;€3e9692234@f B66x6T6T" ; 1 SH ELD FOR MASKI NG A FLOW DI RECTI NG ASSEMBLY 0
2 0 CT 2002 This application clainms benefit fromU.S. Provisi cq:gb
Application Serial No. 601089, 664 filed ©on June 17, 1998. CROCSS Ehéqq&E
TO RELATED APPLI CATI ONS Thi s application contains subject matter related to

the follow ng copending U S. patent aﬂlpl i cation Serial No. 08/9
filed Decenmber 19, 1997, entitled 5 SH ELD AND METHOD FOR PROT%N% Hmm"\m“\
Al RFO L SURFACE and comonl y assigned to the assignee of th

application. TECHNI CAL FIELD This invention relates to a shield for r1ea166*
protecting the surface of an ai SHIELDEROR MASKING o protecting the airfoil
fromparticles directed at SAFLCWrDIREGCTINGGASSEMELYOF THE | NVENTI ON An
axial flow rotary machine, such as a gas turbine engi ne for an aircraft, 10
has a conpressi on section, a corrb Stl@% CtIO tur b| ne section. An

annul ar f| dWs-appliceden wairsReneltiram JO¥NY @PE icatiqry Sefialeh t he
sections o Wnbl y extends axially through the
engi ne. Eoidq%oﬁ@%g%gr’%rfywﬁ)%ﬁu es a plurality of rotor blades which
ext end out wardly across the working nediumflow path in the conpression

ace whi oh GROSSAERERENEE AR TEotARPEIGATRIN Vo nt o "bound che

wor ki ng medi um Trﬂ}Na t&t.oﬁf&nﬁ.ﬁé eubjeémhbvraaﬁed%rtﬁa?eougiwmg%génmﬁ ges

whi ch extend ra | nwardly across the work %3\9 dium

e e x o (b6, patent abplichtion Sm o, ORSTA A6 B Decataris, 4987, entiiad

sectio ﬁ?ﬁ ﬂ m{i n

assenbl %*ﬁgiﬁfﬁ@'g‘@ ai @oﬂp '@ﬁc-ﬁﬁ ﬁ&ﬁAWd&R&@gﬁgﬁE%@%raet W th
and di scharcgmmbmymslgnegi toetHe assighee of dise shisiegbapslicationf | owed t hrough t he
engine. Airfoils in the turbine section receive energy fromthe working
medi um gases and drive the rotor assenbly at high speeds about an axis of
rotation. AFEéﬂN'IéALrFIEil‘b conpressi on *@0002* 0 2 OCT 2002 2 section
transfer energy to the working nmedium gases to conpress the gases as the
airfoils are drithisirventiontrelatesdiosa shieidfaaiprotecting th&asmnﬁam obars airfdilyandrhe

airfoils | n Pa ésh toSSrCotteé{mg t%)étaeirqgil frg%l ;Sialju& Cc[wec?eci 'rl%ﬁs medi um f 1 ow

n

BACKGROUND OF THE INVENTION
An axial flow rotary machine, such as a gas turbine engine for an aircraft,

10 has a compression section, a combustion section and a turbine section. An
annular flow path for working medium gases extends axially through the sections
of the engine. A rotor assembly extends axially through the engine. The rotor
assembly includes a plurality of rotor blades which extend outwardly across the
working medium flow path in the compression section and the turbine section. A

15  stator assembly includes an outer case which extends circumferentially about the
flow path to bound the working medium flow path. The stator assembly has
arrays of stator vanes which extend radially inwardly across the working medium
flow path between the arrays of rotor blades in both the compression section and
turbine section.

20 The rotor blades and stator vanes are flow directing assemblies. Each has
an airfoil which is designed to receive, interact with and discharge the working
medium gases as the gases are flowed through the engine. Airfoils in the turbine
section receive energy from the working medium gases and drive the rotor
assembly at high speeds about an axis of rotation. Airfoils in the compression

[T
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* path. The airfoils in the conpression section and turbine section#%QQCTzwz
bathed in hot 5 working nmedi um gases under operative conditions. € gases
., hay cause corrosion and unacceptably high tenperatures at the surface of
the airfoil, especially in the turbine section. The airfoils in the turbine
section are cooled by flow ng cooling Eir through the airfoil. Each airfoi
has cooling air holes. The cooling air“holes extend from10 the interior to
the exterior of the airfoil. The cooling air holes discharge cooling air

and cool the.airfoil by conv i on, and_hby. | di .l Lin Q,.regions
o o e BPEiEH rbfrfer SMefS oA Wik BRE e B4y Beohbrisiile ded Bsr o ne
ai rfoi | aksealtfsiisRiredeiobh wpoapPtia £9S opratatich by tise tdter Beserhbly i er to heat
transfer and to provide oxidatign resistance to the airfoil. These coatings

are 15 provi ded hecaifeileit kethseglions extendadiglly @sross thecwmorking medpna flowr s
of stator e the. .ai.rfol : ' A . | RGS may
al so varypégge?; Frég? %‘% 'M‘gé |°§?§§? fg%st'r%gﬁﬁéﬁiubzn gﬁ%?dgglﬁé%ﬂ@hﬁ%&/ﬁa éﬁér)éé‘ﬁ lﬁ%g
assenbdy whrking reedivat gases underdoperative aonditiohs The lyaisbs hhay cawge essor
section and turbine section .extend into,clos roximt i th the adjacent
stator st COUOSIAR angEnasreptakly big ﬂ"’é‘é"‘?@t‘-ﬁgﬁ\ﬁg syrace éﬁ \gﬁeﬁ‘iffg"nof t he

engi ne bl %Ea itanﬁirksmgﬁngfsew&nmrki ng nedi um gases around the tips of

t he rotor%b 58S a '

result, the tips of such airfoils may rub agai nst
such struct ur e The airfgil$ irathei tartine secton are caédled bydtawirg woolimg atrithoughe
' e bl ades._extend

desi d . . h | . h.st . T

'm0 the dneAitai Joadtogod e SRlPe AfEs The cORING A OlEs SHEBRGETE 11 p
| eakage. 28 Tieribt R5thefextetidh ctithé QirfGil. aTfe BH6IRY AF AYIededisdhdrie@BofRg Bk Ve
material and are axially aligned with adjacent radial structlUre which is

provi ded @ndrceo the aistrililyecanvestipalandinepeyiding im eeoliig tonregionssofithet i p

Yo accommatobsial huiy 3R Eags e KatibgRebE® e o accommdat e o
i nterference beThernbinbeaitfoipalsofhdsherobéctiveadatingsl ptdvidiad) satt@ninab bantier te .

This occurs w thout destruction of the tip of the tip or_the stafor
struct ur e NGAY t"é’i‘érﬁr@dt tQeprovigderQxidation e @c‘ﬁ&@a‘ﬁ? %’?@gvghﬁe ggatingf fieed.

0 2 045 2902yidedns s%i%!cgﬁc?] VéuioRd Bf hﬁ) aiffol, %ﬂ@ﬂe&ﬁﬁﬁ&&w@o%ﬁféﬁ Prigsat the

airfoil ti'p by many te | ques such as powder et urgy techniques, ' plasma
spray techheairfsils amdithd tips ofdipleaiifoil Thelnoatings magralse vanpteperidiag phasma
sprayi ng vi.ce is shown in U t ent 145 287 to.Si.ebein . et al.

ont1 11 oo 18 GStiohPIRE Slhe aihe BV ieda sy SRR 2 b asmm
formng gas is |gi sRASAT asistindbte tiSE EbmPrdser aB6tidaaE dulbies8dtion nozzl e.
The gas is converted to a plasma state and | eaves the arc and nozzle as a

hot free pPdendirierciesn Pyt withtiae agjacent atater Yruatrenothe small plearagce

t | { f
subst 22; o beRBRFitneds BichfertS e ing Bt gy BB IeakiP ol el WENGHY IBERA. 7 .
shown in gasesparoant tRe 8ps of tHe tatobladksr Asnd radultdtHeHips obisughr aiyfoltsmaynd

Met hod f | yi ti Substrate" and 3,914, 573 hi b
ent 11 e EBATHBTER SORIERANPE FRaEa SREraleD cAUPEIRtVAYa Ui beSare:  cam
of Mach 1 4 i&ﬁ&@t@cmﬁtgés Bgdy&%"or H¥RY PG &ribciuley PTEE blatdd' SRERE thtd e

receiving the partic cl eani ng
channel under steady state operative conditions to decrease tip leakage.

25 The tips of such airfoils are often provided with an abrasive materiaf and
are axially aligned with adjacent radial structure which is provided with an
abradable material. The combination of an abrasive tip with abradable material
spaced radially from the tip enables the structure to accommodate movement of
the blades outwardly and to accommodate interference between the tips of the

30 blade and the adjacent structure. This occurs without destruction of the tip of the
tip or the stator structure and enables the tip to cut the necessary groove if so

required.



» 15, and roughening the surface of the substrate. One technique uiﬁﬂgﬁ'ﬂ | t
bl asting apparatus to propel abrasive particles against the subStriat'e EL

. grit blasting. Portions of the airfoil are masked or shielded with a mask
or shield to prevent the abrasive particles fromdamaging the airfoil and
ot her portions of the blade. It is preferable to use a shield, for exanple,
for the airfoil surface adjacent 20 the tip which nmay survive either the

i npact of abrasive particles or high tenperatures of the coating process

and bl ock coafhagbradipeniaanal maﬂbetmwﬂéddo laasdistrate at Wt gitol fip &yds
extendi ng over several airfoils have been used with a screw fastener for

t he shi emany Aecienigued sHeh RaRONges metpllurgyitachnifves plasmMasPEaY i p bet ween t he

hi el d d, th irfqil fil , b ' |, ai.d shield
35 and (HenbiiEed phagedihaldlo E8nRARs " BitelrhbE 413 Blash Sorhlbrar o Fal
such as aéwde nishdwh lin Lagepateht 8145287kt Siebeirf etralLentitthd: | TRiasrha Ftaragi ng

process to provide the masking or shieldjng. The al um numtape is also
Sui t bl cGPBPTalar At SAiEY GHN' N SieRelat? RFSHIRICIEhIaT easPaRehBRRlape has

an adnesgy g bk bAdali alsed 1iagh ehob! The gkl ds E8RGertdy 18 pisnfP! | - The

tape requires precise installation to maintain the correct arance
bet ween staée Bnd ledvashtberarc @ndoicrite asia hut fireierplasmapsdregm.c Posxdess ase a nmask

or shield. If a ror.occurs in installation, the tape is renmoved with
ai 111 cul (ectee Hlodhe ot B8 HRanR slregenEheats. Tk s&fifutd POREBLRI 12002 4
The al unprapsilearmtd eBLGFatd oPh 3EBsirate WINER réfsivas tHe Bbatiid. notrd pl asma
coating operation. After renoval fromthe grit blasting fixture, the rotor

bl add i sexampiasHf siehi deviers argashaw i MiQumatent 3,881 1ddioGouchenenplied ma

2.2 7 0 O BRSOl o5 o

| eaves a578%0 Misehivengeakhtitied "CodtimeHeat Softewed Paftivtes bpProjectiammai ve,

| abor ingensive to a ., labor intensjve to renove, and is not reusable.
Accor di ns’fﬁﬁm% %é’eéﬁbgg%c@ hig Mapﬁsg_(\zﬁbf-‘ﬂlj; scientists and engineers
wor ki ng under Thaes s %I&?P%fgllgggélﬁé?é&%r @%éawm&aamc@%ﬁ;aemngmove

the 10 shiel ds used duri ng I cation of coatings to tipsTof rotor
bl adts. sodveyharng \vENTITase Thihe suheirate.ofrestechniguetusasaalgdtblestingn t he

eeoa ! aBRabd 5 pRlhe Wt e BB St SESRATEE ot BebiRS, o neve, o
to the sPoriigis stthkadifoihare pfadkedio? shielded with a mask or shield to prevent the
abrasive particles from damaging the airfoil and other portions of the blade.

It is preferable to use a shield, for example, for the airfoil surface adjacent

20 the tip which may survive either the impact of abrasive particles or high
temperatures of the coating process and block coatings from deposit at unwanted
locations. Metal shields extending over several airfoils have been used with a
screw fastener for the shield. A metal band having a tab is installed near the tip
between the shield and the airfoil to fill the gap between the relatively rigid shield

25  and the airfoil.

Another approach is to use a high temperature material, such as aluminum
foil tape, which is suitable for use during the coating process to provide the
masking or shielding. The aluminum tape is also suitable for use during the grit
blasting operation. The aluminum tape has an adhesive backing which is used to

30 affix the tape to the airfoil. The tape requires precise installation to maintain the
correct clearance between the top of the rotor blade and aluminum tape which
acts as a mask or shield. If an error occurs in installation, the tape is removed

with difficulty because of the adhesive and new tape installed.



- surface of the airfoil and al so have material in the tab regiqg Dﬁﬁﬁmns
t hi ck enough 15 to accept a pulling force at installation and ; a
hol di ng force against a faying surface in the installed condition.
According to the present invention, a shield for masking an airfoil has two
chordw se sides joined at a front edge,with each side extending fromthe
front edge to a rear edge and the sidé% of the shield are adapted to be
joined at the 20 rear edge by a pair of tabs extending fromone side of the

el at | onshi p e REATHap8 PRI e £F LRI B g hdpfhrfd "

enbodi nerbatihg operaticrs eAfter rensaval from theegritindastivly fitteres thebetor bidderiger t han
the other, with the |ong side of tBe shield heing 25 split into an upper
portion &eNstRiledgNdne cantiag fytusdgAder (RRSHVING RS BlRsEa SHaY f9aLRS & sely to
the rear Lt dHEREY | n ,.pw el Lng:one over
t he ot herts‘?ﬁ%p ﬁe'ggapanvm seegﬁa: %gﬁviegjhg?%ﬁ%g{ ez%l'p 9%39?@}@; tbﬂﬁé)% o}%w' se

| engt &. lan intagrabpart ef the taperendbécalisedhleayes Eresigdueseven afterdheitape ist he

front 30 edge is .disposabl e adj.acent the trailing ed of . the airfoil and
the secoraivas. 1o BREISens. 13bot Biers bl APpHoEPol APTHEYS | ot o de
such t hat.ghftfel QRE i§29?reﬁ)§aﬁms over the |eading edge and overlaps the
first side. In"accordance wth one detailed enbodi nent of the present

i nvention, theActaidinglyf, théabskie areinatwithstanding,yxiemisteapd fengineene base and

boati onatori UAH; Beid Beron, S BBl pafinas T SsTEBt lf 8 &t o | and
at the tighigtistugedaiuring theeappiigtiormnblcamipigsng thetips offotbhBRRIekocat i ons to
shield the holes during the coating process. A primary feature of the

present invention is a shield for an airfoil having a front edge extending

spanwi Se'S@Nﬁ\ﬂRﬁYbﬁW@NTﬁ)N"‘@ si des which extend 10 chordw se. Each side
edag

has a rear e extendli ng spanwi se. One of the sides has tabs and the other
has openi ngs tBhisdnedntion iben palipredicatedoan the reabgsitiosi thegt alsbieddifarl ah about

th irfoil d [ 1,i he, t t th d dt .th th
e o ol ToaPhb e BB AT S el Beridh ™ o
relati Onsé'r'\é@]ﬁ(‘id RN P HREriAtd ohforii 88hE ReIcRSRSLfakd anafre8dire! he

ot 15 | engt h of hield which

airfoil. An er feature Is the gth of the shie hi'ch positions the
shi el d spsurfiacsedftherairfoil aoddsehavaimaterialin thestaki negion thahipinickeeyouglyant age

ot at 0P yafeeacng) BTG RS 2t 1 9EGH ol o 8 Bl e Foelfi Hpplird™ ™ '
pr epar at i gurfacecim tae istalidd @dhdigiod] asti ng. Anot her advantage is the 20
decreased cost of surface preparation and the coating, process which results
from According to the present inventian, a shield for masking an airfoil has two
chordwise sides joined at a front edge with each side extending from the front
edge to a rear edge and the sides of the shield are adapted to be joined at the
20 rear edge by a pair of tabs extending from one side of the shield through an
opening in the other side and bent over into a faying relationship with the other
side.
In accordance with one detailed embodiment of the present invention, one
side of the shield is longer than the other, with the long side of the shield being
25  split into an upper portion extending chordwisely and a lower portion extending
chordwisely to the rear edge, the upper portion and the lower portion overlapping
one over the other in the spanwise direction for at least a part of the chordwise
length.
In accordance with one embodiment of the present invention, the front

30 edge is disposable adjacent the trailing edge of the airfoil and the second side is



“the durability of reusable shields as conpared with those constructions

whi ch require destructive use of such shields. Still another advantage is

. the quality of the resulting coating which results fromthe r enovAdi Tt 300001
the shield w thout chipping or scratching of the applied coating. 25 The
foregoing features and advantages of the present invention will becone nore
apparent in light of the follow ng detdiled description of the best nobde
for carrying out the invention and acconpanyi ng draw ngs. BRI EF DESCRI PTI ON
OF THE DRAWHhMNGHvViEELy. lomgerstl'mnﬁheﬁipﬁcsﬁde/eu@xmamlangesi/defexherfdsmvaﬂitln@cti ng

assenbly) suc sta ng the relationship of the stator
vane and s 895958@61 OY‘H 883'53 Ctiu%r and in particular show ng a

I 'ocki ng nmenber 3RGRoMRiMe With Shd d@?éﬂ'e@%rﬁbé@?néﬁ?'o‘f%@b%s@h?ﬁ@%ﬁdomﬂ% the
airfoil of the stator vane. Fi g. is an assenbl ed vi ew of

the flow disidas @fnt@ea@wdtarg splaoem span\msgly fxomﬁaeubagueaaMSmmmaewmyhe

di spose out tor vane w ortion of the shield to
show tha | don e muRREhReo N Aaing R ALRs S tocaliopRefia Praledtins 8K
assenbl y sfméwshlénd Et the Base8f (e 4irfail ahE%E tse GbioPMivd aMfoilVextéiceimtécadling he
lines 3-3 of Fig. 1 showi ng the rel atlonshl&of t he stator vane and shield

assenbl y tdloé\e%ﬁhﬂ’@sﬁdoﬁﬁitﬂr@éofﬁb}ie@i@ hple§ during the enatingeraeess. shiel d and
the pressure Su%ﬁ yﬁaﬁ%ﬁé\ﬁh@b gv%'éesghﬂnvgﬁhdflsa@sﬁl oefo?%healﬁgﬁ)ﬂg{/ﬁﬁnat of

t he shield asse erspective view
cl anp assefflint.edye éi(tendiﬁgIspa&mwleAﬂd:tﬂeafealure/lsawooehdwwhidm ettdndssenbl y

shown |n F| i Is an enlarged view of the | ocki nber, s own |n
Fig. 110Fi @ cesiwise. dead SiER RS fﬁﬂscﬁﬂm eRAINgIRPANYIRS- né PR
Fig. 6. Fi Qab@%n‘dsth@ éﬁéﬂ ﬁé&&ﬁe#h@&’tﬂ &%b@&vmaméfmﬁ%l@bdsm@

Fig. 6Cis an enlarged view o er sh
MODE FOR CARidNbaOitha am‘dnwm\multhnglr&tabg naatﬁharepa;ra;jg@cand/mrou@wthﬂ a

assenly- 1209, 88 TR ge yiEeEEoRiaTh ™ at e te Rlpaft Wiy IR ARy © ¢
pl at f or m 16witH ke biHr@ide/ B ergehedtihénside dgafhshtve anfol. Yawtiner febtirbas the22.
A flow directing surface, as represented by an airfoil 24, extends fromthe

first plat flsﬂsm of theeshieldavhich |pQ§lrtlsnmth%hEécbﬁp%nWlﬁélw frepdhe baga @aNsytirele

26 and a ”tﬂblél |edge 28. A suction surface 32 and a pressure surface 34
extend bet ween t Re edges. The | eading edge has a plurality of cooling air
hol es (not shownp mrimdartyhedvantage ogthquesératsnaemtion Bl theyspebdatalhicty aai r

hol es 36. The co l'in holes in the tr |I|n are cut back rev Ilng
RSt Tanti y FERY BRERIPEPIESeS (O SO VRN oS P P Rs oAl g T ase e
rearwardly W&@&Bre%%‘?ﬁ'h&r?@uémgs By TapPRsife b\ébtlﬁbt AihEr EARRALGE Y the T he

flow directing assenbly mg be a rotor blade having a base which has a
root a®® a W@[ﬁﬁéﬁﬁ]COW@f %urfaqa preparationcanst the eqatingypriosess Whickyigisiis §om n a

tip which, d gous
to a pl atfofp% &%'I@ﬁ fgégggg %%ﬁ% é%#%@s\ggﬁgﬁyﬁ a‘m}kﬁ" %Fbﬁ? WP’%H)

enbodi nent  sSuine, destRittive send suehizkields Sallachanteechdvanmgeesdh@qumtqut he
stator vane and the shield. The |ocking nenber m e separate fromthe

shield or itefssyiting %eat@sn@achcsesult&ﬁﬁ@méheéewowg@%m eFhediUd to be
di sposed abgy; i shield is formed of a suitable
nmet al whi ch C?R r%e?le gtnég\ té}eﬁh@ ézﬁﬁlehfco;gﬂggabram ve particles or coating
particlas and th& heefamcmngjf@torfesaand adwdritages pf the resentisvetin will t abl e

material is_AMC 6513 (Aeros ria ecificatio i nl.ess
Sreel havi nGetOTR TR ASPTRRBLIAN o oS tolbhEe el ohasirptidn ot Berb ety

t housandt hsma‘demf&aﬁryf}@out%e mmﬂ.@ﬁ)and/té&brﬁpmuwamngshs of an lnch
preferable for some applications. The shield has 'a first end 44 which is
adapted to be in close proximty to the first platform 16. The shield has a
second end BRIGFK RESCRIBTIPNQFtTHEORAWINGS ose proxinity to the second
platform A front. edge 48 extends s se be n the second

first end. A fi r?t'g ggrwﬁﬁﬁgxgﬁgﬁdtvh%wp?mﬁf vggggcun%%s:ﬁrpe@y §‘l'%éaﬁas
a rear edgegStaf?aeed, §H@ww the rElaliBh&hip diteaktREPeand’ahd shield abs&bRdoends
fromthe rear egge at first end. A second tab 58 extends fromthe rear

eﬂge gn@pl s eaph hersmm particulamshawirig a deckingmeseheranda g@qjarr%r;:gls!dhavmg
trom the fr oiesiplR $h s A& i AR Bb Tl vl o0 epanw se

fromthe front edge and adjacent to the rear edge of the first side. The
second side is longer in the chordw se direction than the first side. The
rear edge of the second side is 20 spaced chordwi sely fromthe rear edge'

of the first side in the installed condition. The second side has first
opening 66 and a second opening 68. Each opening is chordw sely spaced from



"250pening is at a spanwi se |location aligned with the second tab §@20fﬁdml
_first and second tabs are adapted to extend through the openings in the

. second side and extend over the first side and in faying contact with the
first side of the shield in the installed condition. In the installed
condition the tabs extend at a Iocatioq%past the rear edge of the first
side and are adapted to exert a force on the first side and 30 the second
side to urge the first and second sides into engagenent with the side of an
airfoil in theFigns? &l dredssembliediview oAtheshomdirenting gssdmblyhehdwmin Bigcdnd
side is split intg upper, pprtion 72 t endi ng chordw sely and a | ower
portion 7%33W%§F'ﬁgé1€ﬁ€$rﬁW§£§Rﬂseasabsoﬁ‘i®P Ftﬁtor%anf V! fa:a—pqé@@ ofthe g. 2,

the porti Qﬁﬁlfﬁﬁol@\aﬂﬁfté ghwgﬁé RRkREmBKMert he other in the spanwi se
i

direction in the installed condition over at least a portion of their
chor dwi se | engifiig. Jtsea sitekelayatiomntiew of 2héabietd assernblyrahomayindrig78 aadjiscent

the first platf ,16. The first ' ts,t L ' nber t
engaged a A OES SEOISTR ViR ReRCIRB g ReS R Rt 7 oo HaBna Y of 1
The first opib §QEOMLA &9d SBiRRS asdamtoly A6 &l d&nﬁﬁi@)@évié@f&r&@ﬁ'@ra fofed
spanwi se direction a first front opening 78 in the shield 44. The | ocking

nmenber ha®ndhednelal sbield peditmpEessHg e eftbestdeihd pl at f or m whi ch adapt s
the TockKi . . . L

cige of the ai FigIA R ARG SERAAMENCL! 18 Bidid M EmERPsowh JFFId, 2. ' | "
menber to engaddg.i4id Apesgprniive gielw obgiclamp assemblyd front opening 84 in the

shi el Fig. 2 sho the stator vane 10 sh in Fi and, t he ield
a_ssengcl)y 12 in’:ts'ﬂ-eg\?%&séqq %IBV%Qﬂ{UY'?W_ .thﬁ\ss?’w%\ﬁ/ﬁs?fﬁgb‘l é’.o"ﬂ? n E@' %gng second
side 62 of the Fﬁ&'?'iégﬂ@\éﬁ\gdr vFeWaoffﬂh&qg?ﬁhﬁi%eﬁﬁ?eﬁ%\k’rﬁ’ﬂ?ﬁ%qt' on 72 and

| ower portion 7470 ong secon e overlap each otHher in the
spanwi se di r ectfign6AThantaltesnaie efhastimenhtof thedockingdenembenshewn én Fig &t i on
past the rear e.@f_the second.side thropgh the openings in the
econd i de. Tiidd: aBds BRETAHEE ity O e otk A maBeREREOPI RS B th t e
second si de to miggeCtifansetagedsiéle of avaiodkingemempes shewhUunfRges.of the
airfoil. 20 The shield is partially broken away in the end region to show
t he engagenent between the | ocking nmenber 42, the airfoil 24 and the shield
40. The t ' gh the first front

TN Ong PR SRR O T R INUENTION,

opening 7 rains the s agai nst novenent in the
spanwil§e di r ectkigrl. isTnpersipectiveViewhef aflewidigcting dssgimblyy sgichasea stdtem t he

t hi ck f the t d_25 ides for cl f bet the tab
and"t he SAORHOFATG) 28 SsgocalLeldaseRhinly 797 JRRoHEIgk VANBAIHRA BaghBDA mont

of the shi¢ ¢hrgsmeRidssLrisPpIiorR 18, IThe sty %@hé@hQ%deM% HaR)iernél- 3,
the | ocking nmenber 42 is elimnated. A clanp 92 is disposed about the

exterior ofecond plaifetnl 22THeflewalinectiag surface.sas epiesated iy an sigiodi24, si de 96.

The first gj ' are attached to each
ot her nearg){t%@d$rr§mP@d@?ﬁ@%%?ﬁﬁ%ﬁgéﬁ’éﬁ]gﬁﬁo e rear edge 54 of the
first 29 de and Ehéh byl Ieade |duding etibe 26emand trailithg ddhe IBe A suctionsi de of
the clanp rotatably engages the second side near the front edge 48 of the

shiel d. AtSYTRCE 33 ANd@Rressuteeianes34iexiend hetweendheigdges: Hbedeadipg

? el ud _ T . U |
et vdes. Pedg@nas & Ry BIRPBR R REAEHaEt RASPIRRR) Yho Pl 8UBB nesEnga0°s
menber, sugloraiy af bodlingsir helasad3tnTlee cbylingairholas ihGBe tidiirepeadds areeagtages
th d sid f th | . Th | t i,nst the first si f
the on or abasK gaitae Sihll sectatowier pefloraniersiined B necBsials Whier wdoafl o o
. . . - . .
R Sl AR ko s sl oot dicL alibol
at the frodirectingeassenibly rsightbe adiotrdyade ﬁayimgembasmwhim‘a)nas agoebignd ef t he

airfoil as wn iR Fig. .3A. Fig.,4,is a rspectjve Vi f the cla

assenbl y SRENAY el g a rela bigde Hlcaflydsiialas 1o2, 02 whih, 18 somes.

T-shape el gampdihBatst Arghieineiade 4 shasd Wiicexd anslogsus & spigtiofnd. rom the

second si de. Fln‘g'bé'S iIs aviewof the shield 140 showm in Fig. 3A which is
|

an alternate e shigld assembly $Rinaludemannialch4@i iy the emipedistantishowmoashown

in Fi 5 e Ppen I f shi :

s ol @ oe LR HenB 3 RS | oisafio W Phe T I sl e 9788 i
2. | nst eadTheheclehg ehembesmigtitibesseparaieciedmahe s0feldor iregfally Hitaehdd4d whi ch
extends spanwi sely fromthe first end and a second projection 108 at the
second end 46 which extends spanwi sely fromthe second end. The projection

extends chordw sely to cover the endnost cooling air holes 36a, 36b.
Typically the projection will extend chordw sely | ess than one



- 20. fourth the chordwi se I ength of one of said sides. Alternatively, the
shield may have a | ocking nenber 106a integrally fornmed with the shield as
. shown in Fig. 5A. The |ocking nmenber is integrally attached to the shield
by acting as one piece with the shield, whether it is attached by a bondi ng
technique, integrally formed at the tiﬂ? of manufacture as an appendage, 25
or fornmed by sone other nethod for forfmng a structure that acts as one

pi ece. The | ocking nmenber 106a has a projection 142a. The projection

shi el ds theashtid. et shieldlis adapled tbdlecdispbsexhaboet tpecﬁ@t@‘dhamrfmUsTm@ t he

| Ki b f he | hol .
r o 0% AR et el & sulhiB Fosial whiah cr WhBErdaRS Thiectdriot BB Esi on
30 76 hgsﬁarﬁcuﬁsro?tcohnﬁg?aﬁm@g th??r‘ié ﬁé%t%'d?%r@dc’&tnﬁ gldpea d% BEdde’g. menber

to engade the first cooling air hole a at the trailing edge of the

airfoil Onraesuuableapeuarml 5 AWIG 651 Zhé&enoapecewlaiadan&gecmmnon&ﬂmed

t f
Phor i AR OgR Mia ol hRknesd BEAbRIlANe FolGrSHi ST BRIBIRY | 11e
first enﬁougsm@msfmmh(Qowosmhcﬂaéé) wWiirchine daddsaridigs bpar iirth rrerrber to
engage the first opening 82 in the shield 40 at the trailing edge 28 of the

ai rfoi | .prefRrablerfor some epplieations.n a direction opposite to the first
direction. Sighlaplyq h%s%eﬁs‘rggg%%ﬁrmaq PLOLSEH! tB%e%éQ:lds% @:oser{@/ cond end

region 82. The second Mo ectl on s spaced apan romthe

fir ist L- tﬂbarwsﬂplatfo;mdsl drheatshieaﬂla@s a setond @rkdi 4@whwhhsradbptmg:algeira second
cool .ng

ir hole 36b the t j ng edge of .the _airfoj The second
[ 8 ecSlare peerimiy o e secaidipataTind: ameee@@ B ARG SRABBBr <t |- shaped
proj ectigahidapehe éé&gpg?n@régﬂi t{fg fr%ﬂ@n&' Il sndghﬁ éﬁ@ﬁ&ﬂfﬂeﬁﬁ@ﬁ

projection has a tap secon regi on a 10 second tab
118 whi cédgelaphe firstesitle tias @y eae gdge &%srmayaﬂgthrdms;eefwndhe;ﬁ@mt 8doe4 A n the

i ect orshis b Rt M ing LodtiRd o Bl nest 8. S RRROATHRES PR,

spanw sefrghriheagiap ad%@ andhs @Fab@d spahwizeffrdratthe figstitalyieavidg 4 gap The second
end region 118. The length of the md region 15 Lmis greater than four

ti né@th@qr@h%@%‘f- the tab of the end region Le and four times greater
h h d f |1
than the w dt iyalrbiae Ef 66 aelbhadndBa sl cofblies Wb aoRsse! LY

parallel to the SRFERSSN O pr o] ect reglon i's
gener al | gdger Tée, sdcohdaidenbas aareapstigaBiadpdced Suamw:smaon'dm fodnttduge

Gap G anANGAGAFATEI S SR el ite S TR SBCRIA SSBB RGD 0P s, As
will be Eﬁéﬂdvﬁ?@dn&@ﬁo&thﬁ?ﬂﬂ@%@( ﬁ&@“ﬁh@r}%aﬁba?e%@ihé@eé’on’ﬂ‘én@b‘i’sfOr the

endnost cooling air holes 36a) frompartic directed at the airfoil,

sucl?2@s apaced)chemsindssly m@nmma mamds;emf toe firstraideincihetinetaded gaadiinnel d

Thterior of tHOSRSENd NG e SRS TR B A e be IR 8 e
enbodi meapenipig @fmommlsewmwommém gl o tHeesdconrissiddand i n Fi g.
6A in which the | ocking nmenber has a pair of tabs 76a, 76b which engage a

pair of 6&lnseingdiacentthe rear ed@e Strof th@ﬁkstrsgdemﬁberlnﬂaﬁe@cgna@pa P ecti on
o SR PE T oA PREe LR CARRRES P R Bl B T
30 L2&happenirigiseatta spmwzaéalﬁcahbﬁtah@nddamm ihg! sedoald téBGMhﬁlfm@ages t he
?rglng L?s -Is-ggmlwg ({é%sngrenggg)&rea to e%thetndatlh?gug%ethfeoorgre?nqngs math%asl,erco%];i sligeC le(\lngg
extend over the first side and in faying contact with the first side of the shield in
the installed condition. In the installed condition the tabs extend at a location past
the rear edge of the first side and are adapted to exert a force on the first side and
30 the second side to urge the first and second sides into engagement with the side
of an airfoil in the installed condition.
As shown in Fig. 1, the long second side is split into an upper portion 72
extending chordwisely and a lower portion 74 extending chordwisely. As shown in



- shown in Fig. 6C, each having L-shaped projecti ons 112c, 116¢ spaﬁed olne
from 0 ~ nrr ~~~~ mthe other by a nuch shorter distance than t & 0CT 2002

. md-region showmn in Fig. 6 and each having a single tab 76c extending to

engage the correspondi ng opening in the shield. In such an enbodi nent, the
pair of |ocking nenbers m ght be chord\gi sely spaced one fromthe other and
either joined by a length smaller than®5 the length Lmshown in Fig. 6 or

not joined by a md-region. Prior to applying one of the selected coatings
to the aifigoR| thet hartibns lerengdapieddo ci2rlas odiesyyes dhe pdtherhie thrwspamaisai r hol es

36a, 36b i t he. | i 240) t t Shield f t i i

hol es. THIRHOBI B8 unsiféﬁtqfol;%q;?oz%oriéw?att%@st%spc?‘raﬁnio?m@rBéwé"v@%é: Bgtnr e

inserted thr Ouvhetick&irgg%@ 4n498 PREHLCebbre T adpENPIHE et E%ﬁb}‘@r diy
suc he seco Si

with a gripping device, as a pair of pliers, over the . e and
pressed t1@ghiThe fasteend tegidre adapts the lecking megbesitatangaghi pfirsTheolinyg ait d

presses tight inst.the flow.directi enbl y. . The, shi el aps about
Phe T Sadi iScpRediauing Foes PR AEh. The RES s aisbedants B ng "Che
I ocki ng npekipg Mémber W@n?é@é fnheespslinness divsctiorrd First¥ont bp8nitig 1dm thecki ng
menber 15 extend through the openings 78, 84 in the front of the shield to
bl ock t heshigid44l Abailecking premberdamna saeend end segigpS2adiacantdhaspcando be
bent over j: ' ' : addi tion,
the. ol amfAgclRUHLT adSBARe 1698 Y ichHatD, aitelis & Bebodt cboid P HElE,
airfoil pdeéisat the traiting kidgedfthe birfoil. 0w sedoridnendiradion aisorabdpte thml t -1 i ke
menber. exerts a force agai nst _trhe shield 20 pressing it tqi{)jghtly_ agai hst the
presd& e I9GKINgBERLEr R ERgRGR N therspanvise diectiqeasesond flost RPeRiBgd4 a1 d i n
pl ace | eayinghigigedet ermined gaps G and G between the airfoils in the

pl atform particul ar advantage of the present invention is the ease of
installing a shigldshawg the statarrvabkeatleshdvreireBige 1adndatheestield dssemhily dRes
producti on eed and 25 t.he shield is reusapl e. Anather advantage is the
Piteari tymoTeRe08dePRgaR: &F shubm uFE anmeronfiR5orHSs RECEER | ng does
not adher ghie® 8SHAE HeTirst i€ 2! FNd uppdT rtie 720 d 18%/ek Poridie7 # bhiHerr NS
is not wanted. Another advantage is the integrity of a netallic coating

provilfed [pndoveqandiside syefiamgaspotharigine épamw'@eéimi@anhﬁﬁabs O6sR8 €’ f r om

using the . ' [ g@gt [ voi di ng
caul ki ng to ﬁﬂﬁgg@ﬁ:%tgﬁgmgfé lé@%@éﬁéﬁ? ﬁ%{’al o?ﬁﬁﬁggﬁﬁgﬁsgdn%h?%rft in
gougi ng. thehopersiﬁgsGStGmiglsthbeseicogdzsidear'ﬁleeV&bs'zmaibnnticverés'ﬂp@rfayimge, .
experience has own on occasi.on,the 0, Z oct Zopz 12 projection shown in
Eheal t o (EIRUoRSHIS i e SERORAGIes uigens SRGand Sita KaFd e RLPSHER cauoe
degr adat i gnreée bith mp}l ic coating. Another advantage is the

i nexpensi vness of the shield which results fromits inexpensive sheet
met al2Q i ke conJhewshi¢ldis padiallidrokers awayiin theoénd negiohitelsbdowsh@ parti cul ar

dvant ' ' t hield. i t.na.the,l ocki . Th
Focki ng mehBeBSHan) Beidify&e fefobdndngeter haturala Rog B8 AL 4T

pl ace to fThe tabrifai of tHe ilddkingd eherhiSercabhdtHioLgls s fist fleANSpélihg78shr ai ni ng
t he | ocki ng nmenber and the shield against nmovenent. Although the invention

hﬁs befen Yirosiieithand seytraine theshipld aggiesi mevementisy the| speruisdirestion.
changes i 1 PoHARETGITG HEPY ayBBE LT Bar BLAEE g O the

spi ri25 angrévides tmpgose coriferrmbacerbdtwenretha tab.and thexsHield. T 2002 13 W
Claim 1. A shield for masking, the airfoil ff aflo gjrecti ng assenbly,
the airfoil hafi'®gd i 2 mnsnipdignal WeY of an aternate @age \é&%rﬂiitﬁ@sg W se, a

ng\t/v'egﬂ f'ﬁg&?@@g{iﬂg sRoWhER F14.82 REVIhaEPshiBRCTUPT IMBIGCH, Bt IBBKIRg FhaheY se
42 is eliminated. A clamp 92 is disposed about the exterior of the shield. The
clamp has a first side 94 and a second side 96. The first side and the second side
30 of the clamp are attached to each other near the front edge 48 of the shield and
the rear edge 54 of the first side and the rear edge 63 of the second side 62. The
first side of the clamp rotatably engages the second side near the front edge 48 of

the shield. At the rear edge of the shield, the first side of the clamp includes a



- edge and the trailing edge of the airfoil, which conprises: 5 a fqggg Fﬂ@?
ext endi ng spanwi se which is adapted to be disposed adjacent to an 8

" the airfoil inthe installed condition; a first side extending chordw se
fromthe front edge, the first side having a rear edge spaced chordw se
fromthe front edge. a second side extﬁnding chordwi se fromthe front edge
whi ch has a 10 rear edge adjacent to the rear edge of the first side. a
first tab and a second tab extending fromthe rear edge of at |east one of

o e . ! Of g
Spanw se JrEPAEOREIECe B8R telgtably oRpiechfbl LRSI drit pARAG
t hrough t brgagdethessetona side 96. 1/otteaded membties, sudteas s bielt paseprebentedar

dge of the othey .si.de and is adapted to extend into fayi i onshi
W Th the BY fie Dot 40y BraRdany sBCaBbEhe fertiite s itk (R RTRRBRY TTor1 ” 2.
The shi el grf3lseg :a@!amsl M FRisid dSﬁhéfshiﬁlditd?ngqii thleSsrsiRedt dinét! thie @lrfdiRdrad - 3.

The shield of claim2 wherein the netal shield consists essentially of
st ai ni%essrastre@in theishiglsbagaing! spaswise mavementeddierclame may elsecg usedt he

ahi ol o of Wb G irBrE SRNAT PIF 20 el ane Bk oSO LR oole A
first sidpcritg memberies tiae eroppadgs of thershiisial disgused adjatémehetRalingedge
wherein the second side is longer than the first tide and has a pair of

openi ngs ShtyRiER]l PsANoyEl Figt #At he tabs to receive the tabs. 2 Q ~oa-

14 6. The shi ; j ' el ' i
retal 7. The Siol 52 PoiSpRetp URUOAAE RIG RS SREN SOWATTERL TandERL |
of stHd nl 84s Eiechinged.crisspiete 68 dhasfa Tishape klehenh105 thdtesngagel tadgs 186

shield projection whic xtends spanwi.sely fromthe first end and the
second enﬁktﬁﬁ‘&“%mﬁ[dg%?ﬂpm H’E%S? %a%-fourth the chordwi se | ength of one

of said side. $%ig B &0t 6f Pl SHAHMAD SHAREITFiEhSASERERTs Bh@oksatsP! it
into an upper portion extending chordwi sely and a | ower portion and wherein

t he upper emhpdimast obihs shisldshann indzig: 2d The shield 149 shawnirerigt Aslogsher i n
of “ther - ERoraty 8ehBs:f hd fohfRbGs kPRHIR, % PHEl3 oo FBCRee ol ' "

di r ect$ ng leckdegrhi memsofahéitypelﬁ sipbvah iroFig 1 ﬁnmm@j %.hlﬁdtea@,ithédhieé&h?sr?s and
has a tip,.tq which t ai.rfoil extends,.the ti avi n ec atform
the ai rf ofsRieatoRARGEdnS el dnei At Whish sweends SpenitehPemahe e Sndgr
Ls whi ch ighd £86csMPPrdjd&ticrPae‘atthe tahB drdl 48 whitth extehts %glanwwély bRt 2
G exists between the shield and the first platformand a gap G eXists

bet ween t fiee shtend eadd Tthepprajattionxtends ehardwiasinta eevaribe gndewst sadling on.

11. Th hi. el | aj wh i.n the fl directin S I s a tip and
2l bt or MiclaR ser BpE dyPREIT s pRFekoR W iiid PHoRRESA s Ml riesh T
La angot hgogith thel ch@dwiss h 8Eoh& 9 kBidledadi ch is | ess than the spanw se
| ength La of the airfoil sucﬁ that a G exists between the shield and the

platform and a Ajignalivalysthe shigidmmeRavea legkirg mesmker 1983 integrally Frmad ed
condi tion.yith fhe’sii&il £9hdwn in Fig. 5A. The locking member is integrally attached to

the shield by acting as one piece with the shield, whether it is attached by a
bonding technique, integrally formed at the time of manufacture as an appendage,
25 orformed by some other method for forming a structure that acts as one piece.
The locking member 106a has a projection 142a. The projection shields the end
most cooling air holes which are protected when using the locking member by
inserting part of the locking members into the holes.
Fig. 6 is an enlarged view of the locking member 42. The first end region
30 76 has a first L-shaped projection 112 which adapts the locking member to
engage the first cooling air hole 36a at the trailing edge of the airfoil. The L-
shaped projection has tapered end 113. The L-shaped projection extends in a

first direction which is directed generally chordwise and toward the interior of the



- 12. A shield for nasking\the airfoil of a flow directing assenbl Ef 7
assenbly having a platform the airfoil extending fromthe platf§1%p ﬂ@

. airfoil having a | eading edge and trailing edge extendi ng spanw se,

suction surface and a pressure surface) each of which extends chordmnse
bet ween the | eading edge and 5 the trﬁillng edge of the airfoil) the
airfoil further having a tip and a le 8 h La as neasured fromthe platform
to the tip, which conprises a netal shield having length Ls which is |ess
than the length La, the shield having a first end which in the installed
condi t i onairéoils pensetirst egg region hasififst tafel ¢4 whichiadaptsdhe éoaking aranber to

pl at f or m I tionis
spaced | eg@&eé%ﬁh%h{)srt P!ﬂ%n?ﬁ‘ tﬂglsg%%‘gg)' %ﬁh??{)&%ﬁfhﬂécﬁﬁé Qb 0? %%gngjl"r foil. a
front edgwhextrenébr@(temw & diréetion chﬂ)‘m)s‘itlertstthelﬂdsttdbretchen s@hundrly:‘,rwl 15 a
first side extending chordw se frqmw_@nfront edge, 5| de, having a

rear edge3§m5§ epedproiectiephlprig a gecaryke Begioﬁg?st l'led%e idi ng
fromige sRaped ﬁge@ﬁoﬁ [esdddet spRfiflisely ABAPIME fidPLAKEpEM! idie iekigilahpe T ear

edge and space anw se fromt eaving a ga ere et ween;
20 a secoadapistbedackingimembanicdengagef a eecomrécbolmg aietigte 36b1et thectraiting i de

st ancagndbl e Bfol, e sacREC shoned proiefigth i ediisindng 32bR! oF de

havi ng; adfréét" or?dg%@ﬂfs%q_eéﬁadéa éﬂ&j%dh@ﬁﬁoﬁ/é&?th@‘nnlé‘rﬁ;rfdf'tﬁé afffoiie. Tyt spaced
25 chordw sely fromthe rear edge; first opening and a second openi ng,

each openﬁﬁ@oﬁ%br%’iﬂpﬁﬂ Br oaqy&@edwas‘ra)mer@d esdrl iddgbhasecand erd segiosings aand

ot 2 19, nee86dia8 1FaHch BH86sIhe 10 it Bierdtel b SosBRARRRAEE .17, o
bei ng at &4dpahaishizld attie ailing iedne &f the hirfdile Fecossbridatab exténds & t 2002

16 wherein.the first and cond tabs of the second side are adapted to
ext end thrddfﬁﬁhort‘ ﬁ’@peﬁléﬁﬂ%@'@ first Q'H@t'ﬂnrst side and extend over the f| r st

side and in 5 Hq-)g‘eak?ﬁgh e\‘"ﬁﬁdhc% éﬁ%s’%‘ rﬂﬁi@c id$22 Dt «lﬁﬁijdfll 1 e

install ed conditl erelnt etas exert a orce on t
and the sélcsirﬂndslramom d,Mrtgdm secdrid end reglos ddéndrhs ldagthmofthermyislregiont wi t h

the Sjlg ©s Lm is greg{errftr?ée four tltrrrl]es the length of the tab of the end region Le and four

times greater than the width of the midregion Wy, as measured in a direction
generally parallel to the extension of the L-shaped projection. The mid-region is
generally curved, following the contour of the trailing edge of the airfoil. The
shaped projections block movement of the shield to maintain a gap G and G’

20 between the shield and the first and second platforms. As will be realized, the L-
shaped projections also act as a shield for the endmost cooling air holes 36a, 36b
from particles directed at the airfoil, such as during processing operations or
coating operations, and shield surfaces bounding the hole from any coating that
might adhere to the interior of the hole as the coating is applied to the airfail.

25 Other embodiments of the locking member include an embodiment, as
shown in Fig. 6A in which the locking member has a pair of tabs 76a, 76b which
engage a pair of openings in the shield. The locking member has a single
projection 42a disposed between the tabs which engages a cooling hole in the
airfoil. Alternatively, as shown in Fig. 6B, the locking member might have a pair of

30 L-shaped projections 112b, 116b and a single tab 76b which engages the shield.
The locking members might also be formed of a pair of locking members, as

shown in Fig. 6C, each having L-shaped projections 112¢, 116c spaced one from



- installed condition. 13. The shield of claim 12 wherein the sec@udnst ¢aqi S
split into an upper portion extending chordw sely and a | ower portion which

© are adapted to overlap one over the other in the spanwise direction in the

installed condition over at |east a portion of their chordw se |length. 14.
The shield of claim12 wherein the frq@t edge has a first opening and a
second openi ng whi ch adapt the shield to engage a | ocking nenber in the
installed condition. 15. The shield of claim 13 which further includes a
shield projection which extends spanwi sely fromthe first end and the

second epd, {?905 Ahichalnbrier amstddaninanené aMalrBgionesHAW MVEiges! gt h of one

of said S|de The shield of claim12 V\/nereln the airfoil” is of the type
havi ng aeéth fiavirigaa singhe ta7Ge exendingrig engegedne corresponding apeningig f rom

the t th G f th
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A particular advantage of the present invention is the ease of installing a

shield to the rotor blade. The ease of assembly facilitates production speed and
25 the shield is reusable.

Another advantage is the integrity of the coating which results from insuring
that the coating does not adhere to portions of the airfoil where the coating for the
platforms is not wanted. Another advantage is the integrity of a metallic coating
provided prior to the coating operation for the platform. This resuits from using the

30 locking member to restrain movement of the shield and avoiding caulking of the
shield with respect to the airfoil whith might result in gouging. In those coatings
having a large variation in temperature, experience has shown on occasion the
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10%& ( )Ar|1_§t \é'r\lgdvarzltage Is the inexpensivness of the shield which results from its
inexpensive sheet metal-like construction and the reusability of the shield.

5 A particular advantage is securing the shield in place using the locking
member. The locking member both shields the cooling air hole and locks the
shield in place to the airfoil utilizing the cooling holes as a means for restraining
the locking member and the shield against movement.

Although the invention has been shown and described with respect to
10  detailed embodiment thereof, it should be understood by those skilled in the art
that various changes in form and detail thereof may be made without departing

from the spirit and the scope of the claimed invention.
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and a pressure surface each of which extends chordW|se between the Iea ing
edge and the trailing edge of the airfoil, which comprises:
5 a front edge extending spanwise which is adapted to be disposed
adjacent to an edge of the airfoil in the installed condition;
a first side extending chordwise from the front edge, the first side
having a rear edge spaced chordwise from the front edge.
a second side extending chordwise from the front edge which has a
10 rear edge adjacent to the rear edgse of the first side.

a first tab and a second tab extending from the rear edge of at least
one of said sides, the second tab having at least a portion which is spaced
spanwisely from the first tab;

wherein each tab extends from the edge through the other side at a
15 location on the other side past the rear edge of the other side and is adapted to
extend into faying relationship with the other side to urge the shield into
engagement with the airfoil.

2. The shield of claim 1 wherein the shield consists essentially of metal.

3. The shield of claim 2 wherein the metal shield consists essentially of
stainless steel.

4, The shield of claim 3 wherein the thickness of the metal shield is about
nine-thousandths of an inch (.009 inches).

5. The shield of claim 1 wherein the first tab and second tabs extend from the
first side and the tabs are spaced spanwisely one from the other and wherein the
second side is longer than the first side and has a pair of openings spanwisely
aligned with the tabs to receive the tabs.
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9. The shield of claim 5 wherein the second side is split into an upper portion
extending chordwisely and a lower portion and wherein the upper and lower
positions are adapted to overlap one over the other in the spanwise direction in
the installed condition over at least a portion of their chordwise length.

10.  The shield of claim 5 wherein the flow directing assembly has a first
platform from which the airfoil extends and has a tip to which the airfoil extends,
the tip having a second platform, the airfoil has a spanwise length La and the
shield has a spanwise length Ls which is less than the spanwise length La of the
5 airfoil such that a G’ exists between the shield and the first platform and a gap G
exists between the shield and tip and second platform in the installed condition.

11.  The shield of claim 9 wherein the flow directing assembly has a tip and a

platform to which the airfoil extends, the airfoil has a spanwise length La and the

shield has a spanwise length Ls which is less than the spanwise length La of the

airfoil such that a G’ exists between the shield and the platform and a gap G exists
5 between the shield and tip in the installed condition.
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10%& () - a first end which in the installed condition is spaced less than a
10 predetermined distance G from the platform, of the airfoil;
a second end which in the installed condition is spaced less than a
predetermined distance G' from the tip of the airfoil.
a front edge extending spanwise from the first end to the second
end,
15 a first side extending chordwise from the front edge, the first side
having a rear edge spaced chordwise from the front edge and a first tab
extending from the rear edge at the first end, a second tab extending from
the rear edge and spaced spanwise from the first tab leaving a gap T,
therebetween;
20 a second side extending chordwise from the front edge, the second
side extending for a chordwise distance which is greater than the
chordwise distance of the first side in the uninstalled condition, the second
side having;
a rear edge adjacent to the rear edge of the first side, but spaced
25 chordwisely from the rear edge;
a first opening and a second opening, each opening
chordwisely spaced from the rear edge of the second side and
closely adjacent the rear edge of the first side, the first opening
being at a spanwise location aligned with the first tab and the
30 second opening being at a spanwise location aligned with the
second tab;
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13.  The shield of claim 12 wherein the second side is split into an upper portion
extending chordwisely and a lower portion which are adapted to overlap one over
the other in the spanwise direction in the installed condition over at least a portion
of their chordwise length.

14,  The shield of claim 12 wherein the front edge has a first opening and a
second opening which adapt the shield to engage a locking member in the
installed condition.

15.  The shield of claim 13 which further includes a shield projection which
extends spanwisely from the first end and the second end and chordwisely less
than one-fourth the chordwise length of one of said side.

16.  The shield of claim 12 wherein the airfoil is of the type having a first
platform and also having a second platform extending from the tip, the second end
being spaced a predetermined distance G' from the second platform.



