;e3e"$ @ $"6P'T"V_01 0 JUN 2002 1 DESCRI PTION A FI XTURE FOR UFACTURI INRJN 2007
. PRECI SELY SHAPED PARTS 5 The subject matter herein may be di bsed and or
clainmed in rel ated copendi ng applications 08/ 641, 251, "A Bl ank for
.Manuf acturing Precisely Shaped Parts"; 08/ 640,045, "A Fixture

Manuf acturi ng Preci sely Shaped Parts"; and "A Method for Nanufmm,mﬂ@y'mmm
Precisely Shaped Parts". Technical Field The present invention're
precisely shaped parts) and nore to particularly to a fixture for *l66166*

manuf act uri ng precisely shaped pabtgglﬁggﬁ@(rggund of the Invention Many

i ndustries use precisely shaped par anpl e, conventi ona’ WH
use in gas turbine engines nmust be precisely shaped. Typically, I’ ’m m’mm mm
precision investnent casting or die-forging forns a netal starting *Q&&)Q*

into a bl ank having a bl adeFISHEPRE FQHq AGHERBYGnk includes a tip. a
root region longitudinally s ﬁﬁ? %f(g? m dspan regi on extendi ng
between the tip and the root Bre |%ff:1ﬁ?r e %%@Tsncl ude an attached or

i ntegral shrouthe Aubjectbgatté heteihamhy beLdiicidsed randhomedinedt In telted® porti ons
of the blank. For 20 _exanpl e, ae{)I urality of dove tails must be machi ned
into the reopendingjiapplicatinas O8Ale211ai 1A Blrnl\for Mamfacturing Breciselured to the

rotor di Skyy ng} ok dek: i ept ghl 4 i
per f or mnc&liag?%%g%dogégg%%p&s n%gﬁlx%ge ?%f%aﬁﬁg#ﬁ%‘nﬁ g’kr%ﬁ%?ﬁ[%agg%nces. To
acconpl i stpdriR sandtPEMRLIBdSbr MRnhRALRINAP PeecidelyoShaped PartsD measure the
configuration of the dove tails, and a fixture for holding 25 the bl ank
duri ng machi ni ng. 1 0 JUN Z002 2 Reference is made to US Patent No.
2,577, 747Fi shsueqr?t.gl G bian and US Patent No. 3,818,646 issued to Peterson.
However) FETHEY O dtaught in Gbian is not sufficiently accurate and the
met hod taught iThe Bﬁése:itSMnﬁeﬂb&memdsm’ahaysﬁdp&agahﬂgmumdrb i s expensive to
desi gn, manufacture and maintain. Furthernore, a dfferent fixture is
neededO f opamicrlipey &ne fistuse for manuBacaising pseuiselisshaped patsace is al so nade to a
met hod of providing references that entails encapsulating the blank in a
bl ock of material, such as a low nelt alloy. The block of material is
formed ar BaglgronadlfankInveatioliat the root regi on extends fromthe bl ock.
The sides of the block provide reference planes fromwhich the 1o

confi guration &anyiadustnes usepresisely shanedrpagat Hpr example, gonvrationati ned with t he

necessary : L . l.ank ires a conpl ex
encapsul atb f’ag%y{oggxgg m%\ré\ﬂregnﬁoeﬁgi?’ggilp %t?oer}ggﬂ%ehyﬁhgpﬁge'rg@\%iyt ails) the
mat er gl pretsidvcinv@thed cadtingtdididb forging doehya metabgadingMskdntefa Wi t hout

causi ng environnental problens. . . )
blank having a blade shape. Generally, the blank includes a tip, a root region

longitudinally spaced therefrom, and a midspan region extending between the tip
and the root region. The tip may include an attached or integral shroud. A
number of details must be machined into these portions of the blank. For

20 example, a plurality of dove tails must be machined into the root region. These
dove tails allow the blade to be secured to the rotor disk in the engine. In order
to achieve acceptable engine performance, these dove tails must be formed
within small tolerances. To accomplish this, there must be references from
which to measure the configuration of the dove tails, and a fixture for holding

25  the blank during machining.



15 To overcone the problens above, it is known to use a bl ank havi n§ 0aJuN 200

"~ sacrificial region and three |ocators. The sacrificial region extends

|l ongitudinally fromthe root region. The three |ocators are shaped and
positioned to mate with corresponding features on a fixture. One of the

| ocators is a conical shaped projection disposed at the tip. The other two
| ocators are machined notches in 20 thé sacrificial region, one rectangul ar
shaped notch and one wedge shaped notch. The conical shaped projection and

o CShanIuar nabageRAt 8L Us Pt SRt Ao, BN EhPUR 20K 1O

axi s. The wedge shapeé s a corner alrgnéd w e root centerline,
per pendi cul ar Hagenk bi. S{8A8KI460ssa¥d fo PekBBoh. Moweeer)dige method PalghtiintGidbanW t h
spaced apart end walls to 25 accommpdate the bl ank. One of the end walls
supports a cl dsmotrsyfrienilyficeyrteand tbe methoditeught yoPetersm eeqpiraeforaplgX wal |

supports an a ment k [ec ; o] | Ons.
Actuating tho RO WKL FesFERCacaEh, AR ARRRA-SIERE RS EERAE  11

t he coni cals projigetenpfixtare isheedddaoKdiffERins sital sivisshapel Hladeshed | ocators into
contact with the correspondi ng projections 30 on the abutment to fhereby
posi tion the bl ank Bgferenge isrdsormadetpa mathad of proyiding rsferencss Whag gatadhaped
proj ection make ant t i r i J 200z 3
surfaces of theencv\gsggatélﬁgh%%@aﬁg@tagtﬁgc%%ﬂmggﬁt g%? %ﬁgllgg Te(%tlﬁfragvg&lf t he bl ank
fromrotating logk stmateshl in firthedacbundahe blanik, 36 thitahkrdod rgtorsextendsd wi t hin
the fixture using only a mnimal apount of clamping force in the

| ongi t udi nal diremdhe black.DEhe pides ofghe hlogk peryide refarerceiplanes Eoppwhich ghe on, can

t hen be acguratel.y 5 .machi,ned int.0 t I 0 . i shaped
part. The B anforaburaPROLHE ek Pistdthan gibls b b I BRLFGIR Bl 0 13
copendi ng appl h&eisafeclBkP4Honleler) encip&liaig the blaManefuares bcomgleRr eci sel y
Shaped Parts"; and 08] 640, 045, "A Fixture for. Manufacturing Precisely
Shaped Parts" . encapsulaiionrteale Fusheipioss; aftpemaelining theglovgdailsi Heaatead i nproved
accuracy. It al to LM Aat v fd ' conpl ex cl anpi ng
mechani sns andmgg[ebsf3 %@tedmefgﬁkeiza"if%@%%@ﬁfi%{ ?‘(:S)%&\fnétoﬁn‘ﬁ%\?vmrréeal“flﬁgl | oy. The
fixture is rel gviréameéntal pidbkeniso manufacture and can be easily nodified to
acconmodat e different size or shaped bl ades. However, better fixtures are
al ways bei by sought Tomyercemerihe probigmsrabone it is kepwhio apria blank hadngpove, a

e appl o0 i 1 SPHFRLtsBRADE sfter ARG EhY e BTRRA o RO AR

However, great fbmCthafgdtiegibRr 786 tiradlodhtdtddrt shdped Ahaplisivbiddacimate withecur ed
within the fixture. This can result in msalignnment of the subsequently

machi ned f eat ueersesppading featurapomy fikore eOne pEdefecaserais acqnienk shaped o
permanent |y di stert.i ng.the bl ank. Thus i equire
significantly é{o&é:{tngﬁ%%ﬁgg%edoaetgﬁer% 2#%%%‘?%%”‘%(%?@2)5; zlﬂgﬂngrqgg?d F gttc}s‘éesclﬂr e the
bl ank i's sgaighthe satrifitidl Yegbn, Avhe @84t &ipiulapfshiped npkchsaiidionk Weligt sledpet otah.
provide an inproved fixture. Another object of the present inventionis to
provide a fixt dhecenigal shaped praigetion andishe eectasgular shaped potch bathiiewithinayi ng a

| | i fol : . abj f ' ion i
P ovide 3 11 xt BPBt PhpinfR REGEE TR e ARl M Uorflh alindd)
According to awyfith'thé reviResterlipt, fdrferidicRfend tHekingtaxis. @ fi xture for

securing a bl ank havi n% at least two spaced apart |ocators) includes a
fixture having a U The fixture has a U-shaped base with spaced apart end walls to

25 accommodate the blank. One of the end walls supports a clamping mechanism
having a conical bore. The other end wall supports an abutment having
rectangular and wedge shaped projections. Actuating the clamping mechanism
moves the conical bore into contact with the conical projection on the blank.
This forces the notched locators into contact with the corresponding projections

30  on the abutment to thereby position the blank within the fixture. The surfaces of

the wedge shaped projection make substantial contact with corresponding



10 JUN 200Z 4 shaped base with two spaced apart end walls, one suppoqq;mgqﬁw
~.clanpi ng nechani sm and the other supporting an abutnment where at | east one
of the clanpi ng nechani sm and the abutnent is free to pivot in relation to

- the end wall that supports it) wherein upon securing the blank into the
fixture the clanping 5 mechanismmates with one of the |ocators and forces
anot her of the locators into contact w3th the abutnent. According to a
second aspect of the present invention, a method includes providing a bl ank

havi ng at |east two ced apart | ocat ogs rovi di a fixture having a
U-shaped base ﬁest‘aﬁﬁ%wﬁg%‘g&‘iﬁﬁ‘l potg 'dgb\g} ?%"?a%g'gfagﬁ(b%ervf?t#éef 1% cl anping
mechani sm and fdig r@ttahgé deHRP ﬁéﬂiﬁlﬂ%ﬂﬁd ahibld¥RAS bAR Eeb@tecLRSVitiAehef the
cl anpi ng mechani sm and the abutment is free to E)IFVOt inrelation to the end

wal | that suppfituce using entyda seeimal argourtiefislamping foree intike fongitudisalwher ei n t he
cl anmpi ng mechani sm nmates.w th, one of the |ocators and forces another of the
ocarors | nto Sisiat: Der da 88 fefiely ™ bR iou ThSefuan R HRaRAE ¢ ne
bllank. 15 Ist hagcHIRANnEEhe bEnReS férkiPd pridBelyGhhpedigasd | Ons in manufacturing
technol ogy) there is inevitable inprecision in the machining process that

forms the notch | ocEheblknkband fistubd deskebedTdboye atehdisalestd én edhatpd dopending may

t be ,perfectly. it] y ! ot f. t he,wed
Chaped notch ranpiagions ospairasdyd MsmReSaniestyine HsGa S Baps " o
not perfectly 2 t8r60E04K, Al Bkiuk®fdrMamifRtitinldPRSisely ShAp&llditsey ams t he

previous fixture requires a greater anount of” | ongitudinal clanping force
to attain subsappmoach engblas thetpapigio\beanachined syithf impsevedfaceracyve Bgdsopr oj ect i on

and t he wedge shaped notch. .l n.the absence,of such contact. the,surfaces
may ke ot aSiBR S R esd s SESaRIS eiRe SREhERims durRRE e oy
enpl oyi ng a pi dhib eAdap3NHIE Hvith IQE nRICHBP! THERRAIrE AteRAM SEnphetd €r mating
between a | ocator on the blank and a corresponding feature on the fixture.
As a result, tmandfastuce and candieleasityonedified o adveminicalate differest sinpor shaped | ess

cl anping force 03 the blank that inparted by the previous fixture. The use
of less clanpi #3%%rce reduces the Iikelihood that the blank will be

di storted when it iﬁo%&evée%ug@rdﬁ,eg&eg hee Jl%véyt/%e?nhg@& hi NESreRYmpRAWER $hd he

| i kel i hood of misalignment of subsequently machined features It also
reduces t hesri blanlbhngxtuenabiveya sigdifiCantlyrefeamowit of mgitndinalivanigisgk. | n

t he best node enbodi nent, this is acco i shed wi tho i.sturbing the
oSl t1 oni ng. or FIFES TG BFistHirs B ARPIRAR ATas 20 PIERBS Dlenk SRThEPHYR e
bl ank is posit j@medmachifRg] ERvevEL BrddrdrReantging Fr€es can distort the blank while
it is secured within the fixture. This can result in misalignment of the
subsequently machined features. Large clamping forces also present a risk of
20  permanently distorting the blank. Thus, a fixture that does not require
significantly greater than desired clamping forces in order to secure the blank is

sought,

Summary
25 An object of the present invention is to provide an improved fixture.
Another object of the present invention is to provide a fixture that uses
less clamping force to secure a blank having a plurality of locators.
Another object of the present invention is to provide a fixture that
enables more accurate machining of a blank.
30 According to a first aspect of the present invention, a fixture for securing

a blank having at least two spaced apart locators, includes a fixture having a U-



5 Brief Description of the Drawing Fig. 1 is a side elevation schematic
“.representation of an axial flow, turbofan gas turbine engine. Fig.lRJiN0n
perspective view of a best node enbodi nent of a fixture of the present

- invention for use with a blank. to Fig. 3 is an exploded view of the
fixture of Fig. 2 Fig. 4 is a perspective view of an abutnent of the
fixture of Fig. 2. Fig. 5is a perspecﬂlve view of the fixture and the

bl ank of Fig. 2 where the blank is resting on the fixture and the fixture

is in the ope tion a S tive view of the fixture and
the bl ank of - FHBBeL DA it v P ARV B R PRPLIGE CHEPPExt L 6 and
one side of a ﬁ@&hkﬁ%@%@ﬂm&h&ﬁbﬁm@ DPsbubRERt RGO hREst JAkGfthée 1S a
perspective view of the fixture and the blank of Fig. 6 where the blank is

bei ng renoved ¢laropingmeechanisasd be abntmogreds free toz;ﬂwﬁiestrelhmtetdthc e@hmalli ng Qut
the Invention Referrin an axia ) of an turb| ne
engine 10 is n@ﬁhi‘@@oﬂg 'tawhﬁregb‘l‘%“tse%tl 8‘%?8 %‘HéHﬁg twr th mp‘“g
Circumscries hBghadfh hited Wit GRUIMIR ﬂaQato}Fmd%we@ BRSPS tﬁ@ﬁm&for@mt@n
section 14, a conpressor section 16, a conbustor section 18) and a turbine
section 20. Ancentact with the abetrrientil | y di sposed 25 within the engi ne,

modt um gases. ext endacPUNINERA KaTTYARES AT RS dRRRASLRENBAry 11 ow pat h
gfl ];rg; y\N19Ir E:N”ggxtmr?ﬁbélﬁogﬁﬁfgsa B%hie AsindaY [8ddt Blvo sPacRBdpardWcatdry, ReNidmgd of the
fixture having a U-shaped base with two spaced apart end walls, one supporting

10  aclamping mechanism and the other supporting an abutment where at least one
of the clamping mechanism and the abutment is free to pivot in relation to the
end wall that supports it, and securing the blank into the fixture wherein the
clamping mechanism mates with one of the locators and forces another of the
locators into contact with the abutment, and subsequently machining the blank.

15 It has been determined that due to limitations in manufacturing
technology, there is inevitable imprecision in the machining process that forms
the notch locators on the blanks. Thus, the wedge shaped notch may not be
perfectly positioned on the blank, e.g., the corner of the wedge shaped notch
may not be perfectly aligned with the root centerline, i.e., not perfectly

20  perpendicular to the stacking axis. In such event, the previous fixture requires a
greater amount of longitudinal clamping force to attain substantial contact
between the surfaces of the wedge projection and the wedge shaped notch. In
the absence of such contact, the surfaces may make contact in only a limited area
and may not secure the blank.

25 By employing a pivotal attachment, the present invention enables better
mating between a locator on the blank and a corresponding feature on the
fixture. As a result, the fixture is able to secure the blank while imparting less
clamping force on the blank that imparted by the previous fixture. The use of less
clamping force reduces the likelihood that the blank will be distorted when it is

30  secured in the fixture, and thereby reduces the likelihood of misalignment of

subsequently machined features It also reduces the risk of permanently



The turbine section 20 includes an upstream high pressure turbine 26 an@ 30
"."a downstream | ow pressure turbine 28. "For ‘exanple) the | ow pressure t uk BiJHY 2007
28 is forned by a stator assenbly 30 and a rotor assenbly 32. The rotor 1

- 0J tl N Z002 6 assenbly 32 has a plurality of airfoils or blades 34 which
extend radially outward froma rotor disk 36 across the primary working

medi um fl ow path 22. Each blade 34 is &haracterized by a stacking axis S

whi ch extends perpendicular to the engine axis Ae. 5 Referring to Fig. 2 a

bl ank 80 frommhi ch t.he,turhine bl ade,34 (FL.G . ks for eneral ly has
n t1p 37, o r dbtorin sk’ T GsfinRar Bobefent i inaerfPins?SaR0R o o

m dspan regi ogistbiy teNsdsitbnidpesahaingeshe fthet RichrNtKeteicamBimiEhat he

m dspan region 40 fromthe root region 3 8. The platform 42 has an inner
surface 44 adjhecank isipesitionad asalgsioed @Rhiame Bxtutpposed outer surface 46. The
tip 10 37 further includes an integral shroud 47. The shroud 47 has an

i nner surface 48 adjacent the m dspan regi on 40, and an opposed outer

surface 50s TiBidrPUscrif@bROf thedDidwingdes a plurality of dovetails 41 by
whi ch the bl ade engages the rotor disk 36 (as shown in Fig. | ). The root

regi on 3 8 further Hgdl isdesilezlevation schamati¢ repsesentatiopofaniavafloval | y t hr ough
the w dth of th% F?OOt regj on 38. The 15 m dspan region includes a | eading
edge 52) a t r &¥°P Qgéﬁaﬂ' "3‘3e§%'3?:'ed fromthe | eading edge, pressure surface

56, and a suction g fHga pefspedtie vdve 564l best atslieenitiodiient WF h &isfifre ofthand 58
extend between the |leading and trailing edges 52 and 54. The bl ank 80

further includsesent igeantioniters use wihya blanls2. The sacrificial region 20 62
ext ends syhstanti ald. ongitudi.nal.ly fromthe r egi on 38 (shown in
phant on) . Li&he sacriﬂﬁgc# ‘Slag%_ PO %'E‘X'iorqél?%%éfggreaoﬁﬁé‘s{ surface 63, a second
surface 64 spaced fEi@m ihgetipestivestiév BE &n fitmeAbofahé fkfude émg.a@.e (not
shown) extendi ng between the first and second surfaces 63 an

respectively. The tﬂi&r&iswdwett@\r&t\ﬁ@vOﬁﬂarfa@mrsrahdéhbwynlwﬁﬁgﬂw’ctmd and
third | ocators, 2 2, 8 and, 8 res tizvely. .In this enbodi nent, the
rst | ocat o BSORECls inedtyteg BphEFREGR LY i Bihd RS ARAGR | out er
surface 50 of the ghg i adperspbbeyelfi € tHeGTktie @8 tRObIMNINSEFig. T Whefer! shape
with atip 87 and is di sposeé) on the stacking axis S. The second and third

| ocat ors 94 artte BBk isrsecyrad withirothe fixture Aed pheaside 80a rant megion pe the Wank on
di schar ge macq‘i %n%‘.ancriﬁbet%econd and third locators 30 84, 86, in this
enbodi nent, ar ) E th. The second locator 84, is cut fromthe third

surface (not S_hovvn)Fig.h ishiepesspetiivd vibwtlof ERUI@reBAd tHOBlasiesOrg, & Qhfeor 84 1
0 JIJN 7Tn@ 7 |sbgre erably a triangular prismshaped notch with a corner

88 that is intthe Blesk isceing removed foRi the fisturebsamejgctonral | el to the root
centerline C. The third | ocator 86 extends fromthe first surface 63 to the
second surface 64 of the sacrificial region 62. The third |ocator 86 is

pref erabl y0a rR&t Medd R Ghrefiad 0w e IhvGltioa ng S vertical surfaces 90. The
vertical surfaces 90 are equally spaced fromthe stacking axis S
Referring to Fig. 1, an axial flow, turbofan gas turbine engine 10 is
mounted in an aircraft nacelle 12. The nacelle 12 circumscribes the gas turbine
engine 10. The engine comprises of a fan section 14, a compressor section 16, a
combustor section 18, and a turbine section 20. An axis A, is centrally disposed
25  within the engine, extending longitudinally therethrough. A primary flow path
22 for working medium gases extends longitudinally along the axis A.. A
secondary flow path 24 for working medium gases extends parallel to and
radially outward of the primary flow path 22.
The turbine section 20 includes an upstream high pressure turbine 26 and

30 adownstream low pressure turbine 28. For example, the low pressure turbine

28 is formed by a stator assembly 30 and a rotor assembly 32. The rotor



A fixture 91 for holding the blank 80 during subsequent machi ning incblbd@ﬁv

a U-shaped base 92 with first and second end walls 94, 96 spaced apart "t 2002

acconmodat e the bl ank 80 therebetween. The second end wall 96 is to

. -preferably integral to the base 92. The first end wall 94 is preferably
slidably attached to the base 92 to enable adjustnment of its position. To

achieve this, the base includes an uppér surface 97, two chanfered surfaces

99) and a T-shaped slot 98. The first end wall has a | ower surface 100 and

a hollowed interior. e | ower. sutf. 1 I S -5h d to pravide clegrance
Co the upper SRRt P 8f 350 ckled PFE et End T BARIRER ac
the chanf er ed g h 36085 dBR 36\ ackdrs tmag%rﬁfgm&nsﬂw %;ﬁﬁ 2DeGREyes one
end 101 of a T-shaped retaining bolt 102 (FIG 3 ). The bolt 102 (Fig.3 ),
has a t hr eadedlased41i9 shqraeterized Yy a siacking vty daduch ¢xtendgipeependisular iythenot
shown) in the | ower surface 100 of the first end wall 94 and into the

hol | owed i nt erd"8I"® /St ai ni ng nut 104, e.g., a spanner nut with 20
circunferential ly spaesthghe!rss 2 4 Baki SORIRLHNRALR wisind Blagadedrend ) 03 of
the bolt 102. The presence of only m nimal clearance between the T-shaped
bolt 102 and tfoenm& génepily hab ottipBT, e meoetrregion 3&tlongimdinaliy sprsdd fiom theltip does

not turn whil he,ret.ai ner nut ;104 is bein i ght eped. . The first end wal l
Further incl ug’jsa ‘HaL'Ri esas 691]e tﬁg‘?‘f‘%g}f“&?ﬁ)‘ﬁg‘?“t slgagg@"&“grr?ﬁ??f@teﬁechani sm
106. The Upperth@ﬁ{i&ép@ﬂ régi6?§40 B%H-‘t‘ﬂﬁ%% r%iéiﬁﬁh Saﬁ‘#\e%lai%’@ PRAS%3GRr 107A,

i
107B (FIG 3) having a common axis 1 g.3). The diameter of the first
passage 107A iwmrfgcedd adjacantthetfoat regiont Jearsloanconpopedseutgesurfaz@46 THdedipl | s 107

surroundi ng t assages .are as thin a ractical s@.as to mnim ze the

oot 16 of B helt RASEPERRELT Bleatal o e shehud o B8 ahius e W cess
to the 3o ShrOdﬁ’ac%ﬁlgﬂh@%ié%aﬁfre%&%@'ﬁﬁ'ﬁn%pé&@ & ebcd 861 rhé Asgs further
machi ni ng of thée shroud 47. 0 JUN 2002°S The cl anpi ng mechani sm 106 may

i ncl ude an actnegionr38liodhdes splemiity dfiddvefalls 1 By whinhdhe blade engegesitite | | 1.
The sl eeve 110 (Fi is press_fit ipto the seco assage 107B. The
actuator has af qﬂ‘.d?%gg gﬂsrﬁhgwalrtﬁsei)-sfhw&ws&& FiNGIUdR®a 9eve 110,
The | ocking nu | : ) I i ng
Geobbnd € SREGSAAIL b ARINGE s Hlip 9D

mechani sm 106 further in S a tends into the
sl eeve 1101sandmalspactegontioclutes adkadingedgei 32, & 12ilol &lbge Sdcpacet drond (2. The

actuator 109 is preferably a hydraulic pe but fher suitable type may
tornat i vely BeEhEEs BEfih derents: B & RO HTRGRSR: o Mrties end
el ectromechani galion 3i¢aceiBHUAY 58 ¥RRAd bdtWRe AR EnS BRf &aiﬁag’%ea%g '5%%%? 2 bore

10 114 feature that nates with the conical shaped projection e
bl ank 80. The ®bre 114 is preferably conical shaped. The base 92 includes a

| ower surface 115 with tr erse.slofs 116,. 117 tha be.used t.o0
accurately positi o\rller“Fleaf‘ﬁgﬁ Yﬁ?féh“éi"%’teaaﬁﬁ%frﬁ"ﬁi reeyt éz'wcfafri‘%éﬁﬁﬁg“é“ 119 is
used as rejgr 95*23&téﬁ&tdﬁbﬁaﬁﬁhngW&gﬁtﬁ@fnﬁﬁ@ﬁbﬁﬂh@?o&*Pé‘gi@n%@(s%%wn]iﬁ The fixture
further includes an abutnment 120 Wwhich i1s pivotally attached to the second

end wal | 96. RpliantomhgTmosactifcisllrégiod 62 timmudels atfirersurfa@D6 k) racfecombiwyfacecl udes
a substantial |l y, wedge-.shape rojectjon 121 .havi er and | ower surfaces
1030 104 whi it SERELROE PE R dubr et and s kst GRE ShePNEesende upper
and | ower surf , I 20 wedge to
register with ?ﬁg’%g%%nfg&ﬁaglg%%%éﬁgsﬁ%?&?ﬁﬂlGghLégg%.thgrﬁé upper surface 122

i ncl udes a rect angullae blank88d4 funthed éharainaired by dirstpdecond ard third lseatcdrangul ar

shaped notch 86 _of th | ank 80. The rectangul ar pr.ojection includes
opposi te stde g%rrgf“aé%‘gsgﬁs%ﬁﬂv% Inthisrentbodiment, tf?@.‘“f@l“@frsizri@aagai nto
FIG 2, the copigcal: t 1 rm an
i nsertion axi SBEIO?%th ?ﬂgaz e%éeég?ﬁgﬁ" tﬁgrﬁﬁ?@%gﬁrﬁgﬁ%@c@w@gﬁ Sg &z gglge 92.
The rect angul aprgjectipg préferablihés akcbhicaldhapd with aniptdTandrisdisposed oaxhe |,
preferably such that the side surfaces 128 (FIG 4) of the rectangul ar
proj ection 127staekiag axy Salke sqsandipad tyind logasersBiand §6ctreimashined intp thq n t hi s

embodi ment, thg,}ngh hﬁgg%i%l élééfrofn()(fiscmir\f;%tn?alch%in%? tﬁ)%r}ie&ﬁldtar}l% third locators

30 84, 86, in this embodiment, are each a notch. The second locator 84, is cut from

the third surface (not shown) of the sacrificial region 62. The second locator 84



30 abutnment 120 to the second end wall 96 includes a stage 130. Referri
¥ 0 (0¥

-.nowto FIG 3, the stage 130 is secured to the second end wall 96,

recess 132 (FIG ~ 0 ~uH a~a 9 3) between a pair of vertical walls 134)
.136. The stage 130 includes an upper surface 13 8) and a cavity 140. The
cavity 140 is bounded by side walls 142, 144 and a bottom surface 146. The
side walls 142) 144 preferably neet at’a corner 148 and are preferably
angl ed such that the dianmeter at the top of the cavity 140 5 is snaller

than that at the pottom of the cavity. The abutnent 1 i ncludes a | ower
surface 150 ah%PraPeﬁ?b(bbP tAgHRE PTISTR 5&%&’.‘1 WOFFha‘ggléﬁﬁPT%%gﬁ@tH iptegyested; he

b 120 i L tu: : : 150
abut nment 'b? t'ﬁézj%h'ftuslﬁ%%g? t§ :38% ggragﬁlqg%é'%t %Urﬁ@rhtn? . the tﬂl%&ﬁ%l‘l ggace

of the abutnen the upper surtace 138 of the stage 130
and the pivot etfedds Bomahe firso sedaders3t thahe sacony sudite 64mf Thesaerificial egdn

preferably has _a, gsubstaptially dovetail-like shape wi,th a circular base 155
and a maj or oé@erﬁ'&}ﬁ‘rg atfsﬁ%dfbﬂ gflijaéﬁ‘iji‘%‘?“?’éﬁ%&qd\}@“f neludingst axis 153

(Fig. 4) i9 orgdgfcaf anri‘tieése?d}'i ﬂib% eca‘iis ad’@bb%relé’q%au%éﬁacea floliftneavi ty 140.

This configuration not only enables the abutnent 120 to pivot about the
pi vot axi s 153tdekingaixiz®B.assi sts in keeping the abutnment 120 and the stage

130 i tact 15 with h ot her, | i di f [ lied t
the wedge.  Ref er ri i S Bb Ean RpLding g hiagh SLAUTE SbsesyeriGmastunes nbl y
substanti al l'y ii?@%&%@%-"s%@eg Hale §ﬁ1€vaﬂ&r}9&rqrﬁa§gé&ﬁ%€um olhgg g}%f%@d Sparpuch

that points on e wedge 1 travel para to the upper s ace 97 of the
base as the wadgecqgmmpdatt tlebldik18(PihecdbetvedzauThe seeopd end walk D6 i153. The pi vot
axis 153 is preferably equidistant to_the opp si[e si de .20 sur es 128 of
the rectarful a‘Fefﬁﬁb}Ye‘équbﬂt‘lQ‘F%89%I865F%F %194&8@&““?%?@)‘{@ a center

poi nt 156 on t r 8 ; | L OF /. This
enabl es the aButren f%%%@%ﬁsgeﬁgbv&giawg%e&?g{lw |hgfnt' Elze)c%cg]tggé g{l‘k’g}gesi tion
of the rectandakaincludes sctippen sdiZace M) ewe ehimferqdaiurfacdsrodl, atd ¥ &-shapédie upper
surface) of the rectangular projection preferably remjns on the 2

i nsert :c OR thi ot chhetirgt ed’&aﬂ’*ﬁl has adpyer %‘{r_falcﬁéogtaﬁ‘bé hPB?‘t’?ﬂa‘_r““ﬂ%i Jgéz E:I WO
sets of hol es 148 ﬂflrﬁage 46? nétaqu]\taﬁéh &’6&?‘5’@6 g&%ﬁgﬁé tobt‘%gxﬁFérGS%rf‘ﬁ%é b7 biheade

ends extend through one o e palr es an nto the second end
wal | 96 t dssechase andeo s¢gigier Widh abd cotactabe chrathfered sudhdes 96.of Theebasab 162

tends f t t 130 to hel 3 t 130, f lidi
AR T RN C R T RITTSTE R

h h d i [ f
(hcouah = prstcuse ORI, 16 Ly g reh R ore, o

of the upri ghtthraighan opeeing lfndtrshotvnLiadhé lovdrsurfaceclOfddshafirst ppewad @41 ace

170) and a pair qf counterbored holes 172. Each of the counterbored hol es
172 is boundecP"mS‘ymé’rFBShP %?J‘\%ﬂ”lm-lﬂreéﬂ‘l‘ﬂ“%“% t@'ﬁb&?ﬁ“%t"?‘hﬁ’é‘[‘par al | el

to the uppgy Sifdufteredtldlly sPaced holes, is tightened onto the threaded end 103 of the
bolt 102. The presence of only minimal clearance between the T-shaped bolt 102
and the T-shaped slot 98 ensures that the T-shaped 102 bolt does not turn while
the retainer nut 104 is being tightened.
The first end wall further includes an upper portion 105 that supports a

25  clamping mechanism 106. The upper portion 105 includes a first and a second
passage 107A, 107B (FIG. 3) having a common axis 108 (Fig.3). The diameter
of the first passage 107A is greater than that of the second passage 107B. The
walls 107 surrounding the passages are as thin as practical so as to minimize the
profile of the first end wall 94, This in turn affords substantial access to the

30  shroud region 47 of the blank 80 and thereby facilitates further machining of the
shroud 47.



air of bolts 176 extend through the counterbored holes 172 in the ahQut
P : 34 Ty

" and the holes 160 in the stage 130 to retain the wedge 121 to the st

130. Each bolt 176 is tightened until the head of the bolt forces an
-associ ated conpressible Oring 178 into contact with the counterbored
surface. This effectively forces 1o the abutnment 120 into contact with the
stage 130 but does not prevent the abud ment from pivoting relative to the
stage. Cl earances between the bolts 176 and the inner walls 174 ensure that
there are no intert : : I t nt 120
from pivoting. The @%E&ﬁ@ﬁ%ﬁ‘%ﬁgwgﬁ@ e&cgﬁgglaﬂggugebggpg,ebgg%%gﬂpgm 180

t hat hel ps 15 (BiG.@#9, dndea loekingngul Hr Blieogbeeste 10 (RI@B)a prebsefitiheonthei nt o

registration with the re gyl ar shaped pr,oj. ect.i on the fixture.
Despite taperisﬁﬁ)“pw_é?sé‘g?rié‘?!@e!ﬂ‘ia f“ft%togga %Sllmﬂqgaﬁ ﬁ?'éﬁl“i’@ﬁh@ﬁf'“_ et ween
the rectangul g REOLESE130. AR I8k RE 13T HhPEaded BRRFNE QEGAtor 109, Thkde
mechani sm 180 preferably conprises a novabl e guide pin 182 positioned in a
| ongi t udi nal piEgAEemédhnisthqiEsthaegiacldfeslBaonatde shaft Ei3dthat extendssntopen, t he

or ot udes 1 1 ot HESSIAR 2Bf axBehes o MsNdiag e b1 oFihe sgaior i) SRt ne passage
is vertically j i Q,B,etq ; I ) thereby
positioning t ﬁgwgg%}?gg\p% ‘Elujéiegglﬂ}/ %%ﬁg@g%yﬁﬁ b?ﬂe I o&gﬁﬁgﬁk it@nlb %%yt he
rectangul ar slakpadtivey bé edployad, tifidudihg@bist. not tieited o6 puelimgicend 25 188 has a

tapered tip with a dianeter that is smaller in nitude that the w dth of
the rectangul ecgﬁaﬁe@ngaeemaahalme.& ﬁsw%@ﬁ&ﬂiﬂwﬁﬁ@se RES be

adapt ed tq,sepgr : i : gggof the

cl anpi ng (#é)c hglﬁi@%nﬁ‘i%egﬁa%agg“@ﬁi@?g% %?E%a:pggﬂfi%%émggﬁn&l@glb@y i ncl ude a
spring 192 di Shieshede b4 isgrefetably apnicdbshaped.30 182 and the cover plate 186. A
portion of the resilient cor_rpcﬁ)nent ma recesse ithin the_ end 190 of

y be W
the guide pin. Uponltehase Phdclydes g lomer %ga?%lk%wltgtrfﬂsﬁ%& 8189, ke back

surface of th %;a&g]bg I | jdg pin 182

and pushes itetp{l}'rartﬁ er |r?tact)otggéggiﬁ}glﬁgogﬁéﬁ%ﬁcﬂgg%?alg%“ i@f&mﬁg%lﬁqng in

conpr essi on oftoblg ielsil 19 Bnised asriederemde fédldre ibpfabdtaidaefolie bdse 92l anpi ng

mechani sm 106, the co%essed resilient conponent 192 provides a force that
1

in 5 effeck hel ps tBhetixure; fehen inglrdesanakutment 439 wbéchfigie'tvmaélygitﬁcwe base
92 furth i f T | at f 198
may turtnery,lfe %}é&lﬁd anPhal 5§T Wei*eg@n%{;‘éigﬁzg Fg(‘égtgttgéa%.ﬁgltewe plattorm

i s di sposed upon the upper surtace I xture, and

pr ef er abl y hasprafepabdy invlddesa subdgeatidy2védpatshepddeprdieciion ©21 hevirdg sppeped sl ot
98. The platform 198 is_shaped such that upon placing, the bl ank ypon the
platform to tHY lowsturiigesalds 138 gyhictheonyetgedoward amedged<sr Thomnglkis | of
the fixture ar i gl i T } i r ot at or
mechani sm 204)1?%@2'%?)%%?}“)%&8? l%ﬁ?@ﬁﬁfl?%g%ﬂ@gﬁ(@érﬁgga lgg%mit}?he r ot at or
mechani sm 04 weadpettbeegistppwith tR0GcoddcabaBS 0P blanke8Ty aDtecupyet burfive

rotator nmechanj sm 204 and the support 206, 15 so that the rotator mechani sm
204 rotates thkiRgpdesrgctargdatprojection bbshaped thmpte with thedsctenglatpace ar ms

regi ster it HEPREREn} n HEHRE Chne8baily HSIePA HERS GG, oo o1

mechani sm Thesi@pfirficepre’odndtdncuppexéuiface 129! now be di scussed. The fixture
91 20 attaches to the support surface within a grinding machine (not shown)
usi ng conventional RefergsnsaRdpdiiti Agthe somratbose 114 and thpedgs k2qekthel in the

it h I | d d |1 f th
Pt ure: 0% upbRdaentdoat dpiie ol S BT ERANd T B Rt MbrS BT Of e
cl anpi ng mechagysg 9 1 Gfe réctaaubid bfedRn1RAYFId &) RS Bn megin%r%i{)rhgx@ paft 113

noves al ong the 25 insertion axis'toward the sécond en 6. Referring
to Fig. 6, theprefeashly suphrtbahbmiidesirfackul28/(FdGgdpeftheirediariguéar iprgadtioshen t he

bore 114 has f ngaged the conical projection 82) the wedge shaped
Yo 8 RE G cagd et ot e BjsekBraods

notch 84 nates 1 and the rectangul ar

shaped not ch 86 et Bk dubdlifedt St ARGUNRAaAIIDCEVBENY SRELAG He7- The

| ongi tudi nal cl anping force causes
30  abutment 120 to the second end wall 96 includes a stage 130. Referring now to

FIG. 3, the stage 130 is secured to the second end wall 96, in a recess 132 (FIG.



30 abutnment 120 on the fixture to pivot about the pivot axis 153) to 40 JUN 2062

" position that provides the best possible orientation of the wedge shaped

projection 121 for ~ 0 ~uN aooa 12 nmating to the wedge shaped notch 84 on
-the bl ank. The wedge shaped notch 84 in conbination wth the wedge shaped
projection 121 prevents the blank fromrotating during machining. The
conical projection 82 with the bore 1121, and the rectangul ar shaped notch
86 with the rectangul ar shaped projection 127 prevents 5 the blank from
novi ng wi dt hw ' ' lyy |y j dove
tails 41 can Zﬁgr&c%é\g pltaﬁt% cf)‘%3 ﬁgglf‘ixléns%tq q’gh}?ﬁcghéﬁa%%]qd;@%géﬁr}'lsgcblpeél regi on
62 usi ng convewmtfiaceridi8, aud ndavity I#8c Theeadpet 4 is bouhdeed by sideewallsSi42¢ €44 he
fixture references the stacking axis and the root centerline a programuable
gri ndi ng ach ARG a PRHORHas 146 d hesidevalls dfid, | Hhprefissbly MERALtiALomes. 7, once

these dove t aits 438 SréAERKAPthol &l uch 8. By M dhelcSp SERRGARPFl] 1O the

bl ank 80 and the e]ect y actIvated. e rota

mechani sm 204 icanalles tHanehstha thie B3Ot of thetcatiey. and consequently, the arms 210
lift the bl ade out of %tbze pl atform 198. Then, the_ blapk is rotated and
placed in a sinil arlhgabptment 128 maldes plewercuisface L3R andoapigat projector 5¢ci ng

upward. Thus i : j tq’,:m.gl I i he
second surfacFeigZA&%?&?&gll@gg{Fi |C|’atlhg(r‘)de"‘gti"%ﬂll BO ﬁ%&@?%ﬁ#“&eﬁ%?&? can be
ground into t kecthihatthe lswehsuatacé 05€ bftheiabutntent $20 sysbsitiongd ah tiuppedhen t he

sacrificial region 62 is renoved, thus renmoving the second and third
| ocators 84 arfdriags 13Bef the siage 43 Gandsthe pixpt (1A i prsitianed imitig cavify H0.t he

h d 47.,,2 ' [ . . d
and val |98 (HETRAA s 1eBRYLER Sialfiasobal ke SRR bRt SETONC
| ocator 84 in babel#anta majlr oulbve sidiczhl S84bliquelphngled fetativieYto pgivdtiagised on

the blank, e.g., not perfectly aligned with the root centerline C_i.e
not perfectl ygléér(ﬁkgﬂds)mféﬁf tognate avity the isidg gvadls i1 42,9 44/0f the pasdty) 140. (Tilus
fixture is abl i i Ef ] in the
| ongi tudi nal di P gg‘fﬁgg‘?\ﬁjb ﬁa%&ﬁ%b@%%%dé@eéa jtoﬁg%b%é\glg%%tgﬁgf’&tg Eg’g? In one

i nstance, the ¥58cut akd akgists in kepingehiistedmbyt 128%ndfth@smgs 03 Palmdtact 0 58
pounds. The use of | ess |ongitudinal clanping force reduces the |ikelihood
that the biSank¥ih eachipsheriwhegrlprgitugdinahforeesiase appligd éoithervedge. Referring, and

et eby educl el L bRAtatk 1 B9 LRI ol SUESSHIGHIL K TG 0 S0

features. In the I men 1S°1S accCo

di st urbi ng hippdt Brfd097 bE thetmasp 03 istichothatygoints owahé Wedgd 12 heawd parallel
| ocators, ther ebt\( ensuring that the blank is positigned as desired within
the fixture. \WAitheuppessprtace d7:0f thebassias she wedeegraiscens 12] piatsabewt thef er ence

toillustrate -g&t;&i nt i LE i el . jve
enmbodi nent s, (E:)Llas V\§| asﬁ’ae(fgﬁtiagﬁzﬁsgg%{)e&q fgr%lktg @ﬁggatn Lgb tlhh\?éﬁﬁ%'%ﬁsﬁdem [l be
apparent t2 peusfacss 128idfltkarectangller projectipnn 27 efid mene preferatilppasséescri pti on

wi t hout departing fromthe spirit and scope _of the invention, as recited in
the clains app‘bfﬂ!’@g afepter BOINT oQ on themnpse sirface d 2R Of theretanguwlas di ng wal | and

Iy rsLend Dot RNt BN e o | 0

lateral position of the rectangular projection 127. The center point (relative to
the upper surface) of the rectangular projection preferably remains on the

25  insertion axis.

Referring again to Fig. 3, the stage further includes two sets of holes 158,

160 and a tab 162. A pair of bolts 163 with threaded ends extend through one of
the pair 158 of holes and into the second end wall 96 to secure the stage 130 to
the second end wall 96. The tab 162 extends from the stage 130 to help prevent

30  the stage 130 from sliding when subjected to longitudinal forces. A pair of

clamp screws 164 extend through and protrude from openings 166 (FIG. 3) in



to little operator interaction, however these features are optional. 10 JUN 2007
- Al though the present invention is disclosed with respect to securing a

bl ank having | ocators in a sacrificial region, the |ocators on the blank

need not be located in a sacrificial region. Nor is the present invention
limted to use for subsequent machining. For exanple) the fixture may al so

be used to secure the blank for subsedﬁent I S nmeasurenent. Locators may be
protrusions or indentations so |long as the associated features on the

fixture are adapt accordingly.. Pl.agcenent of the lacators. may be,changed,

So'that the o8B obMePBERLMATRY e PaN G e ek 199 SEpRneT Bhe faBa

i nst ead of th%fﬁfeﬂ%i%ﬂgw%m.s or the root centerline, the fixture can be
onpl e

nodified to ¢ the blank. It is therefore contenplated that the 2o
appended cl ai ns wi |IThecabutnenan@0 urther nmudiides aauppersudacehfhdindrepaic of hat f al |

within the tn,ie sgope, of t lnventdion. W ¢l aim 0 JUN 2002 14 C ai ns
1. Afixture FBP"tﬁg:IO(‘]?‘hB"lﬁs Bﬁan%c?‘sq{ﬁ’&e ﬁ‘?tﬁ‘ﬁ‘?{gwgﬁhﬁb’séjl? i‘srtéqunf"c’)‘ggff 8% and a
second | ocat Olipnet REAIMI74tdAA G dollflertibrB® siitRa paraNaMoge Gher YaifAce 19 Y Spaced
apart to acconmpdate the blank therebetween, said fixture being further

char act er i zed pirf-bolts ¢ Té eptendsthrewghathie courterboresi ilesgl A2ria the abnitmpnti ang
supported by a, first e of the d wal.l's; an n . abyt nme | g
supported by a{h%_ %lﬁﬁag(gﬁ’etﬁﬁftagﬁﬁ@%”\;\ﬂ? Itl%e,‘f’ ‘?ﬁe%nﬁ(lﬁattﬁ%%%e E}eocgl?“f%g t he

bl ank i nt ot Negfi peUs Bghtehé Gl BRI K42 d e PBYISBr 683 R 2siticlalbed! ddtngrbdsille | ocat or
and forces the second Focator Into contact wth the abutnent; and 15

wher ei n at | ed3ringrig8afitosantictivithphercpumtarbened sunfaoed Thas effestivelyforces s free

P L Sk e G ELL e SURRRLLE AL P TS X2
val I. 20 3. Theyihed: Wt PivofihgtdMiide ¥R fhge. OlrdncEsSbetve&piheboltad 76
substantially conical shape. 4. The fixture of claim2, wherein said
abut nent i ncl wadshainmebwallmtT4adnisyre that there are no interference between them that
would prevent the abutment 120 from pivoting.
The abutment 120 may further include a guide mechanism 180 that helps
15  guide the rectangular shaped notch 86 of the blank into registration with the
rectangular shaped projection 127 on the fixture. Despite tapering there may be
little or no leeway for misalignment between the rectangular projection and the
rectangular shaped notch. The guide mechanism 180 preferably comprises a
movable guide pin 182 positioned in a longitudinal passage 184. The passage
20 184 has two ends, one is open, the other is blocked by a cover plate 186. An
end 188 of the guide pin 182 protrudes from the open end of the passage 184.
The open end of the passage is vertically aligned with the rectangular shaped
projection 127, thereby positioning the guide pin 182 to mate with the lower
portion of the rectangular shaped notch 86 on the blank. The protruding end
25 188 has a tapered tip with a diameter that is smaller in magnitude that the width
of the rectangular shaped projection 127.
The guide mechanism 180 may be adapted to separate the blank 80 and
the fixture 91 upon release of the clamping mechanism 106. To do this, the
guide mechanism 180 may include a spring 192 disposed between the guide pin

30 182 and the cover plate 186. A portion of the resilient component may be

recessed within the end 190 of the guide pin. Upon securing the blank 80 in the



~wedge shaped feature that pivots about said pivot axis and mates w Hihaﬁa@?ﬁﬂm
25 second |l ocator on the'blank . 5. The fixture of claim2) wherein f

pi vot has a major outer surface that is at a substantially oblique angle
rel.ative to said pivot axis. 10 JUN 2002 15 6. The fixture of claimb5,
wherein said pivot has a substantiall % dovetail -1i ke shape. 7. The fixture
of claim3, wherein said abutnent i ncilldes a substantial | y 5 wedge shaped
feature that pivots about said pivot axis and mates with the second | ocator

on the blank ﬁxﬁxé% &“?hé(Bi&k%ﬁﬁa&foﬁh@}éaa?\kgl‘g?E(St@ﬁ B6 $iikds BontRdt WiaSth@ mej or

outer surface t Is at a substantially I que angle relative to said

pi vot axis. t guide pith&87 and pusbewit figther mt@ thedhegitidinat pasdage B8 résultinghier
conprises a third | gcatqr, and,.sai d cl anpi chani sm f.arces said third
locator into GOMPHSHONOE gl SOmRERET 00, UPRR reiesse of heciampdem o,
wherein said giudhamsth 6}5,1'11& QS@R{%@%%ﬁlﬂ?&téofnﬁéﬁéﬂé@9@%&!&% ABERInihh said

1
third locator on said blank, d said feature has opposite side surfaces
that are sabsteffiatti kelpsytoegsh theddakt80f aveay fearh dheplixtote Hxi s. 11. The fixture of

L S 137 Shn S 5 Sl Bl BT S P
vedge Shaped’ FAATEFESHaRRRoGR oAk Mk Fiflce o7 O HTesg o8 P RIERUR 1 e
second | ocat orandipréfably tas la prdtBudifgheidge 202thet edtercls antmtieT-shiypedesiot 3Bai d
abutment i ar t'Ihheerplzft?orrnr':lr i9ssei§ sﬁaped such that upon placing the blank upon the platform,

10  the stacking axis S of the blank and the insertion axis I of the fixture are
substantially aligned.

The ejector 200 includes a rotator mechanism 204, a support 206, and a
shaft 208 extending between the rotator mechanism 204 and the support 206.
The shaft 208 is engaged with the rotator mechanism 204 and the support 206,

15  so that the rotator mechanism 204 rotates the shaft 208. The ejector 200 further
includes two space arms 210 attached to the shaft. The support 206 may include
holes 214 in register with holes 212 in the base 92 to aid in attachment of the
ejector mechanism.

The operation of the fixture will now be discussed. The fixture 91

20  attaches to the support surface within a grinding machine (not shown) using
conventional methods. Referring to FIG. 5, with the fixture 91 in the open
position the blank 80 is placed between the end walls 94 and 96 of the fixture 91,
upon the platform 198. Thus positioned, the actuator 109 of the clamping
mechanism 106 is actuated so that the bore 114 of the shaft 113 moves along the

25  insertion axis toward the second end wall 96. Referring to Fig. 6, the clamping
mechanism is fully engaged with the blank when the bore 114 has fully engaged
the conical projection 82, the wedge shaped notch 84 mates with the wedge
shaped projection 121 and the rectangular shaped notch 86 mates with the
rectangular shaped projection 127. The longitudinal clamping force causes the

30  abutment 120 on the fixture to pivot about the pivot axis 153, to a position that

provides the best possible orientation of the wedge shaped projection 121 for



25 feature that mates with said third |locator on said blank) said feature
havi ng opposite side surfaces that are substantially equidi stant froniﬁmuwﬂmz
pi vot axis and further having a central point which lies on said pivot

axi, s. 10 JUN 2002 16 14. The fixture of claim 13, wherein said pivot has

a major outer surface that is at a substantially oblique angle relative to
said pivot axis. 15. A nethod conprisﬁwg: 5 providing a blank having a

first locator and a second | ocator spaced therefrom providing a fixture

having a base _w.th epd wal | s, bei,n ed . apart tQ acc dat i d,bl ank
{her ebet veen. maHEd Tieotfse hrReDtEET Fiy i ik, e R APt adieh Sl di ng
sai d bl ank, sg ShniifdRIn Wit BfeNadgs Rhald oA 14 Erebintd tRMadk r&@! d end

wal I s, and further i ncluding an abutment bei ng supported by the other end

wal |, wher ei nratatingedigingomachiding aThle cormcadipngjectpntinwihntlankbre dil 4, alditherent i s
free to pivot in re|latjon.to e end wall that su res it d securing
sai d bl ank i nfSstangpigr shapednot ‘éith“?aﬁeataeﬂﬁﬁﬁi‘ﬂgg‘ﬂ&fﬂréﬂPgr’r??rﬁf%@mﬁ Wi th
said firstglo f REGE, h@issecond |l ocator into contact with said
abut ment . ?LG. ﬂ%seﬁnrrkg?ﬁrgdﬂ%f %Y"z‘?m ‘135) wherein said abutnment is pivotally
attached to sai d sé&¥uinchediadadiiedly eld ihhe Tikmreyehdrdoveotaile # hican USgrowhér ei n

Lhe T1nst Locaton N, S huesiani el L canical Shane. 1o T aeipod o
ooty el B Bt ol gy e RASRCHUS ABEREDBRERT | |
maj or outer stlid @oecéedine a padbgrammabletgrinding hachiriel can be usedamd isel ative to
said pi VOtlo ax Ip?éferred. Referring to Fig. 7, once these dove tails are completed, the conical
bore 114 is disengaged from the blank 80 and the ejector 200 is automatically
activated. The rotator mechanism 204 causes the shaft 208 to rotate and
consequently, the arms 210 lift the blade out of the platform 198. Then, the
blank is rotated and placed in a similar fixture, so that the second surface 64 is
15  facing upward. Thus positioned, additional dove tails can be ground into the
second surface 64 of the sacrificial region 62. Additional features can be ground
into the blank, such as notches in the shroud or platform. Then the sacrificial
region 62 is removed, thus removing the second and third locators 84 and 86.
The projection 82 may then be machined off of the shroud 47.
20 Because the abutment 120 is pivotally attached to the second end wall
96, the wedge projection 121 is better able to mate with the notch locator 84 in
the event that the notch 84 is not perfectly positioned on the blank, e.g., not
perfectly aligned with the root centerline C, i.e., not perfectly perpendicular to
the stacking axis S. As a result, the fixture is able to secure the blank while
25  imparting less force in the longitudinal direction than that imparted by the
previous fixture. In one instance, the required force was reduced by 75%, from
220 pounds to 58 pounds. The use of less longitudinal clamping force reduces
the likelihood that the blank will be distorted when it is secured in the fixture,

and thereby reduces the likelihood of misalignment of subsequently machined

30  features. In the best mode embodiment, this is accomplished without disturbing



10 JUN 2002 17 20. The nethod of claim 19) wherein said pivot has a

. substantially dovetaillike shape. 21. The method of claim 17) wher eihl 4N

abut ment includes a substantially 5 wedge shaped feature that pivots about
said pivot axis and mates with the second | ocator on the blank . 22. The
met hod of claim 21 wherein said pivot has a major outer surface that is at
a substantially oblique angle relativd3to said pivot axis. 10 23. The

met hod of claim 16, wherein said blank further conprises a third | ocator

and said cl anpjng nechani smforc said,third | ocator i.nto contact .with
cai d abut ment S HosTGAEP Mt oRe Aef osrtof, P v Baf MEMRRK' her
conprises a 1poskidhed & dddptd Whsthefikturgai d third | ocator on said bl ank,
and said feature has opposite side surfaces that are substantially

equi di stant from saVaileppatticalar nventin hps beeredaserbedfwith egferen® tonher ei n sai d

feature has a.gen oiat which |ies.an said.pivpt axis, 20.26. The
mechod of ol aifiidat giiRdthetheaPobd FouRarkE of e Bl emboimBytsconi cal
shape and sai disatullt s¥aiAUitionsll dmtRirRents!O5tha ivieddidny Wil 88 8psdrait 8 pbRahdir e t hat
pi vots about said pivot axis and mates with the second |ocator on the

bl ank. 27. Theskillsdhimthectrt epon refez@ce wh thiedescaption withaurdapartiog fieey theonpr i ses

havi g opposi 150418 SEoRY Sbe FERBoTPL s BERRY PSPt er s (PPom oai d

pi vot axis andhéYhdeed RoVhdl@ adsliaMBtwall anB Phdytinbbddtie ihie@fal FurRhHodR] Vot

axi s. 1 0 JUN 2002 >. 28. The nethod of "claim 27) wherein said pivot

has a maj or ouheplatfornaod thewiectpmallow the prosssstorytiize putoniatagualaraping svithe| at i ve

to said pi 160t 1%%&% %perator interaction, however these features are optional. Although the

present invention is disclosed with respect to securing a blank having locators in

a sacrificial region, the locators on the blank need not be located in a sacrificial

region. Nor is the present invention limited to use for subsequent machining.

For example, the fixture may also be used to secure the blank for subsequent

15 measurement. Locators may be protrusions or indentations so long as the
associated features on the fixture are adapted accordingly. Placement of the
locators may be changed, so that the same or another design reference axis or
planes are used instead of the stacking axis or the root centerline, the fixture can
be modified to complement the blank. It is therefore contemplated that the

20 appended claims will cover any such modifications or embodiments that fall

within the true scope of the invention.

We claim:
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abutment; and

15  wherein at least one of said clamping mechanism and said abutment is free to

pivot in relation to the end wall that supports it.

2. The fixture of claim 1, wherein said abutment is pivotally attached to said

second end wall.

20 3. The fixture of claim 2, wherein the first locator has a substantially conical
shape.
4, The fixture of claim 2, wherein said abutment includes a substantially

wedge shaped feature that pivots about said pivot axis and mates with the

25  second locator on the blank .

5. The fixture of claim 2, wherein said pivot has a major outer surface that

is at a substantially oblique angle relative to said pivot axis.



;91 109 ()- !'#ly 10% ()-\ @S1!1% 10% ()-!!

109%&' () -, 10%& ()-4&10% ()- 10 10 10'1.!109%& ()-[}[<uSl! 1% L' 10%& {)-JuM2002
1098 ()-109& ()-!#109& ()-1 109& ()-!;1 109& ()-1 8!y"##H#} TJ@ 1% 1010101
109 ()- '@ 109 ()- 3+ 109& ()-!: 3+

109& ()-y) 109& () - #! #H#sHH#SIETI @ 1% 109&109%& () - LZ10%& () - 93

109&' ()-910%& ()-10%&' ()- )v109u& ()- $6$$$$, % MMETI@ 1% 109

109& () - 3S109& ()- f109& ()-9109%& ()-S5 109%& ()-9

10%' () - r 9RSE&S dETI@ 1% 10L" 10%&’ () -9 F10%&' () -Fz, . . .

T006 () L100ab) - o VADSRIS OF Gains.(ybaraih aid pRygL ek 3 esbssantially dovagaib-lke < 1004 (
+100%& ()-"y) V888 (- F 100& ()-$$10%: ()-((<))))JI*dETI@ 1% 10Y8LO%&: () - 610
%& ()-,5100& ()-310%& ()-1109%&' () - FRO100& ()-J*******++ @106 10%& ()-!
100\ & () -, 10%& () - (0% ()-. 10 10 103: S10%& () - ,

+0--.1) (1)12x6_@ ! 8 Thé@éﬂ{ry of %lﬁmgo/&hirfm- s@l a%f : tincludes pisubygpsially ) - - |

o0 ()% 1 1698 TRPREERRIR vl it it B s pod Qiriip o8 10\ 1

109 () - F 10%écopd lodatar@HRhé plank . F 109& () - X9q: ; G<<<<<wi [ ML! I | FL! 10%

8. The fixture of claim 7, wherein said pivot has a major outer surface that

is at a substantially oblique angle relative to said pivot axis.

10 9. The fixture of claim 2, wherein said blank further comprises a third
locator and said clamping mechanism forces said third locator into contact with

said abutment.

10.  The fixture of claim 9, wherein said abutment further comprises a feature
15  that mates with said third locator on said blank, and said feature has opposite

side surfaces that are substantially equidistant from said pivot axis.

11.  The fixture of claim 9, wherein said feature has a central point which lies

on said pivot axis.

20 12,  The fixture of claim 9, wherein the first locator has a substantially conical
shape and said abutment includes a substantially wedge shaped feature that

pivots about said pivot axis and mates with the second locator on the blank.

13.  The fixture of claim 12, wherein said abutment further comprises a
25  feature that mates with said third locator on said blank, said feature having
opposite side surfaces that are substantially equidistant from said pivot axis and

further having a central point which lies on said pivot axis.
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5  providing a blank having a first locator and a second locator spaced therefrom;

providing a fixture having a base with end walls being spaced apart to
accommodate said blank therebetween, said fixture further having a clamping
mechanism for holding said blank, said clamping mechanism being supported by

10  one of said end walls, and further including an abutment being supported by the
other end wall, wherein at least one of said clamping mechanism and said

abutment is free to pivot in relation to the end wall that supports it; and

securing said blank into said fixture wherein said clamping mechanism mates
15  with said first locator and forces said second locator into contact with said

abutment.

16.  The method of claim 15, wherein said abutment is pivotally attached to

said second end wall.

20 17. The method of claim 16, wherein the first locator has a substantially

conical shape.

18. The method of claim 16, wherein said abutment includes a substantially
wedge shaped feature that pivots about said pivot axis and mates with the

25 second locator on the blank .

19.  The method of claim 16, wherein said pivot has a major outer surface

that is at a substantially oblique angle relative to said pivot axis.
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22.  The method of claim 21 wherein said pivot has a major outer surface that

is at a substantially oblique angle relative to said pivot axis.

10 23.  The method of claim 16, wherein said blank further comprises a third
locator and said clamping mechanism forces said third locator into contact with

said abutment.

24.  The method of claim 23, wherein said abutment further comprises a
15 feature that mates with said third locator on said blank, and said feature has

opposite side surfaces that are substantially equidistant from said pivot axis.

25.  The method of claim 23, wherein said feature has a central point which

lies on said pivot axis.

20 26.  The method of claim 23, wherein the first locator has a substantially
conical shape and said abutment includes a substantially wedge shaped feature

that pivots about said pivot axis and mates with the second locator on the blank,

27.  The method of claim 26, wherein said abutment further comprises a
25  feature that mates with said third locator on said blank, said feature having
opposite side surfaces that are substantially equidistant from said pivot axis and

further having a central point which lies on said pivot axis.
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