10 VALVE SEAT EDGE RELI EF PRCFILE FIELD OF THE
I NVENTI ON This invention relates in general to gate
and ball valve seats, and in particular to a profile
fornmed on the seat for relieving bearing stress.
BACKGROUND OF THE | NVENTI ON A gate val ve has a body
wWth a central cavity that is intersected by two
coaxi al passages. Seat ri nga are located at the
i ntersections of each passage with the cavity. Each
seat ring has a face that is engaged by a gate t hat
moves betveen anyapgp seRY EbcH REGEF PROFILECT some
cases, these gate valves are su Ject to |gh bearl ng
| oads due to high pressure forcing the gate agai nst
FIELDBRATHE INVENTMBN I Nng t he gate under high | oads may
lead to galling or marring the surface finish of the
dbis dnvertiah relatee inf ganeral @adate anyl balloelya seafs,tdnd i partiulasio a profile
fremegbemthe prat fparalievirgibensng stresig and r educes t he
seal ability. Premature fai lure may result. A ball
ring wwth a face that
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PRAE ieRghded BY 8 GhteWhdt ImcREIRIWEINGER opah b £cl8ded position. In
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anontpthe bate @abaindt éhe ssabijirgCMoting thy yatel underdiighdoads Andydédd tomgalling

ganerringathe esurfacst filish ablhe gale-sgat| interfivel Galling rtcagases dhea friction
betweeri the |getekand] sght fingsand rpduces tftemenal@ﬂbtry'epre@a\wemf@&gem result.

to have val ve conmponents that ex ence d
A yelve glse IuFI' espgttril Eaf:e seallng element,
0 ok G o peng ittt ﬁq g s e ecge
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Qxtd @Bt bd Bbe toScyRRCAIBEmbiRGInRYd d6fain ‘ye%ﬂstigﬁtﬁe@n is therefore
wivaeRgedug te®haveValve lcbormpon@hte thih 8idefieicd dyhdhiio Edntddh Guriigdperation
thaaate resessant foisodaderdagiagé.ace contact and subsequent

surface danage. This effect is anplified at high val ve
Bpeaisei wrl establighed dhalrlekricanipesush tasedreansr havendiminished CaPaClty to
wog@@éqbﬂy:at'aﬁ @sdhe bearied stipss bRsomp ert@m?c fis is segaypatnecgurface
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m res ricant’s vnscosﬂ e reduced.
eié)ﬁa rf”a EXPEri ence ar| "ng stres

IS uni form over that surface In this inventi on th| S
samvxas o etie iNveENetlONO be i ncorrect. Mdeling has
indicated that the stress |evel at the inner and
outherdesigm bt gate afived it hadtbeén feneraiig raeaumeedatiatra fdnee acting over a
vlandrasurfadeewitl i experiepte e dearintheirebe dvat irguriforne ogereahatt fugace. In this
idesion.dhin has béencdetdsmingd ity be inpereech iMpdelingthiag indichted that the stress
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frioexunifdirer eby creating a bearing stress profile across

the seat face that is nuch nore uniform
The valve seat of this invention comprises a tubular member having an exterior surface, a

rearward end, a face, a forward end and a passage extending from the rearward end to the



The val ve seat of this invention conprises a tubular
menber having an exterior surface, a rearward end, a
face, a forward end and a passage extending fromthe
rearward end to the 20 face. A radially extending
annul ar inner dianmeter flange is | ocated at the inner
di aneter of the face. The flange has a forward side
that defines an inner periphﬁgy of the passage. The
flange has a rearward side tKat faces in the rearward
direction. The flange flexes slightly wunder load to
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L Py TR YD B af STABE arinHGtRrMRRYS the/ReRsdle. The

farii!Ha \éaflexﬁvaFd/ 8 thel REEY RRhe/ realid ARéclor ¥ Bandeefixes slightly

Uhdeg nobaso reBucitBhtbéstrédsan e irar pdripherybthe f2€6.i phery of

the face as well. BRI EF DESCRI PTION OF THE DRAW NGS

Fhe&Sseat ringmaybe aitheed gate valvestype gar ball abive tybe. dkeferabinelye gaié valve
aeaj sin@hasznasnianfiange arethe ovterresiphery pfdhg faee asdvelin
accordance with this invention. FIG 2 is an enlarged
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Of a O a eat rings
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constructed in accordance wth this invention. FIG 5
FRS. 2 iSaTeINge sektichWl vithw 6 oR® bit th® Beabfindslbethe gate vaile b KEG. 1.

4, shown with a portion of a ball elenment. FIG 6 is

&1G. 8rig hertherdnkrgpd dectiond! viewal a poron dfftheasgannigiodRIGoR. t he

seat of FIG 5. DETAILED DESCRI PTI ON OF THE | NVENTI ON
REY.- et I8 pperspestives view, ofgathall walve eseat) congiudiedipdgecegangsoyin this
yeniiga. tvvo co- axi al passages 15 (only one shown) that

nd centr cavity 17 fro i te |des

93 2 RuTRLE = & o e sepl STPBPEPONE B SPp or o va
nmat 1 ng equi prrent (not shown). A seat ring 19 (only
BRE 6382 Witherl chiag¥d RE&RndI RieRf B pBRASS &dRe Jeat of Fas.Ib. Seat
ring 19 locates at the junction of one of the
passages 15 with cavity 17 and protrudes into cavity
DETAREPDESGRIRTION OFLTHBINMENTIOMNI n cavity 17 between an

open position, which is shown, and a closed position.
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Lnlinpne ) tj_athea(@nd ato H’OF traly C?WOU fﬁo sudes of body 13.
IP@ age c nPﬂ t edé aséi%vgﬁ%ggaé rg] 1i_’hl ecaies aﬁﬁﬁ;gggtllg
° osed p ons em 2% E‘% ! non-ri si ng

N@Q% rﬁém@ertﬂ %&Jﬁ%hﬁ%‘é@ﬁ ﬂ&ﬂ&an‘ dnSopan b@slt?&ﬁ 8hidhat shdwdh, and a
GBER poLitioR \3aRe2 BRhyIeS £6piit Sxlbraby 54 Sibigle Shiesd sHowdl Gate 21 has
amoley23thivagitl it tae elgisirs wilts passayes. 15Refearin the@peo péditian. & stem 25
saskes gata @118 moge betwedrettle wpérham cosed positonb.03tem 28 may be either a
hoeasirgitype ot dtype that mpessclldngrits @kis avinen oftateth Sarnsmge e aguated
Wctmulib@ibryelecéﬁmhyoqbwa reagdwheel 24, asehpwn.a t ubul ar nmenber
;ﬁ an out er d| anet er surface 31 that fits cI

% 8 nteos%orel ateX at the
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er e.15. Seat ring
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#&Mfe n@ For @lididgd §& 25 (FIQI NOFRBBAGRIFABEs dightly past the
gidt avall lof(dahity 14.)In t aCéBnb%amﬁﬁQtfécijB has iaghibley dimedtert thet is the
stgdatialgthe sHimecasvintey dibheter 331 Thesoutarltiizthiatae 0f facé &€ & Saller in this

embodimentireartheldiameteranf outhadiametet $ueface 31.

Seat ring 19 may be installed in a variety of manners within counterbore 29. In this



essentially the sane as inner dianmeter 33. The outer
di aneter of face 37 is smaller in this enbodi nment
than the dianeter of outer dianeter surface 31. Seat
ring 19 may be installed in a variety of manners
within counterbore 29. In this enbodinment, a spring
el ement (not shown) |ocates within an annul ar cavity
39 on rearward end 35. The gfging i s conpressed

bet ween the base of counterbore 29 and seat ring 19
for biasing seat ring 19 toward cavity 17. A
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invergion ishaigo applizable dp sHatrings thet e rigidlyan@oted tirex bainterbore.
Referring to FIG 3, an annular groove 43 is |ocated
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eKé REISdigbAcaEdveth forvatd1gnd RAWAed side valld ¥Sb, t4Ba avdySvaftwidely.
(FIG 2), thus it is coni cal However, forward
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axis 44 (FIG 2) and conprises an outer peripheral
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radlal depth of groove 43. In this enbodlnent t he

AUirilar graane e s fofmdd angat dig mberi digmdteress aidlgﬁjuhdioh euits face 37.
trinandiaroettegroalieaiteltfites @h imeadiaméterflange 49 lochtethagtteer inner peripheral
sdsef cfdaceBV. Inherdianmeter|flonget 49smay have theceametteichnessat g basq gnd the

easha&gieeth areayter dipmetenfiangs 48n Inneh diemgten fanaer 493 8as an inner
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deriphretabedges bf face373&duces tederalehgy, of tHeantetfaea etweer fabé angmd gate
2% td gl poscrgfeienbargatenZimenss apaitst 650'37 undegad| ess of t he

di ameters of surfaces 31 and 33. Flange 45 has a

The ernediwened SIFR (@ comprisey @ hsh yalve seat i gBall wivenzsgt o1 has an
0.05". G oove forward side 43b inclines at an angle

of nine degrees relative to a plane perpendicular to
axis 44. These dinensions may vary. A simlar groove

47 is fornmed on seat ring inner dianeter 33 at the
junction with face 37. Inner dianeter groove 47

defines an inner dianeter flange 49 |ocated at the

I nner peri pheral




edge of face 37. Inner dianmeter flange 49 may have the
sane thickness at its base and the sane radial depth
as outer dianeter flange 45. Inner dianeter flange 49
has an inner dianmeter that is the sane as inner
diameter 33 in this enbodi ment. During operation of

t he enbodi nent of FIGS. 1-3, when gate 21 is closed
and under load due to pressurg, it will exert a force
agai nst seat ring 19, pressifig it tightly against the
base of counterbore 29. The | oad passes from seat

Ll gi r%e{eps & 5‘6%\‘1 nbﬂqyr d]a?n %? cedbf';i ﬁe‘?rdl nfelté'i1 Race 55
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fce B8 s pvetioal of 8 ¥pHereRBmafingfvatta spiericdinall defmest@ti on i s
essentially elastic and non permanent. The reduction
Bell elemestt 81ebas @ pagsape BAtthad megisters hndth iseateinnex redrfangt &r when open.
N siesed | bath dgjees pafsagen 63 Wil oer parRendisulamie seghifeesjamster 55. Ball
elemeninbb ihuscdidpe geiny e &9 3wheangovag betuaen il gegn agg closed
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gl%alfil a Iﬁlllé{'%la%(?ér ?ésshg%f &BOV%%5 1% td ﬂ'l%?&l%eter 55
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kadd oV ahyedibaegr beiuss BDPWe) curBalré of #dceess aatthid kxdimse, forward
sidewallasad of pebobe’ 6 130N a plame PefpBndicula té axisvas Flens). Thesthickness of

fargartopatritsi ket dy hgproxim#elGBe Sansnak B radfah dimebgion sieasured along
froward avall 66a. I he ghlealadimensional flagoept may be sindan tedhosp af flanges 45
éF‘éi’fﬁe‘PftH%P Bal | el enent 61 has a passage 63 t hat

te s th sea |nner sur f
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:%atggé R B b
@b@g‘ A

fiber j\ﬁﬁ? Qall ?a Qrﬁbe&té?ﬂ toward axis 68

§but BO&gle tﬁasresdda de& ﬂé edz ttheld sSagBRARRREY theaBmE Aksdsions
gahédge@eor other marring of the surface, particularly

at the inner periphery of face 59 where it forns a

Sowilady, aniduter walh etressireliet grepveb B3 joinRefiler walh g7t andx@nd$§jn a radial

aviwiargdndinectipnaRuleewalk stress selieegrpeve Tgrasiines wBarigs 7fofriangg 74rin this

erRedimentagfarder insalial i?@aﬁh and ghickpeps thanrflapgey7 4 alhcuph tiscould vary.

g hif J(" %786\’/‘@ 765@ Eggneéﬁ fram gl basss iy thels s pgep-droth flanges
4 'P%H°'{'?I‘Sf°| 45 and 49 of FIG 3. Flange 66

ér!a‘t'i K theliRgi %il ortias. U, WhEE paitdddfie £§1 lsTUIREq and under
§Jre ?&é\'@% h Fcﬁ% é'iﬁﬁ b3f vAIRE Se THis 44735 causes
ﬁé‘f@@? 68; 79 @ndeiaCho fRelx Slucl PRV®nfet stfessdd & the edge
Bbras®s dTeadeesYdinG Waf b1 tnﬁbvas( tcSa 6Bse(dF;5<ﬁ|tlo5)a relilioh i stke3e S these
pbintsfrédaiogthé tenaéncly tesgdll a8 Matl the spfacefinistadfodbl 61 frel seairi. as

its radial dinmension neasured along forward wall 65a.

The inxention| hagisigpifisant advanfagks. aig e stra?s tetiefflangasaprmed in edge
porgens @thefseaiigess rﬂ@me &Hepsponeentratiors ths othﬁmsemh& eesylbigigalling
Bﬁthpﬁuﬁ?ﬂe{\;@ﬁb%ﬁ“ﬁ@ﬁ %%eebeg | st AN eﬁ?‘ihﬁ ffi“'t"§’ rpeghgnisms

ﬁﬁocﬂ? + rigls Lnder loag es& ug? yielding,
g ﬁm?rhg%f Lett crg in cag g% eral arr@é ursB n{aﬁzgesdza;

3 i%!ncf m_ HeSpi&afh gJ 'sGrfaQ:QQb”tEeaédg% ma e”u@%ely to

Yl‘ﬁ‘a &30 MBGfOVFBEUI His&ohBnudas siace é@r‘}rat th3eatidht
face 59. An inner wall stress relief groove 71 joins

warlebudid® ira Behriay ts@8stSalé wadsl towatds rédBeed( fritton, thprebyimidlinizing the
a:mglee anti alork epktate tha valvé.| Thegedudfort ihagieak bearing stress at the edges
appnisss thetikélioadef sydiane raateriahfilua and alpws| fama) bigigs average bearing
sirefis| As pyesulinvahigs @an kalmads e guvive for imany giase gyelepawithsiand more
BeMeER eWHPIMETS, OBbRISTRAlPEIA §Zei M oh thear|penefits serulfd more cost effective
direction. Quter wall stress relief groove 73 defines

a flange 74. Flange 74 in this

O




enbodi nent is larger in radial Iength and thickness

than flange 72, although this could vary. Both

flanges 72 and 74 taper in thickness fromtheir bases

to their free edges. Both flanges 72 and 74 define
portions of face 59. In the operation of the

enbodi nent of FIGS. 4-6, when ball elenent 61 is

closed and under fluid pressuge, it exerts a high
contact force against ball va&lve seat 51. This stress
causes flanges 66, 72 and 74 to flex slightly, which
?acec%glgﬁéq &n aﬁ%lec nable" %S?Ecﬁéal t&@lgg dgfe ext")t-:‘?rqet 'p?é%§ur8f valves.

noves to a clos position,
VR eel ifVentidh HEkIHRES siwnlif 68E twolSiitd FPms, Q(jélﬁ@la be lé@parent to those
skmgdein aile taA teatl it i hotNdRY linkite@ Lt lisf afsee;ftubm 8 hvatibusbetahgds1without
deghrihgdtom3te scbpe of the @mértiom has signi fi cant advant ages.
The smal|l stress relief flanges forned in edge
portions of the seat faces reduce stress
concentrations that otherwise mght result in galling
of the surface finish. Reducing the edge bearing
stress minimzes the failure nechani sns associ at ed
with materials under high |oad. These failure
mechani sns i nclude yielding, brinelling, adhesion,
abrasion, fretting scratching and in general, marring
of the mating seal surfaces. It is a further
advant age that the reduced bearing stress occurs at
the edge transition fromthe planar mating surface to .
the edge radius, where damage is likely to initiate
due to the often irregular or discontinuous surface
geonetry at this location. A reduction in bearing
stress also tends toward reduced friction, thereby
mnimzing the torques and work to operate the val ve.
The reduction in peak bearing stress at the edges
m nimzes the |ikelihood of surface material failure
and allows for a higher average bearing stress. As a
result, valves can be made to survive for nmany nore
cycles, withstand nore severe environnents, or be
smaller in size. Al of these benefits result in nore
cost effective 50 valve designs and hel p enable the
practical design of extrene pressure valves. Wile
the invention has been shown in only two of its fornms,
it should be apparent to those skilled in the art
that it is not so limted but is susceptible to
vari ous changes w thout departing fromthe scope of
the invention. 60 CLAIMS 1. A valve seat, conprising:
a tubul ar nmenber having an outer dianeter surface for
mounting in a val ve body, a rearward end, a flat face
on a forward end for sliding contact with a val ve
el enent, and a passage having an axis and extendi ng
fromthe rearward end to the face; the face having
concentric inner and outer dianeter edge portions; an
outer flange extending radially outward fromthe
tubul ar nenber for relieving bearing stress, the
outer flange having a forward side that defines the
outer dianeter edge portion of the face, the outer
flange having a rearward side facing in a rearward
direction, the outer flange having a base where the
outer flange joins the tubular nenber and a free
outer edge that defines an outer dianeter of the face;
and an inner flange extending radially inward from
the tubul ar nmenber for relieving bearing



stress, the inner flange having a forward side that is
| ocated in a common plane with the outer flange and
whi ch defines the inner dianmeter edge portion of the
face, the inner flange having a rearward side facing
in arearward direction, the inner flange having a
base where the inner flange joins the tubular nenber
and a free inner edge that dg{@nes an inner dianeter
of the face. 2. The val ve se according to claim1,
wherein the rearward side of each of the flanges is
inclined relative to the axis. 3. The val ve seat
Efqéﬂng to claim1, wherein a thickness of each of
the anges between its forward and rearmard si des
qecl( %leg e%r %Q% s]sn b%St%b & b r’ﬁbérr ﬁa%{ ag1e ter di MSteY @Lﬁ{a%e for
se g g} ar i, 4 th Wteﬂf) for sliding
t%ct \ﬁfhea lv§|v lemehtaRd al ?sa@é“hg\'im bR a%s &hd %k't@ dtfrom the
S anodnderoh face! Sthe FaR NeRinY Rofdtric AseP aHd B0tef Biameter edge
C| %oﬁloﬂ;s, sheuer Masge” adérfingdiadis ootwars fréracthe alibuldhemember for
f | aaigeing ibgarirgr @< thd bater fiahge hiMirgkan &swardfsideaisdt defindsitie outer
f | atiapesteraadge pertibm ekthe dape. thé oufEhéangelhawing e acaraard sidgi faging in a
t 0 regryingh direciigne thesi euter ffande havind prdigee whersfthe suter deangenjgins the
f 1 ppyas membsh@rtdr?efrweerﬁésqth@ dP?'@é ae Quer diameferaf theface; and an
t hd?f‘e( ﬁ‘ﬁ:‘qeh?’@ aﬁ'ﬁ"y '?W?fd

f?rt rgllevmg bearing
e Tt i gﬁ%:@ g
h IRES mner la e | i
; %Eé o a!é M0 o fa*i“f 108 rdorwar 0 hav.ng .
Yard iGN RE 1B &hbdrGRES Free ﬁ\ﬂ é’élﬁe that defines

porénh%r Qlﬁmte ?oﬂtﬁmﬁﬁe l'ange is separated from:t
tubul ar nenber by an inner annular recess. 8. The

gal MR vaRa ke 66K clafin ¢! vicraid ihe\WHPWAYH Ride oflbsch@dN 8 flanges is
bet.meéu felagvdrasrsax@®f the flanges is greater than a
radi al di nension of each of the flanges fromits base
BO THevalvé 66at addifing 18 clafn ¥, MhéRirS£ thicknds® BPEach bNBe fianges between
t uliglferivarnaeinb esarivart sidesiddcroages frondlitsiisy & i@y edgdie
tubul ar nenber having a rearward end, a face on a
aormrivelve 8ébt fabtording @i din @ PRikereih thsl duker diavley ef the Faestsikss than
andhaoutérnrdiseneteti sarfadeaf thewafasst.def i ni ng a passage
havi ng an axis and extending fromthe rearward end to
BheTHeaalee séat acdoadtrgy thalkim ) wheretreantadiatdimensidn ofiinabhs Gerfidnges is
e d gregtetivanghe thickmesa ohedch of the flanges algledree fdgened i n t he
tubul ar nenber near the forward end of the tubul ar
Ge rhervalve eéatraceqydiag fo dlam 1 Whergie earadiahdiménsiastof eaieof the flanges
porftamoihe base théhef fegeeedpe is greatéritean thethipkpess of eadhef therflgpges at its
fl %@ having a forward side that defines part of the
face, the first flange having a rearward side facing
7n Bervabe aeat@centding id daimdnwhersingg m@toaaqf theguter flangegs separated
fi rfegm ﬁh@ﬁg@r mfeweerfqyra@touwg %fy@r FRAG 8" 6P BRILRY gl Bner flange is
j oi $782¥E TPRLLR WPularaRgRRer BY, '8”%38%“ éﬁcgfés at t he first

ul ar s cess

s p%?v:ql ﬁ%gbgg ot fa e an an 15 ages of the
O%gemzsfﬁa&eh@a? sr%‘ﬁa Ao or o0 %%Fﬁng?s PR o s oo
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de I'mg a second flange at the second edge portion of

he, f r St f
A vﬁve s com‘E) rﬁeéflfer f&rr}ﬁouﬁ 19% \%Wf) the tubular
avﬁamgbei?h Res {f e‘irwc‘gr %ce ggh ?c‘Yt fith a valve
heg&Rn®PNshd bh AR éﬁ{ét&g siiHfac€ q{e’(ﬁﬁ@ aSh Ahhileg laR &kis and
r e ad kg Borh Qe leBivarhdf t@theitg; tha fdce Bbvitd@ncérfcdié and second
I eCaig6 poitibes; A GARGar firetngcesh #fmBg intthb mnavmmet fhedr Ghenorward
t heend Wbtk auburae Meetbeaddfining a first flange at the first edge portion of the face for
relieving stress, the first flange having a forward side that defines part of the face, the
first flange having a rearward side facing in a rearward direction and forming part of the




a free edge that defines an inner dianmeter of the
face. 10. The val ve seat according to claim9, wherein
the first edge portion is at an outer periphery of
the face. 11. The valve seat according to claim 10,
wherein has an outer dianeter of the face is |ess

than an outer dianeter surface of the tubul ar nenber.
12. The val ve seat according _fg claim9, wherein the
face is a portion of a spher and wherein the val ve
seat further conprises: an annul ar seal groove formed

Conﬁ:re?t%&'esg %é %’St f,an é }ba%ln aact?ase %grewgf F\fjﬁ]‘g titﬁ%r ?r% pand a free
edgé’d Bat e it €0 rtﬁ»%sof %\d &C‘ah&’ﬁ Secoi Fecdhd formed in the
nfdterS ceQ bOMECubdkar m BQ' Near $feforwdr® ERE | of IR tubular
a tM&Hb@rdmlﬁ@arseE@WIfﬁgg@aﬂtﬁae@@hd e@dtporionfcl @R fabe for relieving
f or si@es] theesedondtflangd itvihgdom@rdosiqathatidefined bard ofstpé sice, theogecond
sl i féinpg having acearwart Iside faghgin g a¢arwat \deectieh @ne idrmingrmrtzof the
passeagsl recessihe seronk flanga meviexa barsi wherd it joins thectubuwsarmpearhgr and
enca frep edge that defiees gminpgy digmeter obtae fage.oove f or med
concentrically in the face, the seal groove having
fipr The waip seat GRePrdngl&o Waim §; whereint the dirsh £99e gordion jisr gt an outer
edREPARY PidPP 1¥8%-ni ng the passage and a second edge
portion joining the first side wall of the sea
gﬂ oppealva gea aaearding tpicairm 10, whegals hasaryruter idiametre ot daggds less
neatPa'l #eoutes digmetes Surfach gf the f4PHEE MPMBge at the first
gHte portlon of the face for relleV|ng stress, the

raveneat ﬂ%@rﬁta Ry e g%fu@etf?% feo?qﬁgo gphsre and
Wherein, the ﬁ concentrically
f a a F é t% t rtr&F %ﬁcp X C?(;g%rPOﬁ%a corwrnlnse% a 1junc on (o) the( face with

E,ecess the first flange having a base

QQ dA ealv see%t %gﬂfnéfln%ng b@lgr Erqyér%rawﬁfg P&querr@ Sﬁds 3 fja Jﬁeéjfonuard

fotlslidi, h &l erical valve
acé?eme ridné Péksdg )@J‘Qﬁd ter{dh@ fﬁﬁpﬂ‘\@ ﬁdﬂ@i end to the
porfatd)an @hnalé}%eéuag?&)vE%rn{each@déhta|ean§tarr 8 Jace| the seSIQFEIVE having
f | afitgteanb @gdong side Walspetfacd iwing ladirst Bademortaljdiniog thelpassage and
f ace sedohé edge portiorf Jomnirgethe Higst isitlg veallrof dinenseatl geodle dragninalgr first
i n recese devaed dn dhier passagennean dhenface Hdefipingre finst flangsf att the first edge

secmﬁ@"roé theface @h@ll%@oﬁi@ss‘r |t%ﬁnigét fhasq hﬁyma aofag@r%ﬁ'ée ghat forms

%\gfao_g the flqp 13 n igagk %{Y"ﬁ'id ectlon and
; and
Ia rec d i ?gr near he face
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Urﬁ g & dr§ esﬁie fgmﬁ r@gﬂedlﬂ‘e@ﬁ a\tvhlé ortnb ';fa of the
edgRchRd rbtdeb, thd sdcbifd fidn ﬁa\f@ra bRk afY4 fige &dgeess, the
third flange having a forward side that defines the
4l T vaRe @8atRREdrEiAg toiaih N8, WRsHEIn tdTacd hHsrOthird 8dd#Eportion joining
havth@ gecdnd €idé Wall 6f thé 8€al hivold@ppotitethé Sstbidedhe portion, and wherein
di rtee vales sedt hethemheantbrisdsa adierdfevmpe tprraedoatdise third edlgé pertion of the
eddfece b relighing sidssethsdbitd #angehdving) atforweidasida that defines the third
wh egdge portign 1oh theiages theghird firngeihawing f |reanyerd tséste\faing Int& rearward
f or qiEgeliPnatha third Aangergviag @ daserndadtee€d9¢.r om it s base to
its free edge; and a thickness of the second flange
Aat Theaive 82 famqnsamq;lw&mn i SaYhReRin adhiekpesscb hedis Sgnqegl@mee" its

fo e rd s s from its base to its free edge; and a thickness of
i neEk Frv ?
t S’the seconmnge etween fes orav@?d and rearward sides decreases from its base to its

free edge.



