1 6 MAY 2006 MACHI NED FAN EXIT GUI DE VANE ATTACHVENT POCKETS FOR USE IN A
GAS TURBI NE BACKGROUND OF THE | NVENTI ON The present invention relai%%4wﬁoﬁ
an inproved fan exit guide vane installation systemfor use in ga AY-200

turbines. In a gas turbine engine used for propul sion, a fan case and a
smal | er di amet er MAGHINESO FAdE X 190 63ERR JANE rAHTATHNENBund  an annul ar

fan duct. Fan exit guj e p acl,0$s e uct to de-swrl
wor ki ng medi um fluid G TBQBIN% and i nner
extremties of the vanes are connected to the fan and conpressor cases
respectively. Traditionally, the outer <connection is effected by a pair

of bolts. The inner coBASKGROUNDOWER ditE dNVENTOINIdes nunerous parts
i ncluding_ spacers, nuts, balts, and inserts. This type.o e sents
probl ens TRBNPESFEPLadBfERT 100 ﬁ%i%h%ﬁuﬂﬁm?@n%ﬂﬁﬁﬁﬁ%g{f%ﬁcé%?%n%%?é? a
vane ghL! 1REEQTR, 1 3AARGGA I YR Aut N9eGdP dersmapaced. Using the

c

connection "system described above, replacenent of a single damaged vane
is difficnla. ghs buSbifat emgike WBRDENGPraPWesiont &l fant@asejande of
replacing_a vane is addressed. In this patent, .a Jtepall:kit, f pl aci ng
an uAsERelisEhAdafghe raSOMIGPIY W& SIEEr AR Y2p %élg%iyiﬁé?%ﬁes a
servigce N@anS sempan B G A EeMdfenbigami §¢pbssWeh8 Aabase
attaéﬁe%gbglg?hgapoggégnd and an opg%sing base MH?%h is unattached_to, but
sl i dabky eogdgablve rdi wiorkiag eradiceatilaiid rflsivingheheppBragdhbasenes
slipped over the tip end of, the airfqQil and slid to e attached
to t REERBORNENANNTRe SFATEMHIESS Iéb%uﬁ?n?ﬁnﬁﬁﬁrﬁ#ﬁ%g%t%Qetgﬁgg?ed into
posI Ebﬁnahgt UBfpredselr N QULRIS p G ) FASeSrddii 1 86€1 0§, athe outer
unservi ceabl e vane assenbly so that socKets in the attached base engage
suppaohnpthiocaxtiendiffg@dtesnby a pair of bolts. The inner

connection, by contrast, includes numerous parts including

spacers, nuts, bolts, and inserts.

This type of system presents problems from a replacement or
maintenance standpoint. Occasionally, a vane will become
damaged in use and need to be replaced. Using the connection
system described above, replacement of a single damaged vane is
difficult. 1In U.S. Patent No. 5,690,469 to Deal et al., the
issue of replacing a vane is addressed. In this patent, a
repair kit for replacing an unserviceable vane assembly 1is
described. The repair kit includes a serviceable vane
subassembly having a serviceable airfoil with a base attached to
the root end and an opposing base which is unattached to, but
slidably engagable with the serviceable airfoil. The opposing
base is slipped over the tip end of the airfoil and slid toward
the base attached to the root end. The vane subassembly and
opposing base are pivoted into position between inner and outer
engine cases in place of an unserviceable vane assembly so that
sockets in the attached base engage support pins extending from
the inner case. An adhesive is applied to the tip end of the

serviceable airfoil and the opposing base is translated into its



the inner case. An adhesive is applied to the tip end of the SEIViCﬁ?ﬂ|F
airfoil and the opposing base is translated into its 1 6 MAY 2006 1 AY 2006
install ed position near the tip end of the serviceable airfoil. Upon
curing of the adhesive, _th 0si ng seeb rtilegad diorfidiel .

ai rfpigta Hﬁ%%l?ﬁogegé?gdgﬁg ?%E gﬂ?egfcgggn§§ studs and nuts. There
is g d%Jancf‘ SE "Pher aghebevef othensppbliing base deaaomas L agad whi ch
reduces the quantity of parts, the cost of the parts, andt & t of
the partise dhefeils aThe hapeeds FEFUASEi FHI &1%s PHEEH I Th aé%fl i es
the repair of damaged vanes. SUMVARY OF THE | NVENTI ON Accordingly, it is
an obpec?U%¥- the present invention to provide an i nproved system for
instaHirﬁhéigapg sugbeastarf ansifpilergsiyseevafert ¢.re talppidrd &% uct ure
in agas turbine. It is a further ob%ect of the pgﬁsen%grn%%giéglgo
provéglet gquisysteanes whbgh wAPBReRashs ANARELEYqPinBAN o Tonnectt on
parts _and reduced weight. lt.is,a ye n = 0bj rofi d hel 6 eseamded

i nvedf i Bhe (BT PF ovfBe gheegsﬁgﬁF08¥I;h%e%%??gfalT?%itallation system The
foregging ohjseLs g?gtahtahmed By ctihg tdpest emeofreapad r priesdzmagedent i on

I n accordance wth the present invention, a systemfor installing a vane
br oaghyesonpri ses a structure for supporting an inner end of a vane, a
receptor pocket in the support structure, and a boot attached to a first
or inner end of the vane for insertion into the receptor pocket. In a
first enbodinent of the pupsemt ORVEWE DNVENBEONecept or pocket is

machi ned into the support—structure and Is preferably ppen-ended, and
curved i nAcoottgngayi ot 1ﬁea@o@me9ﬁnQ§eﬁQﬂﬂRF?%ﬁ%%dl$Y%ﬂ?§gﬁ to

provide an improved system for installing a vane such as a fan

exit guide vane to a support structure in a gas turbine.

It is a further object of the present invention to provide
a system as above which has a reduced quantity of connection
parts and reduced weight.

It is a yet another object of the present invention to
provide an economically beneficial installation system.

The foregoing objects are attained by the system of the
present invention.

In accordance with the present invention, a system for
installing a vane broadly comprises a structure for supporting
an inner end of a vane, a receptor pocket in the support
structure, and a boot attached to a first or inner end of the
vane for insertion into the receptor pocket. In a first
embodiment of the present invention, the receptor pocket is
machined into the support structure and is preferably open-ended
and curved in configuration. The boot is preferably formed from
a resilient dampening material, such as silicone rubber, and has
a depth greater than the depth of the receptor pocket in the

support structure.



a resilient danpening material, such as silicone rubber, and has a depth
greater than the depth of the receptor pocket in the support struciGri¢AY 2806
1 6 MAY 2006 In an alternative enbodi nrent of the system of the present

i nvention, an opening is_machined into u t Pakn@an

i nsert istbléﬁeafFﬁfgaFﬁgeoﬁ Pﬁdmfgkaéﬁhggﬁﬁh ré?iﬁ?g?huégéket. To
inStfﬁbegt%Bﬂe’ the ggqhgoasthgcnqhédiimwduﬂhbisupgdntisﬁantuﬂmeamﬁsert
is provrde mltﬁ a Plange portion which rests on a peripheral |edge
nmachapegdnsert hésspppoetd sntoctiee oPeTHEGD & Rt &5 I'g'begelp%?%i%? ns an

upper surface of the flange__portiaon st antial Iy, {d ush w4 bedni pipper
sur f Beeket - t hEoshpgbrtL §tW@@Fﬂr&heRE?ghtf%htﬁg%ﬂ%%s nmay %% used to hol d

the i;ﬂéeg.ﬁse%t hi Brbhe LQRERI NG pPRaKedetditls ff Idrege rseatienionieyst em
of the present  invention, as well as other objects and advantagfg
ption

attepdaps ohhar peeiphesadetledge machires fig) |G RPRRIGT | B4 ek
and the acconpanying draw_n i.n which |] r LB 8l Sngélepi ct
i keTBEoRERE BhBALER SHESCRRT r&%ﬁ?&%&ﬁyﬁ%ﬁ‘ﬁ?ﬂc@l lTustrates a

portign of a gas.Lukhine Lnaiye kawinen apmne sunstate edf i bhacewppaRte
mﬁthpPﬁg 8resent I'nvention; Fig. 2 illustrates a su rt._structure having
nmachipedctueeept ®etentketns desticcds maie ke ste8f oF° t’h‘gf‘gr'égﬁnf‘nF%ént i on:
Fig. 3is atop viewin partial section of a vane install'ed in a support
struwihén Ehg oPeNdNg-sectional view taken along lines 4 - 4 in Fig. 3;

Fig. S 103,08" HRAGLINE of RHSTistaItied systéie sfsthe porsent present
inveniion, as well as other objects and advantages attendant
thereto, are set forth in the following detailed description and
the accompanying drawings in which like reference numerals

depict like elements.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 illustrates a portion of a gas turbine engine having
a vane installed in accordance with the present invention;

Fig. 2 illustrates a support structure having machined
receptor pockets used in the system of the present invention;

Fig. 3 is a top view in partial section of a vane installed

in a support structure;
' Fig. 4 is a sectional view taken along lines 4 - 4 in Fig.
3;

Fig. 5 is a perspective view of a vane used in the system

of the present invention;

Fig. 6 is a top view in partial section of an alternative
manner for installing a vane in a support structure 1in
accordance with the present invention;

Fig. 7 is a sectional view taken along lines 7 - 7 in Fig.

6



Fig. 6 is atop viewin partial section of an alternative manner for
installing a vane in a support structure in accordance with the pr elste MAY 2006
ingen&&ogaogig: 7 gs_a secti onal YieM/taken along lines 7 - 7 in Fig. 6; 3
) i g. is a sectional view taken alo lings 8,4-.8 Ln Fig. 6;
Fig. 9 isFégseétP§n§I5ﬁ9§&Qﬂﬁ&ﬂV%ﬂ%ﬂ&%ﬂ?%é%f%pg gg?ﬁnggf BG}QaE&gFig. 10
i's agperspective view of a portion of a fan exit guide array attached to
i nner"and outer support structures in accordance with the installation
system of FEiggs 9 2s- aS.seRETAINAAD vIHESCRI K rON: BT HEL PREFERRED ENBEDIMVENT( S)
Referring to Fig. 1, a gas turbine engine 10 of the type used for aircraft
prop@l siBd includesla fan section 12 having an array of fan bl ades such
as representatiwe d é@gf ' Fal | r f b 18.
The hub aﬁggblggeéga%e%e%§ ataqﬁgiQ%Sﬂ{qgaqéd%?ﬁgigﬁig?y%hggggﬁxgﬁso
|ncIgdgaeaa;aayaﬁtgathhm1uadﬁnqyﬁ(kndNnuxemsswmp®eS,Stnuhtages in
representative guide van assenbly 24, which extend radi al bet ween i nner
and agrerdapgee¥itly &h@ 2®ﬁ§§ﬁ£QQQQRﬂ%XSVWBS%§a§é§Sarg co X n with the
engine axis. A fan flowpath 38 extends through the fan section and a
wor ki ng medi um fluid, such as air, flows through the flowpath in the
directly geperafLgD DHSCRIET ION dF IHE PREFERREDWEMBODAMENEG®H in Fig. 5,

each fan exiT guide vane 24 in the array, of fan exit . gui.de, vanes _has an
outer endReifemring itet &gl 1y Fbﬁﬁﬁﬂ‘ﬂﬂ%%&n%a%%gﬁﬁg %Reoguggﬁ 538€ has a

platform ¢33 gg%c%éﬁfaﬁﬁ%ﬁﬁisigﬁﬂfﬁéid&e?-QOfXHr§éB€E§n”§thh@Hn68ahS

array of fan blades such as representative blade 14 extending

radially outwardly from a hub 18. The hub and blades are
rotatable about an engine axis. The fan also includes an array
of fan exit guide vane assemblies, such as representative guide
van assembly 24, which extend radially between inner and outer
cases 26 and 28 respectively, whose axes are common with the
engine axis. A fan flowpath 38 extends through the fan section
and a working medium fluid, such as air, flows through the
flowpath in the directly generally indicated by directional
arrow 40.

As shown in Fig. 5, each fan exit guide vane 24 in the
array of fan exit guide vanes has an outer end with an
integrally formed outer base 42. The outer base has a platform
44 and a sleeve 46. Typically, a polyurethane material 48 is
disposed within the sleeve 46. The polyurethane material serves
to damp vibrations in the vane and the overall assembly.
Threaded studs 49 project outwardly from the outer base 42 and
extend through holes 50 into the outer case 28. Nuts 51,
threaded onto the studs 49, positively secure the outer base 42,
and therefore, the outer end of a respective vane 24 to the

outer case 28.



di sposed wi thin the sleeve 46. The pol yurethane material serves to danp
V|brat|ons in the vane and the overall assenbly. Threaded studs 496 MAY 2006
project outwardly fromthe outer base 42 and extend through holes 50 into
the outer case 28. Nuts 51, threaded onto the studs_49, positively secure
the outer Thasaner entd afhezaghrian teelbugeidendng 44r &8pEPEi 9&ddne 24

to th outer .case .28. 4 1 6 NMAY 2006 The_ i nner. o] fan exit guide
vane °%4 fiah Fﬁé%aﬂﬂﬁ#%(ﬁaQ%ﬁ1ﬁﬁdﬁégﬁﬁ ?v%%e%ﬁiégﬁgfaéﬁéggpg an i nner
SUPPQitty 1 cHEC s HAC A Sa L B W Bl g b BBt PO t 60w OcMhEsbmbopaB tparst of
the inner case 26. In accordance with the a first enbodi nent of the

presehie iimvent icase tAfe aritulagcoidrngoreioh Ve s HibFE deBLOAEPRNANCAr r ay

of open-ended receptor_.pocket,s 62 hi ned t | e.ar ecept or
pockéﬁ?_@?eéﬁﬁén&§WﬁQﬁhﬂP%r1 © APt erehtd €$£€%enrgﬁglgo ?¥32E88 mﬁfh

r espeQlhY @n0Res af dﬂ“ﬁgﬁﬂﬂéﬁﬁédrﬁéﬁéﬁﬂﬂﬂ phekénoee2 emdshofiedespective fan
exit guide vanes 24. can be seen fromFig. 2, each receptor pocket 62

has ahexatial.y Shaeped rsiyieviltecat ahd@@ekehs che conrt 8RSt 8rPHRd ERﬁpe of

the inner end of the vane 24. Referrin oW Fi =5 ' d
of o SaRCUE eRCen i (b ohL Tt POl ookl Tt Hay T2 6P Hs PnbSg ek i T
the yajeizs r%efmnbf fHY "Bthsepaad by F&opeéhevyanan2dxandguatitached

“ket:
t her &6 using any suitable adhesive means known in the art. The bhgot 70,
as canks oden Msomdd g eemdizgmiBig codf | grERJreeePEeISBEGKELY Odi t hi n

el R U G s hea Tl
Vi br ghjaqrs of the Beffer &Y & €reid yvdyds 24 depth which is greater than the

Referring now to Figs. 3 - 5, the inner end of each vane 24
has a boot 70. The boot 70 may be formed integrally with the
vane 24 or may be formed separately from the vane 24 and
attached thereto using any suitable adhesive means known in the
art. The boot 70, as can be seen from Figé. 3 and 4, is
configured to fit securely within one of the receptor pockets
62.

The boot 70 is preferably formed from a resilient dampening
material, such as silicone rubber, to help absorb vibrations.

The boot 70 preferably has a depth which is greater than the
depth of the sidewalls 64 and 66 of a receptor pocket 62 into
which it is to be inserted so as to firmly secure the inner end
of the vane 24 into the receptor pocket 62.

To install a vane 24 using the system of the present
invention, the inner end of the vane 24 with the boot 70 is
inserted into a receptor pocket 62. The vane 24 is then rotated
towards the outer case 28 and the studs 4% and the nuts 351 are
installed to secure the outer end of the vane 24 to the outer

case 28.

Fig. 10 illustrates a portion of an array of fan exit guide

vanes 24 mounted to inner and outer casings 26 and 28



depth of the sidewalls 64 and 66 of a receptor pocket 62 into which,i.t

Is to be inserted so as to firmy secure the inner end of the vane iﬁFMYZWG
into the receptor pocket 62. To install a vane 24 using the system of the
present invention, the inner end of the vane 24 with the boot 70 is

i nseri&EPaGhively ecebier 1ppekeends. ofhshgaNenss 24 afén IR EFRd t ovar ds
t he QH?%#%Qﬂ§e s@%ﬂ égeﬁfgggsz4g gpd the nuts 51 are installed to
nd of "t

secure outer'e e’vane 24to the outer case 28. Fig. 10

il lustrat gsigs post+om dDilastastayanf alaprexsict veuietdodizees: 24 rowdred to
i nner, and outer casings 26 and 28 5 1 6 MAY 2006 respectiyvely. The inner
ends lgfstidle afeifens SUSERB 1RsRAFPEAANGS NG FPnENSy BIERCGT RiYEN 2 on 5,
F'gsiﬁifhf%'%#%?gﬁﬁlf.@ﬁrf%geéﬁagggﬁiﬁ odpFER OfnaR MR it @ld ation
system in accordance with the present 1nvention. In this system a

seri dnarefr epgpoys dPfuaterenshchedsi hhe annulamer iswgppomt sty dt wfe such

as the annular ring portion_60 of = the inner casi 26. Each of  th
?peMQRﬁskﬂnﬁﬁsﬁﬁﬁ%ﬂgd%@-wﬁFﬁChaOEeFFﬁhQnglPS&g&%%Oéﬁ RHQ¥ﬂ§§QN“ ket
or the inner. e e ne 24 is fornmed by a flanged insert 104,
pref@rfoﬁﬁ}pﬁineﬁqg f%criér?ojfdg' flanged cup insert. As can be seen fromthe
drawi ngs, A heecdpssr tpd@debasoanthat wanely eaxit efdithg, vaers pgherisd fl ange

ot alfcnest Mors nELARSeY HRPEFF ol OfnoRACERTARATaLR LS SKUPRETS 2 11 1o

(" AR Sl S ol opAed S8l kot cBO wLmne, ofe o)

f or mch Faram D NH O amt eitwarddyi sgrandgngphpeeiphlelrerl. flange 106
about its periphery. The insert 104 may be formed from any
suitable metallic or non-metallic material known in the art.
Preferably, it is formed from a plastic material such as nylon,
polyurethane, or an elastomeric plastic material. For example,
the insert 104 could be formed from a nylon material having a
graphite filler.

As shown in Fig. 7, when the insert 104 is installed in the
opening 100, the flange portion 106 rests on the peripheral
ledge 102. As a result, the upper surface 108 of the insert 104
is substantially flush with the upper surface 109 of the annular
ring portion 60.

To keep the insert 104 within the opening 100, a plurality
of retention devices 110 can be inserted between a respective
side wall of the insert 104 and a respective side wall of the
opening 100. The retention devices 110 may comprise any
suitable retention device known in the art.

As can be seen from the drawings, the insert 104 has a
depth which is greater than the depth of the opening 100. The
depth of the insert 104 preferably is such that the insert 104

secures the inner end of the vane 24 to the inner casing 26.



As shown in Fig. 7, when the insert 104 is installed in the opening 100,
the flange portion 106 rests on the peripheral |edge 102. As a resbbMAY 2006
t he upper surface 108 of the insert 104 is substantially flush with the
upper surface 109 of the annular ring portion 60. To keep the insert 104
within th&operdtral 100, vanel 24 arsing bhipeerehprépensyodes el P iEHLHe

i nserted between .a respective. side wa 0 he.inser d
respmﬁﬁwgﬂ§¥ﬁQk;%QﬁIb%§£t 0%p%n¥%%?1%%.l%héogékéﬁﬁﬁgn% é&ﬁ%@g 10 ma
Conprii e ANY1 0 U tigdhend BA@Ndh OFhdeybsenkpewbhienihBerar 1.044s ttan be seen

fromthe drawi ngs, the insert 104 has a depth which is greater than the
dept tbadftarheeropekii hgp flothe Theot deptmapf behePprAsEr €rP04 PrrefEyahiey i's such

222;[ ﬁ:g]rg:écr%evaft@%04t¢xezgg%€t?%mFg'&‘xf'é??gr 189d,0f Ehgei}@@%tﬁl 040 t hgddner

I hS a“vané 24 'using this enmbodi nent of

the HHRSY¥ot i7TY Y4 Beerd o HDOLoMdd ODn atMaNgndérics 1045 ttheneding t2 n t he
i nsert 104. Depending on the depth of the insert 104, the  bottomend 112

of ]'Ehes tnjx_uﬁat?efc]:i rtﬁgl tbeirsg)at:te%i ¢wb?r¥ basan§lbintA cephLgEt Wiithh thehe bottom
surface of, the jnsert ,104. Aft t he,b b it '
et Cpnd 1 yarks ATOEEr R Ridh 18 Bng ERo urte RIS 43 hio"

the i 'rng the outer base I nto

i
cont a¢f é(?cttn:é hehe Wiitedr CASh NGE 28ne AGaREf Phetosthes caSianrd 28ut s 51 are
t hen use to secure the outer end of the vane 24 to the casing 28. It

has been flduriag Hatermnfoursd athat i an tysteklphiabcsydanse Inuagragiance
Bt PSRRI (AP RO ety o Oy oo, RehhERE! o Ped e R e m s
ti ghtadidntldyde RNt 16 abet 1espal et bont soptensh vare axbridle,
sidewal I s of” each pocket 62 during cruise and take-off. This results in
t he affeerigstallation system permits a tight fit to be maintained
between the boot on each vane and the sidewalls of each pocket
62 during cruise and take-off. This results in the absence of
any substantial air leakage around the flowpath. The
installation system of the present invention uses fewer parts
than prior installations, has a reduced cost associated with it,
and a reduced weight. The installation system of the present
invention also lends itself to single vane replacement.

While the installation system of the present invention has
been described in the context of installing fan exit guide vanes
in gas turbine engines used for propulsion, it should be
apparent that the system of the present invention may also be
used to install other types of vanes in a gas turbine engine
used for propulsion or in other types of gas turbines.

It is apparent that there has been provided in accordance
with the present invention a machined fan exit guide vane
attachment pocket for a gas turbine which fully satisfies the
means, objects, and advantages set forth hereinbefore. While
the present invention has been described in the context of
specific embodiments thereof, other alternatives, modifications,

and variations will become apparent to those skilled in the art



any substantial air |eakage around the flowpath. The installation system
of the present invention uses fewer parts than prior installations,. has

a reduced cost associated with it, and a reduced weight. The 15hMY2mm
installation systemof the present invention also lends itself to single
vane haaypil rax anead thﬂuf@mQ@mam@sde$talpomOSyst@heeﬁfpﬁefpﬁéseﬁt i nvention
has been described in the contegt of |nstal fan Xlt gui_de, vanes in

gas thisndeddsR TRGR FROSHroptPEPBRIVES! SWBEFElBQ 19B8ar 8R€ that the

syst e Ofa i PLASEER  FAVENG | ORiABYha! 59098 sHspd be kRst abpedldear types
of vanes 1n a gas turbine engine used for propulsion or in other types

of gaddiwmshines. It is apparent that there has been provided in
accordance wth the present invention a machined fan exit guide vane
attachnment pocket for a gas turbine which fully satisfies the neans,
obj ects, and advantages set forth hereinbefore. Wiile the present

i nvention has been described in the context of specific enbodinents

t hereof, other alternatives, nodifications, and variations will becone
apparent to those skilled in the art 7 1 6 MAY 2006 having read the
foregoi ng description. Therefore, it is intended to enbrace those
alternatives, nodifications, and variations which fall within the broad
scope of the appended <clains. 8 1 6 MAY 2006 CLAIMS 1. A systemfor
installing a vane in a gas turbine engine conprising: a receptor pocket
machi ned into an annular ring portion of an inner casing; and a boot
nolded to a first end of said vane for insertion into said



receptor pocket. 2. A systemaccording to claiml1l, wherein said boot is
formed froma flexible danpening material. 3. A system according to
claim1, wherein said boot is forned fromsilicone rubber and is 1§ may 2006
contoured to fit said receptor pocket. 4. A systemaccording to claim1,
wherein said receptor pocket has med configuration and said boot
has a curvature which matches sai ed configuration. 5. A system
accolrdi Ng 1t 0A syAAemMfér insdawihgian.faagiirga @egm\mmé elngmbebg'fmisingnﬁd i ntg Sﬂ.i d
annular ring portion IS open-en n ereln sal 00t . has a dept
greater than a de%f%eebfpﬁwt&asﬁwsglrﬁeéreaW'ér ANg ROIPR Of 3R IR ng t o
claim1l, whesRing: angecond end of said vane is secured to a second
support structure by a pair of bolts. 7. A systemfor installing a vane
in a gas turbine @bgohdneldeshto A figst end ok sajsk ¥ane derk bsepion; infaosdid wi t hi n
a first supq,%épt?lt‘gé&hpre; a boot attached to a first end of said vane
for insertion into sald receptor pocket; said first support structure
havi ng an opening; said receptor pocket being forned by an insert

neert: afu b SPeRm SREROH i B8, 1 erf Y a9 Terlad KR 4 FRend

openi ng, eacdamgemirdy mateeial.i on devi ce bei ng positioned between a side wall
of said opening and a side wall of said insert. 8 A vane for use in a
gas turbine engine conprising: 9 1 6 MAY 2006 an airfoil structure having

a first egd Angs@ntaseirdingne; claimd 90Whetsin esiddbatd is dbwndd frein sitsbnef t he
airfoil structure; and said b%ot bei ng nolded to said airfoil structure.

9. A vane actbbefang is gogtoyredh tg fit 5aid tar pogk@loot is forned froma

fl exible

4. A system according to claim 1, wherein said receptor pocket has a curved
configuration and said boot has a curvature which matches said curved

configuration.

5. A system according to claim 4, wherein said receptor pocket machined into
said annular ring portion is open-ended and wherein said boot has a depth
greater than a depth of the receptor pocket.

6. A system according to claim 1, wherein a second end of said vane is secured
to a second support structure by a pair of bolts.

7. A system for installing a vane in a gas turbine engine comprising:

a receptor pocket positioned within a first support structure;

a boot attached to a first end of said vane for insertion into said
receptor pocket;

said first support structure having an opening;

said receptor pocket being formed by an insert installed in said
opening;

said boot on said vane fitting into said insert; and

retention devices for retaining said insert within said opening, each
said retention device being positioned between a side wall of said opening

and a side wall of said insert.

8. A vane for use in a gas turbine engine comprising:



material. 10. A vane according to claim8, wherein said boot is fo m
fromsilicone rubber. 11. A vane according to claim@8, further eorrﬁ) i Yﬂéﬂﬁ
an outer base adjacent an outer end of said airfoil and said outer base

including a platformand a sleeve. 12. A nethod of installing a vane into

a gas turblne COrgy digbi SnicireHaFid st erdf 4Hd #6dbndlendnner sUpPoY!

structure having an openi ng nachi erein; _Esr"ow ding a vane having a
boot attached t o aboatsueroundiag said ficat lend gf thei airfeibstauctusresandd support

structure by pOSistr??drjlgédg%eﬁ'@i rﬂolggﬁ’iodség@f@@hgtrﬂ&ﬁg.ng; inserting an insert

cup into said ope rro 0 Sal fng step; said attaching step
conprising inserting said boot into said insert cup; rotating said vane

after sai ttachi ng step, and. secur,i ng an.oputer.end f. said,vane to an
Ut er sanfiodt Vae Abbine o AR G e e i BoBL i Tmed iR A0 APE, 1o
securing sairfiategaler end of said vane to said outer support structure

using threaded studs and nuts. 13. A systemfor installing a vane in a
gas turbine conprising: A single piece receptor pocket positioned within

a first S‘i‘@.ﬁ??aﬁonre SocoHfing Felaith 8 WHEréin RaRADOPRIbmdd R&MaslichbRe Auibber. St end

[
of said vane insertion wthin said receptor pocket; said first
support structure having an opening; said receptor pocket being formed by

an insert 4j | RS ; Walsp | | fitting
Mo sl o' T Ldte SaddinibbnRPE ie: EHpRA o W Bt e kA BN boot
is fornmed froutersend ofsaidl airfoibiantheaid ngtenbase indluding@ platforvvancasleeves. A
system according to claim 14, wherein said boot is formed fromsilicone
rubber and is contoured to fit said receptor pocket.

12. A method of installing a vane into a gas turbine comprising the steps of.

providing an inner support structure having an opening machined
therein;

providing a vane having a boot attached to an inner end;

attaching said vane to said support structure by positioning said boot
in said opening;

inserting an insert cup into said opening prior to said attaching step;

said attaching step comprising inserting said boot into said insert cup;

rotating said vane after said attaching step and securing an outer end
of said vane to an outer support structure; and

said outer end securing step comprising securing said outer end of
said vane to said outer support structure using threaded studs and nuts.

13. A system for installing a vane in a gas turbine comprising:

A single piece receptor pocket positioned within a first support
structure;

a single piece boot attached to a first end of said vane for insertion
within said receptor pocket;

said first support structure having an opening;

said receptor pocket being formed by an insert installed in said
opening; and

said boot on said vane fitting into said insert.

14. A system according to claim 13, wherein said boot is formed from a flexible
dampening material.

10



16. A system according to claim13, wherein said first support structure
Is an annular ring portion of an inner casing and said receptor pbéH#WZWB
is machined into said annular ring portion. 17. A systemaccording to
claim 16, wherein said receptor pocket has a curved configuration and
sai d boot has a curvature which matches said curved configuration. 18. A
systenlaccordiqg to claim 17, wherein said receptor pocket machined into

9

sai d annullBrA systgmpagoording ite Cae rlde vdNeein Saidn PRIt dF fordadifreotiiaas a depth
great et thanughdicilills BntbliRdte fPRiiPlecplck Bhekel 9. A system according to

claim 13, wherein a second end of sald vanhe I's secured to a second
support structure by a pair of bolts. 20. A system according to claim 13,

wher ei s i _ _ | t . t
cl'ai m 13, Tt SURELaFRRANG 35 o A Piche o Fst DpBUTSHLARER TP ©
fl ange por t iamnukanding giotidni ofsdn imnepeasingsandusaidi receptor pocketiislewachined a

peri pheral | edge.to accommodate said peripheral flange portion so that
an upper sur'?@%@"{ﬁm rd‘"ﬁéﬁg‘ﬂ%ral flange portion is substantially

flush with a surface of said first support structure. 22. A system

according to claim 13, wherein said jnsert conprises an jnsert c and
sai d boot 17 8Y$ieR; acceding i, Flan t% wagrginsae re .&°f;£’°§3%tt‘é?ﬁ %&EBlleang to

sai d clai m I@nnyliatieh mngassld et Has & cureurer afich mbtopis aid darveani ng
material and sard insert is formed fromat |east one of a plastic

materi al andosfigwBlen.oneric plastic material. 24. A systemaccording to
claim 13, wherein said insert is formed froma nylon material having a
graphite filler. 11 1 6 MAY 2006 25. A system according to claim 13,

wher ei n saB.dA Bystem aneppsting toselaine 1 (rwharginggaid %BP&PWK%%@“%H&F’(&WP 26. A

system f or i 54 ahhiidnflg bBABn! 18 BeABAsYRi NherATREICDAS aR 4 BEER! OF

pocket position w n t support structure; a boot attached to a
first end ofgrealedthaarsedépth of theaecepdor pasket. sai d

19. A system according to claim 13, wherein a second end of said vane is
secured to a second support structure by a pair of bolts.

20. A system according to claim 13, wherein said insert comprises an insert cup.

21. A system according to claim 13, wherein said insert has an outwardly
extending, peripheral flange portion and said first support structure is
provided with a peripheral ledge to accommodate said peripheral flange
portion so that an upper surface of said peripheral flange portion is
substantially flush with a surface of said first support structure.

22. A system according to claim 13, wherein said insert comprises an insert cup
and said boot is adhesively secured to said vane.

23. A system according to said claim 13, wherein said boot is formed from a
flexible dampening material and said insert is formed from at least one of a

plastic material and an elastomeric plastic material.

24. A system according to claim 13, wherein said insert is formed from a nylon

material having a graphite filler.
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receptor pocket; said first support structure-having an opening; said
receptor pocket being formed by an insert installed in said openiid;MAY 2006
said boot on said vane fitting into said insert; and said opening having

a first depth and said insert having an open end flush with a surface of

sai 0 111 SheSW0GLI SLLNGHY'G A PRMAGOR S6490E SEROR SBICERS S ahhan sai ¢

first dep vane r-use I n'agas tur rising: an airfoil
struct ure harinatarangipodionend and a second end; a boot surrounding said
first end of the airfoil structure; and said boot being integrally forned
with an inseparable fromsaid vane. 28. A method of installing a vane
into a gagetAlEitera fenigstating @yane s agas habineepmprisihg: provi di ng an i nner

support structure havi ng an openin chined therein: providing a vane
having a boot att%@?@8?0?80&??ipﬂﬁké?'g@ﬁ'gnér#&s%pﬂo'gﬁgi‘auﬁi ng i nseparabl e
fromsaid vane; aj bg@thitfaghéioh fidNend & sud vhrfelBPMsErtidh MG sHide by
positioning said boot in said opening; inserting an insert cup into said

openi ng pri d‘FC@RSOFst_Keﬁttachi ng step; and said attaching step conprising
inserting said bogQfiy kRt Su 'rtdstﬁj'&ﬁﬁéhaﬁH@anégeni met hod according to
al

claim 28, further conprising rotating vané after said attaching
step and securi ngsaith receptor @ackesf bejag dorreer: byoamrinsgrt dnstallagpjsoseid

structure. 1gpening'
said boot on said vane fitting into said insert; and
said opening having a first depth and said insert having an open end
flush with a surface of said first support structure and having a second depth
greater than said first depth.

27. A vane for use in a gas turbine comprising:
an airfoil structure having a first end and a second end;
a boot surrounding said first end of the airfoil structure; and
said boot being integrally formed with an inseparable from said vane.

28. A method of installing a vane into a gas turbine engine comprising the steps

of:

providing an inner support structure having an opening machined
therein;,

providing a vane having a boot attached to an inner end and said boot
being inseparable from said vane,

attaching said vane to said support structure by positioning said boot
in said opening,

inserting an insert cup into said opening prior to said attaching step;
and

said attaching step comprising inserting said boot into said insert cup.

29. A method according to claim . 28, further comprising rotating said vane after

said attaching step and securing an outer end of said vane to an outer

support structure.
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