i.n ortion of t in._have a . .

Cr SeTEGE bR Bl PR athiy o Vi st e Rgaging porton, as
sulgsbaibed abdwe. TPRMGHN prafedred thdt theds-Aial SREEBE 084l shape be T-
the width thereof, as described above. It is also

pr shageded that the female 10 fin-receiving portion

defi ne trans-axi al, f.i.n-.recei ving channel ich is .
Qont 1 oudrsaBTer 3R el it i PubRR G mifong & plud batfe device
Coﬁiﬂﬂhﬁﬁi‘fglﬂﬁ%ﬂldvﬂ BRpd f@ﬁﬁ?ﬁ‘g BRI KEr BOR kR thetASthe b
descri bed above.nét Fsaﬁ;ﬁg)hly pr%ferred tﬁat t he SHETIIe Dase

t r amesnbex defining @ §s-recivingspare whwhdapan Fxiallynfapieg entyatce of first

anot her gspect of.  the invention .is.a nethod for mnaki

o S SRR e B rer 8N kPR By A oF O GRRgeronal trea

St @RAlly §Fhkce@ B tHb BSramcBARE sdRA® 8fos@ke@iohdlla?da BRI reater than the
the base nenber defining a fin-receiving space ich

hadirstrera@ssisadtiopaf avea; {h) providangeefimhaving sbase-member-engaging portion at
cross-sectional apea, the fin-receiving space having a .
sedonanERbed Beept i reaPéeadISfaL?%ﬁ: e léag%i}i‘@a‘%f’i'@iﬁaﬁ portion

€ ntb'éf?lg%?a sbndSEGANARE B8P iRl MO and186in g{tﬂi?%slxial cross-section

greater than the first cross-sectional ar

pr aunelisivged td pass tlavugigtha ehaseenanile) insertag thedapenieinbar-engaging
at 20.a proxi,mal end_ thereof and a renote distal end,

t h@oweofﬁ%%%nﬁre@hﬁp SBIrRSE @G Hito His; SRaces thefinseeceivimg space and

gsitbg%e-rzlrg%lég—esngggﬁ%hgﬁiofnibreﬁlk c'ESﬁﬁg"dre&‘QFd gl‘?ﬁﬂg@@ t(?pltemar{t%xial
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

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

any portion of the cavity interior of the entrance.
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fin-receiving space and base-nenber-engagi ng portion

bei ng cqnfigure nd. arran t event. axi al
di sengag®ri® ‘%O b ISFRTLCfr g%ﬂﬁaf ﬁ@%a@éel}?ﬁﬁﬁgarce h’Fﬁ%an inner surface
ter I
d#go%%t ﬁé@ Egcrefrﬁg ‘elﬁcg ﬁlg:}ﬁétﬁbcgin\e‘ﬂg%lg %H(') Q§9§\9ﬁ1 tﬁdlgiﬁhﬂ Sfeps: (a)
p h riaseetiigtherbassimerebertengpzisg potion ofthetfreurtih theaprodimabend of the fin

used, herein s. i ncludes t fol | ow ng:. di nensi oned
s e} IOnaghiTp1Ee ‘éﬂ?rrsélffé%e f @apalwng@@e%%preﬁ%\gg ggally to the

g{ l%\}vﬂlj“egc;t' ggfé%ﬁﬂo' &{He't x?mﬁ eh@%‘d% ﬁnelﬂlfs%ﬂ{iﬁlc%?‘gle

forcing t r-metal conponen
pr eschamcdl iehgagetant dsfetheﬁn M’ﬂ’l(lbe bdsSp&esber.neans  any
portion of the cavity interior of the entrance. -6 WD
2004/ 113779 PCT/ US2004/ 019391 In such method, it is

W@E HHMVIRGRPace have an inner
urtace o%p%gl?’%@ﬂ\tlpgn%%r ance anG§ t he nmet hod i ncl ude
t he f ol [RIGURES tAliahd ¢Balre fbemd sid)eleviatiom] fdsF@:tival?, of a typical

base- nenber - engagi ng portion of the fin unti
pr Pligatledeyicsrofithepsionart.is in contact with the |nner

The 5 ol AOHRE 2l SR kkRR REFDEARHR RGNl X gforored

t 0 egidbBiient dhihss ievdnEiBaesS t he nmechani cal engagenent of
the fin with the base nenber. BRI EF DESCRI PTI ON OF THE
DRAW NGEIGUBERES andht arecframs aad side elgmationarespegtively, of the plug base

i.0 i vel pical 10 plug baffle
_ %géono#ﬁp%éﬁ%?)?%fe dg?”tcgblﬂ-%@g? IS a perspective
vi ew of RGDIRIS5 Bednf dnfir@Mi£penenttirg RiehSofF IGUHIEH I &dndicated by line
enbodi nent of this invention. FIGURES 3 and 4 are

f r ém inddGURE 4, @mihcr@hannﬁbspect ively, of the plug

b f h baf f devi RE 2. )
2o B OB s kB et K G TR & e edipgted by line
4, 606 inl FIIAL adsﬂ%mﬁg ﬂh@ 1nc§ca5or' gobyeSURE 4, showi ng the

channel. FIGURE 6 is an enlarged fragnentary vi ew of
FI GURE FIGERE i actap otevhof FIGIERE 6; ﬁlqmng:m@umml

gp O\II:V: g%g%&@ﬁgﬁ %Pg{qrﬂ‘rélggzwg ﬁﬁém sﬁowmg the gﬁen wretich 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

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.

FIGURE 14 is a pre-assembled perspective view of the plug bafile device of
FIGURE 2, with its fin-like blade about to be joined to its plug base.



20 FIGURE 8 is a bottom view of FIGURE 3, showi ng the
Al'l en wench socket. FI GURES 9 and 10 are front and

W(siztd)ellﬁima/ati ons, respectively, of the fin-I|iKkeCT/Dbm0€019391

10

15 h

25

30

(or "fin") of the plug baffle device of FI GURE 2,
showi ng t he rooves and | - haped Cros ect | onal

confi gurFa{gr 1ris@ sige spetiong. &eWcﬂ fracal aged plyg bafflelevice of
of tfngs Ivgeﬁ'(gf} l?r?stall!e(‘f 119?%’60?1‘ﬁ%?&ar§5e%?§ r%(ﬁ? t 2. FIGURE 12

is | e device of

the thi $IGURE mG lsQfBldd d&bﬁor@hae\m dﬂa elibediblaclad phigddéie device of
engaged wi.ith the plug base. FIGURES 13A and 13B are

f r ohi inyieatian, dnstalled g Fenkiag Ch@%tk?éct ively, of the plug
baffl e device of FIGURE 2. 30 FIGURE 14 is a

pre-assenbl ed perspective view of the plug baffle

de\DEEATIED BESHREPZION OINPREFERRED ENSBODadENItsout t o
be joined to its plug base. -7 WD 2004/ 113779

PCT/ US2b plugbe8lsdevice GOREthemprios ag is phpwvisiadl GERHS VA and 1B.

b
?"it érﬁ‘l’rgfiq‘h%?aéﬁ? g‘a"l eﬁl‘lg algﬁfelfi %@9@@ (i_ul%# éiawp% strategically
Fl %Ed $60lire hambéls 13 9¢h cRAMtinglwiePéoddinB 8Yst&n) betlenstRd in

plug baffle device of this invention, installed in a

coaIGﬁJéiEﬂwhirb@ 16. STImEa s liED chEsmRp Ii?TIa@\P}dIFdIIHF%EWEhREDDSS sectional

M%é Q'}‘/)FE{NE %%%S&%E %llﬁe&dai%!at%re tgeg,eanélr h@})g ;l;laﬁlr& if¥tdllation port

baftfu’oﬁ ﬁ%&ﬁﬁe ﬁ@oﬁﬂgﬁ baRE décd T MhyBe BEGHGIBRINintdaVhiBE prior
strateglca y | aced cool i ng chanbers 11 in a

ci mplug laaﬁlm@ew kﬁ)rma‘}obﬁ femypvalyly installedhe Coelantsenters the dooling chamber

cyﬁ%ﬁ&}%%@w ke e s S ol PR hpigh Biguatey qutet, ater

sénd' G Hlig b evie YR BY vﬁytok‘giamlﬁé‘ dni9, RlcH %rrlaﬁéaé‘rﬁ&ts may be

|n tal ITat i on"port through” which the prior plug
d e\fom&i ih@lasty itetion swid mdclmm‘y i di¢-casting dies pr mmids guidpgrmanent

baffl dev ce 10 ma renoyably installed. Cool ant
ent@elds psya %Mqﬁge%%fﬁﬁ]ﬁeé?m‘{(‘%r ough the water inlet

gz?l letea\ﬁ}%t tgn%lt%%asy re]g(lj‘ e n- éﬁt@l??kf‘li gﬁ \}1:{’@%1%{10{1 1nacoohng

wayhahberxidaniptiee mrdulaimg—maltera:bbhrrg;@mnt sBlrmtylb of pIﬁcmpilmg baffle
P c&ﬂ%igl ;qﬁlg)ntiyggc{@;gﬂ‘&?lsgldgp 2CSh)|t(r)] ?Irleyﬂat lcl:r%ic’ctel(gig “&Icl?’% 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
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
Taper) threads. Threads 24 extend along entire exterior surface 18 a thread distance
hy...e- In this way, plug base 16 of prior plug baffle device 10 can be easily inserted



nol ds usually at core areas in these nolds Prior plug
baffl e device 10 has a fin-like blade 12 for

WO nioengord on in a cooling chanber 11 in the PCT/US2004/019391

circul ati ng-water cooling system Blade 12 of prior

pl ug baf.fl .20 device 10 is.soldered (by silyver .

sol* ranzgatgqagog Rarts |Qpee iquelg HFSFQE‘E gy basg d @ g them scrgwedyinto the

Pl Ugpad b& by ' ' il i

O GpaasBract bl SeRGRIRAID, LB LAl Ok np

di reeses1@metd plug bray €6 & tightlp sugagsé -dihembs creating b seal. Once sealing
ual to di herefore, when p

tially. . In. | |
parrRessy! s EORaredsbf b 1ia e soPhig bomee mamhe

5 ) S o P 8B s o

. whitdRe

10

15

20

25

30

enaligdmért atieove? (@rdhdrisosis mbrkidgsp| Do Gurttee asstathe SéAlepipd dope or
bl ade (:11‘2' Pl u _bahse 16, has an exterior surface 18
pet showay ispitengppliediadhreadt 3bm 20 to deck 22,

typi cal | L& i : h .
125, ) b 248 g 19 8 oS

i nshemboadxpansiveajuialitids. Wikencibe rjegion yedl@Bad #Y &ﬂﬂin%@ﬁ%rﬁ Heats up in
exteriqr surface 18, plug base 16 has threads 24,

t y PemAHPY tBermahienanyipnrof Nug besealo qapss phim brapéé Yo tighten its sealing

t hr | ong..entir.e..exterio
g SRR ek SN BRSSP, therey
pl digtieagearkfieeihg pright seal wWB@fﬁlh%bs%@%%dlﬁ)e %SAlILRN port. As
easily inserted -8 WD 2004/113779 PCT/ US2004/ 019391p

i neluded tp abeve incprreficabexpetienca ke light sedl ywhichsie desitdbleph ngeration

ba i i.nt.0 t L,aper ed .t hr eaded

Do i eI BB Bl R b AR ST AU Srmpts
S oedtedval6f pliig Phsed 6 R @s ifitallBidd pdit. Ug base 16 is

tightly engaged -- thereby creating a seal. Once

seal i ngPrefergetelng hatlle devibesaif s inventiay, béich avérdose the several
further s wed (tjghtened) inta.the 5 jnstallatio
poPfobEis B B oL AP ST hay e P B ettt iderer

cool i ngFFERBer sﬂa,wsraqmglggbﬁﬁe A&t R Ach W eﬁﬁ’éﬁs?rel(i%'in&ogiénent of

other such markings). To further assure the seal,
dofhe ipventipmpBlug betilegicuinn B0 ihas afindike hlage B2dBlade3Ariepdserably of

P, R O RS, TS5, I AL .
qualkiohi Bge 3¥NaBKk Ehe 3?,8411%(‘55&%@&@'8?1 b ainfi $a808LL S 36 are

system heats up in operation, thermal expansion o
pl sygnihetsie, dibosghuearmtiphuare passibld 6E4ch facadv, 66, hds transverse blade

seal i ng enga t, Wt he_steel structure_ formng
th rr}ené%m, zfg& gr%?a&s%lgph b harapyease kladerdimensian fy isneprly equal to
guar HRAeitht 8, fsintakure@ al
[ nslt. al | at ie:i)?r%]1 port . A?s aIOPﬁﬁédéﬁt% g eg%gg é&@lﬁﬁe %@3@5?@%?2 Blade
exjpaglitdp sedimbesidried ho aboalforwiritentlow oderstladeitbg ehd40 when plug
operati.on . . . . :

baftle device 30 is installed in cooling chamber 11. Side faces 38 have a blade width

Wy
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

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

-9-



results in frequent breakage or stripping of the Allen
wrench socket in attenpts at 15 renoval of plug base

waegooknmrre ts installation port. Preferred pl ugp@E$1004/019391

devices of this invention, which overcome the several

probl ens of th r|or art di scussed will now be

0l 0 B3NS VGt 5 eRual £ thgﬂz%dg V@E@\Kéd%eg\éﬁé §thg groove-width
dey, i ch, i_$u2) preferred enbodi ment of the

o difiEnsith (Ofy USV baT®l'e devico 30 has a fin-like blade

32. Bl adeurdig InSwrtbé*‘f[GIBkﬂ & phig bade 4B ivtaperedandeirésded along an
seen in FI GURES 9 8 3A, and 13B, blade 32 is a

pl &e%eﬂﬁawf%e 48 arthesa dfs w0 faglitatedaseniion apdpealingan
fa I

b isaiflon pos? 211't.*%%%ﬂ%?‘%“ﬁ%%é?%fc?"*e@@%@f@ali%%* fefrior plug base
had6a Pﬂu@hmu a7 sefobpgeride hatk aeagemsion ;idﬂmorﬁmj Bxteh@eleportion 50 is
hei ght, hb. Transverse bl ade dinension tb is nearly

equderally syrametrigjagd drapsicrgly syBmeiGrand nerERs ndim cms&dbmenswn
to t B t_h

IS Q%I\?er@r;b ;f%ig n%d Q{ &%? F}P)S)&v{/l For é\;'/%Ffehrzz’féll Ag\;ﬂ\/%gvégn%f% ggo‘{e E“S can

endacii@ateie{lpl WF coblait! Hepetemi @forBtheilscatiBs babdsigntifldw openings in
cool i ng, chanber 11. Side faces 38 have a bl ade width

10 \wp theygoldeen i n FI GURES 9 and 10 bI ade 32 has grooves

15

20

25

44 m || al on nt| front

back faggste%‘g&ﬁ?[ﬁ%tt et men JoFAHET sgglénachlned into
eaektensibn potidhS0. Enph@aieene Blﬁhnﬂélsﬁtzélﬁﬁ 8 chbRemfou9Bn2ltadifal cross-
bottom end 42. G ooves 44 have a groove width wg and a

gr aestienialangtits tragsvesseadimensiorhemnpierthéndats -y stape ¢o Wiedtake-engaging

tngolRhedod etk ar Geein ERFORE e bl ade wi din reduced
by tw CerstRBe0§ceR HEFMBTIRE 5 @mﬁamqpfdﬂd@a fromMloor 5%W)ower

Turning now to FI GURE 3, plug base 47 is tapered
t hsidavells &8, ehﬁglldms 6@xand upper ssdemfadls 62,48 of whichemd contlnuously

SR ANEREDAopR xRriohhoH G0 s 30 42° GG tatd widn v, cqual
ab@y Blaié {vitith %%P R‘?stiné Romdtefal BHpHLitOaa& of]fﬁror % Yo PRASIRI lower

47 is forged have an extension portion
ExSldnwaltsﬁSSpdrawey sidstvallsS8 hateelrlahgl’gudmﬁhimmemsxdewalﬂ height h,,,, which

e T T A ——
55 1 Ay B 0 Tl St 0 oven

I oﬁatn lowen$idewals&i8ta shoolMendistancegs, which %quhbll&o@b@he—mdth
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
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.

-10-



As seen in FIGURE 4, an engagenent channel 52 is
transversely machined into extension portion 50.

weagagetent channel 52 has a continuous | ongi tRCii/Is1004/019391
Cross- section along its transverse di nension

conpl ene in a 0.t he ngagi.ng . partion
54 of bI p(r%.fé E‘I) PRHOG WEI%i@}%eg s mdnfedpekapg Letgpcture, it will
ik %@f%kﬁmférle?%"%%"éﬁéﬁﬁﬁtp%g?%.ab%ém?& pfonof e bottom
aI | endf42\idy1 actiottlenecle omﬁgutanmlof extensonspatise 159 willbe lS@ltB.bIe
56 has a lateral floo

ext ensi on ortlon 0. O
wi dt h waIéﬁI}%IiS 4@8‘? |SB Alleamrenl sopke |2ég°0m<’<sirfm°aﬁlké$ -hpse bottom

S P % S0 2 B i e
I OVI&B[:)IEISIL gembdusdﬂ plug s Brnend e exéhsiod poetial 50, ordglitadi@al socket

end hei ght hbe. Extendi ng inwardly from | ower
lh.g M5 bieicseased ey aheralug ks of arer piug haffle deyiges for a any

) T e

I S sodkeldeptd 19 WQM&:Q% ifidantld creans tiom [vehitudthPadkediepth 1, of plug
upvvardl(i/ from each oul der 60 are parall el upper

10 si chafite deyicedd. of@pmmorgrto(émse@laile Blp an

upper - siglewal | d| st ew l,ess. t ha r

cqual t oV BevES B gL i P he BigP e Re standara
spakRed telhgm 152G s OUbSInch ¥n@theUSRSudingl SRIUE! deﬁﬁﬂﬁ}ﬁs RBout 0.266
di stance wusw, which is less than floor w dt

subrghanof abqu} 6é%fu@ﬂ thread lanisthd g pocfemedipldg Ibaﬂibgievmcs ¢fatbls

o oRvser RN § SREASH G tersth B3 B 1 0 BB he Chgitucinal
15 WOs3Q14 /d@étﬁ 79ca3(€-£é1§5b%Q£b4ﬁoQ)1§73ﬁéhes\Mi ¢.Lsdheo 1, & ehrb&fllength. By

enbodi ment d€scribed has in interlocking I-structure,
i t waylof fisxgher @a@tmbly, fobs stanéatd tlaincla plpg of thid Igmra'm the standard

ot oty gut Geres g e RpSRGIB Sorbht s kot abbut 0.329
W lihchBE--Utiabal! 2% of thidddtehdth, aRsk (e gﬂg}ﬁﬁlé’q&%poﬂms

socket 26 formed into plug-base bottom
wr emehtisrobdvitg 2€8midarsthecati deogtiofial, hgress O§€¢t1mahes)y\ﬂteho@1tudmal

I on it socket . depth .| new, _ Because, ase 16
20 | paftibde EIren%%n&ﬁ%B% B, 0§ bgehtiar o | L6 Rpitread length
depth fl
or ) or plAgI'Ho f %r gé%ﬁ@%ﬁ%otﬁnghg%@yﬁspééég%%ﬁﬁg sgfl be increased
I e rmgeﬂ'sohlﬂmehﬂth'ﬂmﬁthel psior fidrand N\yll subseantiblbyr 1aatéade€thg tidount of torque
|l o gltudl socke th | new w ||

d, be
PR BN RYCEPlg ’elétsé)rrefﬁﬁﬁ t}]ag iak(adi{19a) longiudival) gaglkeh depth be at
OIléﬁngO%’ lo¥'fhe 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 Ibs. 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
Wbwgy/10877¢ he prior art, the standard thread |BCIGUB2004/019391

huuead is 0.406 inch and the Iongltudlnal socket depth

lod is apout 0.2 -, or ut 66% of thr

| engt h. @é? SendR gf@@ﬁ% wdu%%rﬂl IGRLA rac&gheaéStemeggmg into base

i nvent :

0. 458 TORT PGS plctel finhchep B8 al AL b Brap(dfRfinming

carcheasi 653. hethuspwiy;) ofiedtiomefidade-32 witkin coslm@c}ﬁﬂ:f%emﬂ can be

t hr ead Ie of fuyrther exanpl

\' e,
st aaﬁEi%\’Faé“ ainﬁ%%aqsmgow e G%PF%Fnd%ﬁa or onféle%?%ndard

5722, BB Bl RS Ao

- - patelileo s ﬁﬁ%xxﬁlﬁmad plegbiffle device potias rartdatied2agwhich is
baf fl e devices of thi s i nvention havi ng a simlar
thﬂ@ﬁﬁilength (i.e., .ead = 0.531 inches), the

loogg'lt |unc 5 gn ﬁl%mé %ggﬂ /Hl? Latn%?ga%\é?rg%ﬁ%qﬁf‘de%ﬂnﬁEWg base 47

| esig etconplikiet bs}emtmctlbﬂefkhuaﬁgmd 2 if@Sehahig @nttbrdce 73. As the fit
still be increased over socket depths of the grlor

10 gr tis awﬁer@h Y b lawrbelemnes prepsyre Hie peeasise oyst awnphied b trailing edge 74
tor n be f rred that the
axit Iur%e ol cﬂa 3%: & 'ﬁnév?ra% §$ )cﬁaémglé% an§ égtteﬁ ngd?ngag%rg%r}t with plug
80%@@641he aX|aI | ength of the threaded outer surface,

and nost preferably at least 25 90% W+th such deeper
Al | en WwiBGERE [ Hshovgr plag baflle devere3 trimgtalied mm@bhl@lcltamber 11 of a

ket t f f.th
bedoif oA i Pty bAEFS Phed B RS0, R maRsavity
15 €. Qhereﬂét&/een ﬂaﬁ) Wﬁ’l—Eh Iﬁidl’ding b feridd i |1njéc%c1 Gﬁﬁﬂatng‘wnlnn cooling
application of bs. torque, while the sockets of

t heehambenitliie nocdanttaiet}mmﬂy piafee.  Blugebabendewice 3Stdamredtssoelant flow

S eo1Be et veisopliore Ratk {0 o TE showsa plug batt
PCHe\Wee 804488394 a hdcaPbIa&e difdcftd 28Rt AodWitiEn %6§hng chamber

i ndi cat or notches 68 extending into base end 70 of
pldglbd&enmﬂ I ndi cator notches 68 are parallel wth

trans e runni.n annel thi,s wa
Oori enrat‘ﬁg‘hmey@ %HF‘{%{BgS Qgﬁ\ﬁnl?‘f‘?morbwe I éi‘f?o%}d degeribed in
be oRRSRbh HithGht Qlfexg@mgﬁfihl%hﬂseﬁ is tBrb%‘ﬁ%eﬂ'st% g'c Ee’dﬂ? tlLa? such

I cator notches 6 nust be observe
co&hﬁnQumnﬁxmebp&nwmfexmmmepmdmnmmthmﬁd@not be
pl atelike. As seen in FIGURE 12, plug baffle device
30a has a blade 32a, which is helical.
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As seen in FIGURES 13A, 13B, and 14, assenbling bl ade

32 with plug base 47 is acconplished by introduction
wo@bokasirng edge 72 into channel entrance 73. PST/UN®04/019391

fit 10 is preferably a |lowtol erance pressure fit,

prgg;g@gsnust be applied to trailing edge 74 to urge

bl transversely into channel 52 and interl ocking

engagenment with- plug base 47. FIGURE 15 shows pl ug

baffl e device 30 installed in cooling chanber 11 of a

mol d. Thie Aplug baéide devica\fot insthlldtion 7182 aoclaat mesagelo@ibhimold, the plug

ool P S bl o RS R o b el
coQlyl Q@gp j t YRI, Ga er.
> Pl %h@%fi ftfle éﬂec%g%gég?%a?@%cagﬁ?lgh%ﬂ?%&k)f)\(/)\n I'n

cooling chanber 11 to cool core half 80. FIGURE 16
shows a plug baffle device 30a which has a helical

bl ade t & ot fedleg brftle devieaef dlaimyh wherainthe baseinamber ispeghanically

11 i . . e ; .

Rt to PR ol b forhd Bn Ryl Riifo@leobiiBeian. . o

with but a few enbodinents, it is to be understood

clearly that such enbodi nents are by way of exanple
10 and  ar e 3nokhenlyg batflg deviaeof\gim@ouher ¢ig thrpmating connection is

P . : f£l e . device faor

| meFATL e e i fCplechng QeBipE e e ESigt Gfps member
baffl e device conprising a cool ant-encountering fin

and a base nenber nechanically 5 attached thereto, the
base nefberherplig brdtledenitedni staimh Scvharein plar mplennteoniivting member

I f ' f im 1 ' he b .
RTINS TR R T
15 i itédrnionghtta basd meg@b&onnection. 10 3. The plug baffle

device of claim2 wherein the mating connection is
acconpl i shed by a nale interconnecting nmenber and a

femal e i.ntgrconnecti ng. ne g . _The plug baffle
devi ce gfH@?&ﬁﬁﬂ§&@%$%$$ﬁggﬁgnﬁﬁﬁgxﬂﬂterconnecting
menber L stHeemgledhtebhibchReneRBLANIMENS BHRERNIcHahel havi
and the fermale inter cpnne}g?i ng menber 1s 15 in?}?%gaklg? aving @
with the blasselrsodsesecticdh; aithe pl ug baffl e device of
cl ai m 4 wherei.n: the femal e iq%er%onnectin

ab

def i nes” atfe el %@FW’.’?@“‘&%{BWH%?Y i p@-eélgagmg pgretg’?‘e‘{’ith a base-

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

20

6. The plug baffle device of claim 5 wherein the base-engaging-portion cross-
section is T-shaped.
25

-13-



channel cross-section; and 20 - the male
i nterconnecti ng nenber has a base-engagi ng portion

woRMh/187pase- engagi ng- porti on cross-secti on PCT/US2004/019391

10

15

20

25

30

conpl enmentary to the channel cross-section. 6. The
plug baffle device of claim5 wherein th
base- enghg h@plﬁsﬁ)@ﬁ]sﬁie@ﬁ%e claigiey pingiem the pasemeraber hasfirst and

'L%%%%é¥&ﬁ@ﬁ&§%K%FECT/U32004/019391 7. The plug
e device of c

baf t aim5 wherein the base nenber has

first and a meklecvdinestlg partibni thatlisisiedstantialdy cylindrical, has a threaded
nol d- connecting portion that is substantially |
cyl i ndri cautersigface, eng defmeya topkeagaging sogket ongawe at the first end of

def i nes atbgg&%q&ga%ygggsocket opening at the first

end of 5 ase n¥nber; and - an extension portion

t hat ext-ermsxtdnsionh pbtiomhat-egmniefbmahe pRld-c@metitor gurtton to form
t he second end of the base nenber first end, the ) )
ext ensi on thepacoaH enhof the basemeenmberdrs endyithe egansien pergon having

menber . 1thﬁgﬁ&%n&%%%ngﬁ&%@%ﬁ%%¥iCe of claim7

wherei n the -‘engagi ng has an axial depth
which is at | east 80% of the axial |ength of the

t hreaded outer surface. 9. The'ﬁlug baffl e device of
cl ai m 8 SahEhaplng bafdle devte efraigi hyhersiniche tonksngagingasoickét has an

e i by BT < ety b AR prstace

of claim7 wherein the extension portion narrows in
cross-di nension toward the bl ade, thereby to provide
| at er al % |'Bw plpabeiile dpdeseficlaimtfewberein thetaol-engagingdoglet has an

P50, o 0 B IR e

nol d- connecting portion that is substantially
cylindrical, has a threaded outer surface, and

def i nes 14. tTdwlplegiopild deyiceadlckim Gprindreig tla extérsicni postion narrows in
end of ..the.base .. and 25 - an. extensjon portion
BB P e SriiedDgehn s PBe SEAl B shrte gipent

thereto.

11. The plug baffle device of claim 1 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; and

- an extension portion that extends from the mold-connection portion to form
the second end of the base member first end, the coolant-encountering fin

extension being attached thereto.

12. The plug baffle device of claim 11 wherein the tool-engaging socket has an

axial depth which is at least 80% of the axial length of the threaded outer surface.
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the second end of the base nenber first end, the
cool ant-encountering fin extension being attached

w0 bra1379 12. The plug baffle device of clai mBRAT/US2004/019391

5
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25

30

wherei n the tool -engagi ng socket has an 30 axia

. . S .
td ﬁftegd\gh % &@rl SPI%%atJPéfgg évige?g/i’ %ﬂf' t2](§’oh e‘ﬁﬁ%&@%@f %ggter?ga%{ng.tsggket has an
PCHAPAGARMHAAY [kt obhLo e BaBALIdR of REitfiRal fiha Wface

12 wherein the tool-engagi ng socket” has an axia
depth which is at |east 90% of the axial |ength of the

t hreaded outer suyface. .14. The plug baffle device of

claim 11 ‘\N;@Fenlhlg bafle davien s pdrVHRIn Hag xbeRsionparijon narrows
CT G 3rfdh-HRASIRN th QYA L6V 1€ ag;

| at er%l ?F%\?vfss pa{):‘gg@c}ﬁ%@gﬁ?’ %ét?%&tgtﬂg.g‘r]@g%tiapﬁvg%agg adjacent
bafthéretodevi ce conprising: - a cool ant-encountering fin
havi ng a base- nenber-engagi ng portion; and 10 - a

base nmenber defining an axis and defining a fermale

fin-recegigVi ' - Whj .l.s_.mechani cal | y attached
to the felish.&glél.g%%‘gieeq{érﬁé\‘agép?%@g'devi ce of claim15

wher ei n -t heobRiBbmobntering 68 hyvifiga bedetmeberiéhgaging portion; and

di rensi oned to snugly engage the base-nenber-engagi ng )
portion. fdagermember definingag pkis ang definieg ofemalefipracsiving portion
wherei n: sk B8 [RORIS afl%ﬁft%c%&ﬂé’%h@%npor‘t lon defining a
fin-receiving space [ as an axially-facing

entrance of first cross-sectional area, the

fin-recei ving space having a second cross-sectiona

area axilél IKhepprechadile deyigetad slaimtl f avheecin thedepale Sineroeriving portion
cr - ' I ea_ bej reater than the first

cr odmpfforled IR sn i €l B T RiThet eMamdBertdbagi ng
portion of the fin has a third axial cross-sectiona

area greater than the first cross-sectional area,

t her eby 1pr dheplugrigitodeyice ofickimdagdwssim: of the fin

ol ai m 17 UROPBF R epsidRg ARioRaABRS & 456 inp ek gyich has an

has a trapgaidfaging ©h@ ke DE Ekdt @RAL-sSHRAR 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;
and

- the base-member-engaging portion of the fin has a third axial cross-sectional

area greater than the first cross-sectional area, thereby preventing axial

disengagement of the fin from the base member.

18. The plug baffle device of claim 17 wherein:
- the base-member-engaging portion has a trans-axial cross-sectional shape
which is substantially constant along at least a segment of the width thereof:

and
- the fin-receiving space is a trans-axial channel configured and arranged to be

substantially complementary to the base-member-engaging portion.
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which is substantially constant along at |east a
segnent of the width thereof, and 30 - the

w0 pev4nered vi ng space i s a trans-axi al channel PCT/US2004/019391
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configured and arranged to be substantially

conpl ene to ase- nenher - engagi n ortion. -15

WO 2004/ %lw&f#ﬁ@ge@m 10118 vyleer ﬂFﬁlge Tgvfifga feFqsgrsectional
deviy, fr-@la8kqn 18 wherein the trans-axi al

croséﬁggct?% al shape is T-shaped. 20. The plug

baffl e device of claim15 wherein the fin has a
cool ant - cont actin 5. portion . which is plate-Iike.

The pl ug?bhakha Rlugikafile devage off chainy Ipowhgrep dheiiin hes & M@&@ontaotmg
portion which is helical. 10 22.

Thgﬁg+ﬂp&%ﬁﬁﬂﬁﬁ&%e@?ce of claim 15 wherein the base

menber has first and second ends and includes: - a

nnld-connecti portion that i s substanti al

cyI i ndriZdalTh %@mﬁﬁ%‘ﬁ@e@dmﬂém@?lflmﬁng@%& coolant-contacting
cﬁ?ﬁ&?;ﬁ&ﬁgéheﬁ&gag' ng socket opening at the first

ase nenber; and 15 - an extension portion
that extends from the nol d-connecti on portion to form
t he second end of the base menber first end, the
cool ant @ncﬂmﬁ g baffe fevice ahalaimdiSomhasein ity base membar has first and
theretn?'i “ﬁ 5 d1n u Iug baffl e device of claim 22
wheP & FRE8GE ?1Sgag| ng socket has an 20 axial
dept h whi ghmblg- o@hnécﬁagbo%%t@it i$ aBsaxniid 1fy BR@idAl, @bs i’ﬂﬁeaded
threaded outer surface. 24. The plug fle device of
cl ai m 23 \otarshiagehand @nﬁnesemg@@en@aggmeketmmag at the first end of
ich i,s at .l east 90% of the axial |ength

axi al dept
of the thr @%@%&ngﬁﬁgfagﬂrface 25 25. The plug baffle

device af aaleRicAtids pphiRHehA ekféﬁd@ﬁblﬁﬁﬁé QxBl(péﬁrﬁlb&[bn portion to form
narrows in cross-dinension toward the bl ade, thereby

to provi dehé¢ secendend ofghe bysaceenzbey ﬁm@ and, thmecrcémb-encmﬁltermg fin
WO 2004/ 113779 P /USZ@%%/ &19391 26. A nethod for
maki ng a FREGSBLPEING AREIFLEFC0i ng a plate-1ike fin

secured to

23. The plug baffle device of claim 22 wherein the tool-engaging socket has an
axial depth which is at least 80% of the axial length of the threaded outer surface.

24. The plug baffle device of claim 23 wherein the tool-engaging socket has an
axial depth which is at least 90% of the axial length of the threaded outer surface.

25. The plug baffle device of claim 22 wherein the extension portion narrows

in cross-dimension toward the blade, thereby to provide lateral flow space adjacent

thereto.
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a base menber which defines an axis, conprising the

steps of - providing a fin which has a first-end
weoriiaa17avi th a mal e base- nenber- engagi ng PCT/US2004/019391

configuration; 5 - providing a base nenber which has a

trans-axially ext efgdi ng. female fjn- agi ng channpel ;

en nel;
and - ur4fl- my metedifop making @ plygbafile dvace havinga platedike fin secured to
i nt A= I 7% n . finis in
{1 ghedse ke HEER YA o AR e R R B L Ton: 10
27. The ngirbvdingfa fiz) which B4 aMivet-endportioh héth a male base-member-
base- menber - engagi ng portion has a trans-axi al
Cr oss- sectSnS#ENS SHMIBEIatigRi ch i s substantial ly constant

salong at_ lé)“??fllrlli_n a%%%%bé}fwlﬁiplglﬁﬂ&g%ﬁlsz&?aﬁﬁ %&tendiﬂg%r%a}le fin-

t he femal ecel ving por Ines a’trans-

fin-recei wnpgeindhetanatl; ant’5 confi gured and arranged to
be substantially conplenentary to the base- .
nenber - endéging ey finsoend patiorHansret#bydnierthe figiragepvmg channel,

el B B8 AR b ln A S5 ABERLAAIn AURRE Jotedi
10 27. The method of claim 26 wherein:

- the base-member-engaging portion has a trans-axial cross-sectional shape
which is substantially constant along at least a segment of the width thereof;
and

- the female fin-receiving portion defines a trans-axial fin-receiving channel

15 configured and arranged to be substantially complementary to the base-

member-engaging portion.
28. The method of claim 27 wherein the trans-axial cross-sectional shape is T-

shaped.
20
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