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The present invention relates to a systemfor delivering cooling air to a
seal arrangenent in a turbine stage of a gas turbine engine. Many gas
turbi ne engi nes have a second stage turbine stator vane assenbly disposed
between rotors. The stator vane assenbly includes a plurality of stator

vane segents col L gabEMELYSHORM RALAR BARK! S BLAURKULE ps8a T N,

| ocated radially vane
segnents, is used to maintain a pressure difference between a first
annul ar region adjacent the first stage rotor and a second annular region
adj acent the second stageEEﬁEﬂﬂﬂlﬂﬂ&SEgéﬂﬁiﬂﬂﬁﬂﬂﬁﬁﬂﬂﬁes an outer flange
and an i nner. . . i nel ' 0 eyent_rotation
and an abr ac}rak[)el 2 beécrnﬁglrg};éﬁlé %I(g%gayecé(}cnbé%:% S.iga%”gg’i%%adﬁl He T ner

f 1 ange doarl iuge anirt ek feealedgesmepdnentThien spltndsi i sgposed oh 4 hgaout er

fl ange ar§¥ slidably received, in an axial direction, wthin inner nounting
f1 anged BXPEITiISNF B8 ow t he inner platforns. Hooks, extending out fromthe

outer flanggardy Yds theialeddianal mifvd he seaing rddighd ol Bt M 1O 406y
i nner nounting flanges. The pressure difference between the first annul ar
r egi on vadicadafeniiy fdirsposqdbthmtwieye it g he B @ taomnutane raggeonbly

ad acent, NG LEONd , 3hAgs, I A Janeen e anadabl & heari ng. pad of the
seal ring 1nto contact w-th the aft armof eI nner nounti ng ¥l anges.
Such a feealirgy rraangemeiiard Sstehewurdal UAS.sd ertndNo. 1dat8hd 4923141 1yel som et
al ., \Aqincsq c{.es or}.e rt%t()ey iinr}lceorr % I’az%:tf(:‘bdrmbsy orfeft I’ee nscteathoen.r exiranrie segments, is
used to maintain a pressure difference between a first annular
region adjacent the first- stage rotor and a second annular
region adjacent the second stage rotor. The seal ring includes
an outer flange and an inner flange. The outer flange includes
splines to prevent rotation and an abradable bearing pad. A
honeycomb pad is attached to the inner flange for use with knife
edge seals. The splines disposed in the ocuter flange are
slidabkly received, in an axial direction, within inner mounting
flanges extending below the inner platforms. Hooks, extending
out from the outer flange, limit the axial travel of the seal
ring relative to the inner mounting flanges. The pressure
difference between the first annular region adjacent the first
rotor stage and the second annular region adjacent the second
stage rotor forces the abradable bearing pad of the seal ring
into contact with the aft arm of the inner mounting flanges.
Such a seal arrangement is shown in U.S. Patent No. 5,785,492 to
Belsom et al., which is hereby incorporated by reference herein.
In certain turbines, the rotor seals have a life shortfall.
This is because a vane is used to supply cooling air to the
cavity adjacent the high pressure turbine gaspath, where cooling
flow rate and temperature drive the seal life. The cooling air

travels through the vane before reaching the seal rim cavity.

1




In certain turbines, the rotor seals have a life shortfall. This is
because a vane is used to supply cooling air to the cavity adjacent the

hi gh pressure turbine gaspath, where cooling flow rate and tenperature
drive the seal life. The cooling air travels through the vane before
reaching the seal rimcavity. | Gaspath air heats the vane and the cooling
ai r pasmidightlirougheitie vasevané she €nel £8g1ahg h@HpTﬁaaé%ﬁ tBrbagnhi gh,
the seal assenbly does not neet design life intent. us, there is™a need
for a rot® €9 ci ehf Hppreaehirgraidet eveeraguceokengoai higb,t hbeseahlri m
cavi ty.o SUMRY &5 JHE, | WENT! N AGEOL#D0L ye oL 15 an object of the
present 1 nvention to providé a systemftor providing cooling air to a seal
arrangenment Thiid h tseté tid ea hwadéd upoof athereoekEngiaht bppougbnt fervane as
possible. It is also an object of the present invention to provide a system
as abodi%%ﬁﬁ%ﬁﬁ?ﬁeﬁ%ﬁ&+m% e EoofifgSafrt Y™ ReViBYrection of rotation of
a rotor stage so as to reduce heat-up due to wi ndage. The foregoing
objects are attained by the systemof the present invention. In accordance
with the present invention, S¥VgW&iYe @ FHEpIdMEFES Cor del i vering cool i ng

air to a seal_arran nt.in.a _turbine stage of a gas, turbine. engine. The
systen1broa3#§xnggﬂgffeésl%tl?e%gto%%%CEaﬂg Fﬂesgfﬁg?ﬂFb?ﬂgegféaﬁ hQving a
cool i N fAasishy enayy Sxde NEb N gpf 691 Bflg OtbEI i phaki Br b0k £B81 ahrrangement

with as little heat-up of the cooling air through the vane as

possible.

It is aléQ an object of the present invention to provide a
system as above which pre-swirls the cooling air in the
direction of rotation of a rotor stage so as to reduce heat-up
due to windage.

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

In accordance with the present invention, a system is
provided for delivering cooling air to a seal arrangement in a
turbine stage of a gas turbine engine. The system broadly
comprises at least one vane in said turbine stage having a
cooling passageway extending from an outer platform of the at
least one vane to an inner platform of the at least one vane and
means for delivering cooling air to the seal arrangement. The
delivering means comprises a tube insert positioned within the
cooling passageway. The tube insert has an inlet at one end for
receiving cooling air from a source of cooling air and an outlet
at a second end. The delivering means further comprises cover
means attached to the second end of the tube insert for
receiving cocling air from the tube insert and delivering the

cooling air to the seal arrangement. Preferably, the cover

means delivers the cooling air to the seal arrangement in a pre-




| east one vane to an inner platformof the at |east one vane and neans for
delivering cooling air to the seal arrangenent. The delivering neans
conprises a tube insert positioned within the cooling passageway. The tube
insert has an inlet at one end for receiving cooling air froma source of
cooling air and an outlet at a second end. The delivering neans further

conpri 563 ,§Q%ehaniB3Ng nattachad Lo sthe osfe(i\t%rl%éﬁg)q] s tal‘et&]{fﬁi%é s for
recei ving cooling air fromt e “tube I nsert and de ivering the ~coolihg air
t o t heofegheaghangereitne Rrefierabl y, the cover neans delivers the cooling
air to the seal arrangenent in a pre 2 swirled manner in the direction of
rotation of O&hedr Bekéllst &f toe tRdegaslt FWitle XHdith&das Het @ s of

the in %%réﬁ\h)lﬁ/morfl kg E}‘?Ee% & ii?fjv%%ttii%, assely L JdiR PSRl d ygption,
as wel |l as ot her objects an advant ages attendant thereto, are set forth
i n theatiohhoagrg atdekaidaed déscritpt,i ercamett Heoradcanparha nigp Idrcvwn g s

wherein ik reference nuneral s _depict |ike elenents. BRI EF DESCRI PTI ON OF
THE DRAFROSSF! GeSF TP L4 O S5tk I, HC GBI O 15 SHCOISR AU Hbi [eke

stat or p\aRecaseeMing ran PRIl AriQeS e3RG{dRY di sposed aft of a first
stage turbine rotor and forward of a second stage turbine rotor; FIG 2 is

an expl oded view of a systemfor delivering cooling air to the sea
et o e Esgh B SR R SRR of 2Py Lo of the

FIG. 1 is a diagrammatic view of a second stage turbine
stator vane assembly in partial cross section disposed aft of a
first stage tﬁfbine rotor and forward of a second stage turbine
rotor;

FIG. 2 is an exploded view of a system for delivering
cooling air to the seal arrangement shown in FIG. 1;

FIG. 3 is an enlarged view of a portion of the system for
delivering cocling air to a seal rim cavity of the turbine
stator vane assembly of FIG. 1;

FIG. 4 is a sectional view of a tube insert used in the
cooling air delivery system of FIG. 2 taken along lines 4 - 4 in
FIG. 2;

FIG. 5 is a perspective view of a retainer assembly used in
the cooling air delivery system of FIG. 2;

FIG. 6 is an end view of a cover assembly used in the
cooling air delivery system of FIG. 2;

FIG. 7 is a top view of the cover assembly of FIG. 6;

FIG. 8 is a perspective view showing a nozzle portion of an
alternative cover assembly penetrating through a honeycomb pad
portion of the seal arrangement; and

FIG. 9 is a sectional view of a portion of the cover

assembly of FIG. 6.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT (S)
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stator vane assenbly of FIG 1; FIG 4 is a sectional view of a tube insert
used in the <cooling air delivery systemof FIG 2 taken along lines 4 - 4
in FIG 2; FIG 5 is a perspective view of a retainer assenbly used in
the cooling air delivery systemof FIG 2; FIG 6 is an end view of a cover
assenbly used in the cooling air delivery systemof FIG 2; FIG 7 is a
top view of over_assenb of, Fl ; I er ctive view
showi ng a HS%Q %§%% t?%% g gﬁe %F?ggﬁggrvg&ggvgr1§%§8§6F§8§eﬁe Fac g

t hr ougdt agdoneyisDnd pPade pOEENDBNYOL ot BHespeskedanfangemantiraadskhge 9 is a
sectional view of a portion of the cover assenbly of FIG 6. DETAI LED
DESCRI P oM oRr THEr PREFPRREDY ERBEDPHERTESFOBIREL8EFI hYrRéWet SOLRE @rawi ngs,
FIG 1.4 t (o] 1k B y ' d_aft of
= sl BB B O b e b S e ot or
8. (Whitet tdwed pstesentl tnugat ronowsl, | the desdei kddel intketdont exteablyfir st
and second stage rotors, the knife edge injection assenbl¥ of the present

i nvent$bnt R yPhesERbedIBEERERRN 0P RYr PEUMSPHe PRGFERT SERGES TRTPRES GPHPRe

vane agsgeably) 10phactydesna phHeabkb¥mBhy Shatgk1vaeesalai1uEagheof Jshe
stator vanes 12 has an outer pIatforn11X, an inner platform 16, "and an

ai rf oi $tpoex i oand8 12xt eRdrhgobet heenteherovesesadd hasepnplateer ms 14 and
16. Eagfh . PLrhNP, STELOLLYAeS: 12,135 3cPASSA0NRY 20001 6L, @XLeNs thr ough

extending between the outer and inner platforms 14 and 16. Each

of the stator vanes 12 has a passageway 20 which extends through
the vane from the outer platform 14 to the inner platform 16.
The passageway 20 is a cooling passageway used to cool the
interior of the wvane 12.

The assembly 10 further has a knife edge seal assembly 22
for maintaining a pressure difference between a first annular
region or seal rim cavity 24 adjacent the first stage rotor and
a second annular region 26 adjacent the second stage rotor. The
seal agsembly 22 includes a honeycomb pad 28 attached to an
inner flange 30. A plurality of knife-edge seals 32 disposed to
contact the honeycomb pad 28 and form a seal between the two
regions 24 and 26. In order to extend the life of the seal
assembly 22, it is necessary to deliver cooling air to the seal
rim cavity 24 and the knife edge seals 32.

To accomplish the goal of delivering cooling air to the
region 24 and the knife edge seals 32, a coecling air delivery
system 34 is incorporated into each vane 12 of the assembly 10.
The cooling air delivery system 34 includes a tube insert 36
disposed within the cooling passageway 20. As can be seen from
FIGS. 2 and 3, the tube insert 36 is non-linear and has an inlet
end 38 and an outlet end 40. The tube insert 36 also has
sidewalls 37 which are spaced from the sidewalls 35 of the

passageway 20. In operation, cooling air from a source (not
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the vane fromthe outer platform14 to the inner platform 16. The
passageway 20 is a cooling passageway used to cool the interior of the
vane 12. The assenbly 10 further has a knife edge seal assenbly 22 for
mai ntai ning a pressure difference between a first annular region or seal
rimcavity 24 adjacent the first stage rotor and a second annul ar region

26 adj afenfh) t he, 8gcqnd. st.ag rEQEBE SIQS seal, gssemply 22 Loghy es;a
58 5oRE-S P 3008 305 ROBPARS) PO

honeyco pad attache I nner nge ural i ‘knif e- edge
seal s 3Atdbdposddihoo coonaﬁg pheshgeeyyozb pad %8mamdahebmsayseakobetmeen
the two, regions 24 and 26. In order to extend the life of the seal
assenbFjpe2snlet F@dné@eggaF9etBHH%IFQ%?ranﬁlngTQ?rtPgetH§S§€ﬁl35rFﬁWbaV|ty

24 andbzehfokméaeﬁﬁggea%aga1§§b1;_fomﬁegg Eh.lﬁagogho% del kyering

cooling air to region 24 and t ge seals 32, a coollng air
deI|vesychsysténcéngﬂs625corasraaadbenseeeaéMOmaﬁéelz4ofthhetab&enbly 10.

The coolin aLr ﬂellveri éﬁte§]34 |ncludei a tube insert 36 dé ﬁpsed
mﬁthianHE EodPi RG°passagbhalc2o. "A8 - CAh“He3EeERCPPoECELBBA 12 SHARS3, t he
tube inserta3bshswholnl Fngarsand basadneiknbet j sepdad@gandean Ut ligh send 40.
The tube insert 36 also has sidewalls 37 which are spaced from the

si denatng 38 of the tphssapgeamy 26.and dpergerohe Eeskilngther ihdem &nsource
(ot 45 ShaEL SUGRo23-2-C0TRE CRA0Lo81 295011 EH0BSLULHI 08 £0LAFec 3,

i nt rodlce coor | Ng~pass tane asl nl-et
end 380@fthhecbumengnpesba§6wa§heotubEhensetalaernay hbe hoeemdrBiom any

sui tabl e netalllc material known in_the art
portion 44 which fits over and receives the inlet end 38 of the
tube insert 36fand a plurality of legs 46 extending from the
central portion 44. The central portion 44 has an internal
opening 45 with a non-circular, flattened shape corresponding to
the shape of the tube insert 36. In a preferred embodiment of
the present invention, the tube insert 36 is welded toc the
retainer 39 or fastened to the retainer 39 by a braze material.
To maintain the retainer 39 in position, the legs 46 are
positioned on a fillet weld 41 which extends across the inlet 42
to the cooling passageway 20. If desired, each of the legs 46
may be affixed to the fillet weld using any suitable means known
in the art.

Referring now to FIGS. 2 and 6 - 9, a cover assembly 48 is
joined to the outlet end 40 of the tube insert 36. The cover
assembly 48 includes a raised collar portion 50 which receives
and frictionally engages the outlet end 40 of the tube insert
36. As can be seen from FIG. 7, the collar portion 50 has an
interior opening 51 which has a non-circular, flattened shape
which corresponds to the cross sectional shape of the tube
insert 36. As shown in FIG. 9, the collar portion 50 can be
provided with a shoulder 53 which contacts the outlet end 40 of
the tube insert 36 so that the tube insert 36 may be snap fit

therein. The cover assembly 48 may have a single fluid exit 52,
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such as Inconel 625. As can be seen fromFIG 4, the tube insert 36 has a
flattened, non-circular cross sectional shape. As shown in FIG 5, a
retainer 39 is placed over the inlet end 38 of the tube insert 36 and is
used to retain the inlet end 38 of the tube insert 36 in position with
respect to an inlet 42 of the cooling passageway 20. The retainer 39 has a

central spapbyanid4 peli ch fists r FTRVIEES . il en of the
tube i ngert 36. 1 and a %I'urlfﬁ iftq&qgf aci%grén{slﬁ’%ggaet;toelﬁlgﬁnég}pftﬁ%emcf"ﬂtef,eq;ceen &ral
porti oAC44f The tebkrdnsgartt i36n A4 as iart drrel neds sapsnNg( s Hdwre)

non-circul ar, flattened_shape corresponding to the shape of the tube
i nsert ©36™2¥nlaVer &er 2&611gnﬁ6‘d1tr?eﬁt2 G4 (e FRERYT Werfti%n,8 1 hEiGibe

inserta38 ks weldgd bl catbidl IR BEHY dastanedd o d her nglai fte 39 by a

braze material. To maintain the retainer 39 in position, the l%egs 46 are
posi ti eREETrEN38 Vilkl en welterdb Iwpiacts agevends{ radr cesovrhle. | rMitet #Aid-stt 0 t he

coolin sage 20. | f .desired, each of the |eqgs 4 my be affixed to
the fi ?Fgﬁa@ga%ﬁéﬁnﬁog vV STt 5b|néjzr?§ s"ﬂﬁ?max ?Pet Hglaacreta/ Br%rd ng now
to Fl GCopediagdifi th®, hanegvembagselsy t48 dedl i et nedh1ind he OwWdiglesnd 40

of the tube_insert 36. The cover assenbly 48 includes a raised collar
porti oh"80°hnFBR FKBdéPyELICanG s &2i:or$a4q¥y Fhqafeeahehautiwe kenid«0 of

t he tuQ@gé“%@E&s 30085 tCRR }E?lﬁis%(ae%lf AR %a@j]téir J4e %‘lérﬁ(r}) Soéfetrltqnvﬁil?ecﬂas

an intefior opening 51 which has a non-circu flattene ape
correspeadsdt §1uhd erass S¢ecompmilseshape opfertimg tivbechd nserdr Imsetblshown :

in Fl 9 L.ar portion 50 can be rovided with a shaul der_ 53 whi ch
contag%g ?Hégguﬁgg%vgﬁ Eeogﬁng aly to the seal Trim cavity 24. 1In a

preferred embodiment of the present invention, the exits 52
and/or 54 are configured so as to deliver cooling air to the
seal rim cavity 24 and/or the space between the two knife-edge
seals so that it is pre-swirled in the direction of rotation of
the first turbine rotor stage. This is desirable to reduce
heat-up due to windage.

The retainer 39 and the cover assembly 48 may be formed
from any suitable metallic material known in the art. For
example, if desired, each of these components could be formed
from Inconel 6&25.

One of the advantages to the cooling air delivery system of
the present invention is that cooling air can be delivered with
little heat-up as a result of the passage of the cooling air
through the vane 12. This is because the tube insert 36 acts as
a heat shield between the cooling air and the vane 12. Still
further, the tube insert 36 accelerates the cooling air as it
passes through the vane 12, thus reducing exposure time to heat.

Another advantage to the system of the present invention is
that it does not interfere with the internal cooling of the vane
12 by the cooling passageway 20.

It is apparent that there has been provided in accordance

with the present invention an integral swirl knife edge
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the tube insert 36 so that the tube insert 36 may be snap fit therein. The
cover assenbly 48 may have a single fluid exit 52, 5 as shown in FIG 2, in
fluid conmunication with the outlet end 40 of the tube insert 36 via an
i nternal passageway (not shown) or rmay have two fluid exits 52 and 54, as
shown in FIG 8, which are in fluid conmunication with the outlet end 40

of the.tybe .insert 36 via_ an internal _passageway (not shqown). The first
fluid éXPECE3°80 esé_“ésﬁwﬁgﬂzlw@l\%i dhtinay Sﬁ’gﬂpﬁf&@ecd Ghe eRIFCtSheni ng i n
the hopaxeanb .pad 228 R HRld W GRAliNGAId; hRifsen  tin f dife é&fdg_e
seal s 32, such as between the two knife edge seals closest to the seal rim
cavi tyigenvhen peesdaten tdescridechdf [thied coittexB4 cfompdcsielsian opening in

t he cove ssenbly .48 w&:ch elivers cool,ing air o the seal rimcavity

24, 1 neRORRBEEE Fed RETSH EIIegt e TEPESARE | MPSHE AL A oS 52

and/ or va4iatg ceentdiaur ed emed s rdeld of teRRld Rkidited A d e 81 rim
cavity 24 and/or the space between the two knife-edge seals so that it is
pr e- swhalMéagi Heele tdier dorieawiot detsariipn ioh - t Be dondsitnalr.biite ot or st age.
This i irable to.r C heat - ta w nd . The retainey 39 and

t he coggggggggnﬁﬁyeﬁ@r%%% %gof%r r?%g%r r%%rﬁt‘%nsy smt?l%%%cear%nle 4 iaéjc{rrat erial
known wartiheiatis. alsorfalaxanplian ithedesiozed sceaeh off titkespmaiqanent s coul d
~be fornmed, fromlInconel 625. One of the advantages to the cooling air
del i veFy33{§tem of the present invention is that cooling air can be
delivered with Ilittle heat-up as a result of the passage of the cooling
air



t hrough the 'vane 12. This is because the tube insert 36 acts as a heat
shield between the cooling air and the vane 12. still further, the tube
insert 36 accelerates the cooling air as it passes through the vane 12,

t hus reduci ng exposure tinme to heat. Another advantage to the system of the
present inventionis that it does not interfere with the internal cooling

of themwame s k2 dwgher€ool i ng passageway 20. It is apparent that there has
been provided in accordance wth the present invention an integral swrl

knife edge 6 injection tube assenbly which fully satisfies the objects,
neansq_angx%gv Q;agfs S tlforth hereigbefore. ¥%i|e tgg prgsent Lnvention
has been desriBad 19 tTet tETt 39 O spBdi F+E “BnBolilmEfit §9PReFE8E, ot her
al t er natdatefamaidi fri catt @Asin@ngk ayarbat hogsswil kbhaeorBg@pparent to those
skilled in the art having read the foregoing description. Accordingly, it
s i MERIedE W enbrace those alternatives, nodifications, and variations
as fall within the broad scope of the appended clains. 7 WHAT | S CLAI MED
IS: 1. A systemfor delivering cooling air to a knife edge sea
arrangenentat leadturditevstager ofabd gasrbindi seagaghaeingoapphskagewaly

| east one vane 3% sai d turbine stage having a_passageway extending from an
outerﬁﬁ%ﬁqéiqﬂ T RUFehdel dhECTEAnel t 8233 2FnheRSpl GRFoVATS! tRar8 at

| east Qe V@& tform of said at least one vane;

means for delivering cooling air to said seal arrangement; |

-

-

said delivering means comprises a tube insert positioned

within said passageway;

cooling air and an outlet at a second end; and

sald delivering means further comprising cover means
attached tc said second end of said tube insert for receiving
cooling air from said tube insert and delivering said cooling

air to said seal arrangement.

I
|
said tube insert having an inlet at one end for receiving
2. A system according to claim 1, wherein said cover means has

means for providing said cooling air to said seal arrangement in

a pre-swirled manner in a direction of rotation of a turbine

rotor stage of said turbine engine.

3. A system according to claim 2, wherein said cover means has

nozzle means for providing cooling air to a seal rim cavity.

4. A system according to claim 2, wherein said seal arrangement

includes a honeycomb pad and a plurality of knife edge seals in
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means for delivering cooling air to said seal arrangement; said delivering
means conprises a tube insert positioned wthin said passageway; said tube
insert having an inlet at one end for receiving cooling air and an outl et
at a second end; and said delivering nmeans further conprising cover means
attached to said second end of said tube insert for receiving cooling air

from sgi | nseLd ; ) i sahd £9941 R9andl FolOpeal dqsRa!
arrand%%@%%&pgfigﬁsé%%gﬂgggg%é%ﬁ%gﬁ%% %?ain11, mh%?einosaFd coveréneans has
nmeans d§®id previ thdiga 5ai dowpsl & hgg air £ { ossandzskal whi chngehentlsi hhraugh
pre-swir]ed manner in a_direction of rotation of a turbine ro orgatage of

s

sai d t3AHE NePRAGToEP Bad ALRYRt _nFRRCRrBFhECED EYRi ff 292 hHeFBE hes§Pdcover

means fas)snozzle nmeans for providing cooling air to a seal rimcavity. 4.
A system according to claim 2, wherein said seal arrangenent includes a
honeyconb pad and a plurality of knife edge seals in 8 contact with said

honeyconb pad and said ans for providin said coolin LL_comprising a
first nozzeS%htThH %&?%ﬁ§§n9hF8u§galEa?d ﬁ%ﬁgﬁégnﬁaﬁ%dcgﬁ 6£ gggce bet ween
two of ps@) dakid fee @gEfuBERAES. cOmpAL S¥St @nsaconddhogzle €bai préyidhagein
said cooling air providing neans further conprises a second nozzle for
provi dfe@liedorihgtai @ $624 LeBl CRVAt¥avity. 6. A systemaccording to claim

1, wherein said delivering neans further conprises neans affixed to said
inlet end of said tube

6. A system according to claim 1, wherein said delivering means
further comprises means affixed to said inlet end of said tube
insert for retéining said tube insert in position with respect

to said passageway.

7. A system according to claim 6, wherein said retaining means
has a central portion configured to fit over the inlet end of
said tube insert and a plurality of retainer legs affixed to

gsaid central portion.

8. A system according to claim 7, wherein said central portion

is welded to said inlet end of said tube insert.

9. A system according to claim 7, wherein said central portion
is joined to said inlet end of said tube insert by a braze

material.

10. A system according to claim 1, wherein said tube insert is
non-linear and has a flattened, non-circular cross sectional

shape.

11. A system according to claim 1, wherein said cover means has
a collar protruding from one side and said collar surrounding

said outlet end of said tube insert.
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insert for retaining said tube insert in position wwth respect to said
passageway. 7. A system according to claim®6, wherein said retaining neans
has a central portion configured to fit over the inlet end of said tube
insert and a plurality of retainer legs affixed to said central portion.
8. A systemaccording to claim7, wherein said central portion is welded
to said inlet end of said tube insert. 9. A systemaccording to claim?7,
wherein said central portion is joined to said inlet end of said tube

insertiby aabspgeemnatedsrainglfo Alayst em, agkereiing ska dclalmalk nHakernei n
said tube insert is non-linear and has a flattened, non-circul ar cross
sect i oHaFer SpRpROTRION AW Bt anfhaber BPAGEEEOBRANS LO WhHEr 6irPSSai d cover

nean56%%? e 1 dngP! L Qrg%rggiggtngnhgggfglde and said collar surroundi ng

sai d et end of 8aid tube i RSert A system according to claim1l
wherein said coIIar has an interior portion with a shape corresponding to
the cross sectional shape of said_tube_insert. 13. A systenlaccordlng to

claimi3- mh%r%Y%t§ﬁ|ﬂcﬁ?r@éﬁgttBnE ayBnd - cYURBEFLBs 5319 8&stleGre D&t or

vane. Jdne AcSHSteseacser dbRget gnel ai Qv dy YAgeei n said turbine stage has a
plurality of vanes and each of said vanes includes said cooling air

delivering neans. 15. A systemaccording to claim1l1l, wherein said insert

tube hff. A system according to claim 1, wherein said turbine stage
has a plurality of vanes and each of said vanes includes said
cooling air delivering means.
15. A gystem according to claim 1, wherein said insert tube has

gidewalls spaced from sidewalls of said passageway.

16. A system according to claim 1, wherein said passageway is

an internal wvane cooling passageway.
17. A cooling system for a vane comprising:

a vane cooling passageway extending from an outer platform
of the vane to an inner platform of the vane for cooling

internal portions of the vane; and

means for delivering cooling air to a knife edge seal
arrangement, said cooling air delivering means including a tube

insert positioned within said vane cooling passageway.

18. A cooling system according to claim 17, further comprising

said tube insert having an inlet end; and

means attached to said inlet and for positioning said tube

insert relative to an inlet end of said cooling passageway.

10



sidewal I s spaced fromsidewal | s of said passageway. 16. A system according
to claiml1, wherein said passageway is an internal vane cooling
passageway. 17. A cooling systemfor a vane conprising: a vane cooling
passageway extending froman outer platform of the vane to an inner

pl atform of the vane for cooling internal portions of the vane; and neans
for delivering cooling air to a knife edge seal arrangenent, said cooling
air delivering nmeans including a tube insert positioned within said vane
cool i N pass ageybing 18ysfeoattagdsyst em ataomding forcharncdmprisihier
conprisin sai d tube insert having_an inlet end; and neans attached to
sai d iFAEl GHREf %ﬁsfﬁ%l??hﬁgnﬁnsﬁPgl?Ebﬁndrn§%¢t relative to an inlet end
of said cooling passageway. 10 19. A cooling systemaccording to claim 17,
further conprising said tube insert being an outlet end; and a cover
assenbl y atd actreelr t @ssandlpustesceed forsprdvodihgt endl fag previdinpe seal

arrangengp 11
cooling air to the seal arrangement.
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