0 2 AUG 2006 | NTEGRAL SWRL KNI FE EDGE | NJECTI ON ASSEMBLY BACKGROUND OF THE
| NVENTI ON The present invention relates to a systemfor delivering cooling
air to a seal arrangenent in a turbine stage of a gas turbingeng ;[fﬂgaﬁ Many
gas turbine engines have a second stage turbine stator vane assenbly
di sposed between rotors. The stator vane assenbly includes a plurality of
stator vane segnenigreehhBCEIYRLYiliSFRi BECANTRMGT fon SAEEEIM €. A seal ring,
| ocated radially Tmside of the inner platforms of the stator-vane segnents,
is used to maintain a pressure difference between a first annular region
adj acent the first stage rgtoE %ng ﬁ E%CCE% gggﬁlﬁr regi on adjacent the
second stage rotor. The se ACK > ' | ange and an i nner
flange. The auferndange indides, rellickes o aPserin rf%txafcﬂ_eqav%&gng,n
abradabl e bearing pad. A honeyconb pad is attached to the inner flange for
use Wt ledalilfry addyd s @alssalThe rapigenestdilgpas ddirbinehetegee o if lhagge: ar e
slidably received, :in an axial direction,- wthin inner nounting flanges
ext endi Ny’ éﬂﬁN%ﬁ%§Q%ﬂmn'platforns. Hooks, extending out fromthe outer
flange, |im tydrRe gd aluripiaielenefinkeheeal a Bet@ntelsabigee chetlihe IRReHLy
mounting flanges. The pressure 7 difference between the first annular region
adj acentvatife Sseibly; slisposiedydcawgenh&osessnd dRsulbaptoayvoncadisacamtlyt he
second . .ot.o I earl| d : |l ring into
cont act i oplRATLy O ReRER" vkt BB 8118 e v e
ar r angenfentmiirgy simownniul ald Stridatemt.NoA Se385r499,t docBeksomndiaally, which
i s hereby i.ncor ted by refer%nce' h%regn. In certain turbines, the rotor
betlfisE

or
seal s haVeig9 e tForeFar PLathrImss L3teIn&ars GegmerssSsupgsl y

cool i ng Add @ Wh8ntain 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 outer flangé are
slidably 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

p; difference between the first annular region adjacent the firét
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.
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cavity adjacent the high pressure turbine gaspath, where cooling flowrate
and tenperature drive the seal |ife. The cooling air travels QEWE% t he
vane before reaching the seal rimcavity. 1 0 2 AUG 2006 Gasp i f0bheat s
the vane and the cooling air passing through the vane. If the cooling air
tenperature is too high, the seal assenbly does not neet design life

i ntent. GsEath e hepls fdeel Yore anbrichef¢del bpg apprpasdifortheigveri ng

cooling air to the |, rim cavity.. SUMVARY THE. | NVENTI Accordingly, it
o an OB nel bbb T O b sYeR et Hor FHoVIHThy
cool i ng fdedifl @ &0 Bt angeNeidsiow thi &8 imtdhe. heat-up of the cooling air
through the vane as possible. It is also an object of the present invention
to provi de a.Thugstidines Bbovased cirpra-ewe | st fhelenbl aprrade¢h i fox he

di recti op of fati _ S e .10 duce heat-up due to
Wi ndage_.&]el:ﬁlew%rglrrg%o(%\%f% e%:fésqg’ﬁ eélg%tsa$érjllegtsjb@ ?‘%‘Z“g Sstem of the present

i nvention. In accordance with the present invention, a systemis provided
- for delivering cooling air to a seal a_r&angenent in a turbine stage of a

gas turbine engine. The syst ERMHABEJPY TEEANVENLISON | east one vane in said

turbine stageiagldithdy CoOl 110 AASSAANL LR A LI 0N Ay phat for m

of the at |east one ne to an 1 nner platformo east one vane and
means f @ralelde ex isyptconl o mrevidind ecselalnaraangement sedheardeigamsning

means conpr.i ses .a. tube .insert positioned within th coaql i assageway. The
Lube | nSBIT™ AR SHFIH e Whearidhd Grooting aie Ehrdigh ' die REREEs™

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

”;i 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 ocutlet
at a second end. The delivering means further comprises cover
means attached to the second end of the tube insert for
receiving cooling air from the tube imsert and delivering the
cooling air to the seal arrangement. Preferably, the cover

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



receiving cooling air froma source of cooling air and an outlet at a
second end. The delivering neans further conprises cover neans tL ched to
the second end of the tube insert for receiving cooling air fr%?ﬁ ﬁ@wﬁube_
insert and delivering the cooling air to the seal arrangenent. Preferably,
the cover neans delivers the cooling air to the seal arrangenent in a pre 2
AUG 2006swimiied echritrineim ivhe hiiwidtacii @f ofotraotiadn af of tandbide nect®t or  of
the gas turbine engine. other details of the integral swirl knife edge

inj ecti o SRR BRI PrEIEN i nvention, as well as other objects and
advantages aldgpdanieddioIel e Sledilil il g 1ol | gin St J,pd
description and the acconpanyi ng drawngs wherein |i1ke reference nunerals
depi ct |addeeenddigmerft $hBRixes<DESCRIMEHANIOF aEHDRAWNGE HdrGoldjact @ and

di agranmatic vi ew of a second stage turbine s{at?%,van assenbly in parti al

cross seRAYHH G SHEF O BET Y s TG &5 ¢ e dt FO¥Ard of a
second {A%E 11 MR r il Lt iR d AR heysthem il
delivering <cooling air to the seal arrangenent shown in FIG 1, FIG 3 is
an enl argeftendrme ofumenedet idapisft tlhdkesyedteamrftay. delivering cooling air to a
seal rimcavity of the turbine stator vane assenbly of FIG 1; FIG 4 is a
sectional view of a tube insert used in the cooling air delivery system of

FIG 2 taken al ong |inesgker HHITRIFTGON OoFFMEGE DRAWIA@Er spective view of a

retai ner assenbly used in_the cooling air deltvery syStemof FIG 2,
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 cooling 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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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 the cover assenbly of FIG 6; FIG
8 is a perspective view showing a nozzle portion of an alternatjijvijscaner
assenbly penetrating through a honeyconb pad portion of the seal
arrangenment; and FIG 9 is a sectional view of a portion of the cover

assenbl y of i GerbinfRIAk LED DESQRIRTLAAL OFrTHE PREFERAED EMBCD MEMIS) 3 O
2 AUG 2096 Referring nowto the drawnggs, FIG 1 illustrates a second stage

t ur bi nesvagre wesehpt yvane drspoglety at ¢ dtsposedsafstafea furdtnetzoetor 6 and
forwar d_of econd s e.turbine.roto ile the present |nvention
- b FEOIGE 56 P9Sa LHERUREIOE DL Socolifblgad 6 PRERE Mot oLl

a
T
wi || be descri i hé“con Secon t he

kni fe edge: 14 €6 i PreasseNbhyen©f of hei PI e5ende s Ay EPEA O MBNe beoniseg: bet ween
other turbine rotor stages.) The turbine vane assenbly 10 includes a

pl ural i £iref and sFRoRdnesadd . reqehs of thfeksal bt ordyantdl 9ot hes ansonibey

pl at f or 1 _ _ [ i ortjon ext endin

Pet weertt naodrar oy Paientithober 9,08 Prghe el hthdl el B Ones
12 has stfpssageVielye 20uribicd extensssehibbygho thelvase 4 romtiei outef
platform 14 to the inner platform16. The passageway 20 is a cooling
passagefeit s PR chdt  tFREN | ¢k o SEREPReVIRFR 12 PahermsAendry 10

further, ife _ I Y1 22 r ' Ly Ssalr e
plRSESN 4 & SU0E58R pgﬁﬁs% 182 ah@ aslgg?m_@m NGo A PLESHY!

di fference between a first ann r region or rimcavity 24 adjacent
the firsttendipeg rotoreamd-ha sevondcadnimasr rehhoho26s atf scedt16 he Bacohnd
stage rotor, e, seal asseply, 22 ipncludes, 2, hopeyscent pad, 28 atfached to
* the vane from the outer platform 14 to the inner platform 16.

The passageway 20 is a cooling passageway used to cool thé

interior of the vane 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 assembly 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. 1In 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 cooling 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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'ui‘nner‘ flange 30. A plurality of knife-edge seals 32 disposed to contact the

honeyconb pad 28 and forma seal between the two regions 24 and 26. In
order to extend the |life of the seal assenbly 22, it is necessany\l5do0s
deliver cooling air to the seal rimcavity 24 and the knife edge seals 32.
To acconplish the goal of delivering cooling air to the region 24 and the
kni f e edgkrosrgl ssd32h asca)od:dm‘qgread;gmdaﬁa@ Yot sy sg@n Sdrbsné et pos at £ into
each vane 12 of the assenbl The cooling air deli very system 34

i ncl udeslat{-’%‘éc‘?‘ﬁséﬁ”f-oB@Oﬁ}%d%‘%%e%ﬁeivfﬁ% 1herrdoF gt fb%%%%%%eaynz@o As can
be seen Nsert3 36 | n

i nlet £%8%n£%§53%§()€§‘d%€ %}E]%e%%w%h% tubeBe?nse?l%é"gét;u}!z)ﬁe ﬁ?%%:gé‘ Si ggvgl S
37 whi chbar ospad efrdm ommy heu Bt atehe | est Z5L of wdieer pab slagewayi2Ochd nart
operation, cooling air_froma source (not 4 0 2 AUG 2096 shown), such as a

conpr essBFCEt &g el BFORE G2t ur bz?‘%ecaerhgt?%ege‘?% T riotficed i S Bt i ng
passageway 20 afgl ﬁé@étﬁi“?@&&éﬁ' M - et Ltk 3§e8€16:}f§1 é&?g?é nsert
36. The tube insert 36 may be fornmed fromany suitable metallic erial
known in the haatshtsmhnas?l@\cdifwla 628 aiAs= P bies sxebancéal omvdt Ghel, ithet t ube
non-ci rcul ar. cross se ctlon shown _in

iFInSCliertS 3% ‘iga?%u ‘ﬁ% a,%% épljaf&%?f'—tovae FHE ThIES etn% Sh'?tﬂg.t et g’ 36

and i s usgdot ockét @hfe thesdid ef6 end pcdditafort Rei b dpser te $6anh NipOSE tAHN
with respect to an inlet 42 of the cooling passagev\vgg 20. The retainer 39

has a ce@frihe poeliemh M%ﬂﬁ@?ﬁ}fl%% ovidte arff Figeey hae 3 rgettemd 38 of

the tubgol paskts $Gons N0 A DI idyn dlod £0R A RX1SIALNG {4 OFF LY gent ral

portion centra | on as ‘an internal  "opening
non- ci r culiae, ifidatt m:h:sinaqaq:hma]asmmﬁ Nged=0 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 to the
retainer 39 or fastened to the retainer 3% 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 includeg a raised collar portiom 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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the shape of the tube insert 36. In a preferred enbodi nent of the present
invention, the tube insert 36 is welded to the retainer 39 or fastened to
the retainer 39 by a braze material. To maintain the retai nerh?&g[g]
position, the legs 46 are positioned on a fillet weld 41 vvhié} HQ}IS
across the inlet 42 to the cooling passageway 20. If desired, each of the

| egs 46 agmehdie abf ipred t0 tihe diidil@teonetuth s iRy i diabl §Ran S pown
inthe art. Referring nowto FIGS. 2 and 6 - 9, a cover assenbly 48 is
j oi ned t4® e téigt [tadbeedd AT OR & L& @he iirtsamal3@a sprgevser (nagds sdmin) 48

i ncl ude i C ar, r{iqQn.50 i receives. and frictionally .engages
t he out i%éf?"{ea d%%%eogw'lt éﬂt%ﬁb(% e:%{r%stesr télﬁhﬁ%[h A??’céans bsehos""’enenlqi rPgllrgFlr% “}}flcfr}ﬁe

col | ar pat iion 3G ikdasormuritizaricr wipeniotg Dluttichdms @ Jone rGidar ,
flattened shape which corresponds to the cross sectional shape of the tube
i nsert 3@sea$ koA a BOFRaternalh@assiags §yor tidn Sovean b&heprfgvisted with a

shoul der. LGh n u )..of e he insert 36 so that
the t ubef lﬁlﬁg\é\ﬁr&{x 9&%%3;‘%%%@5}%% % Eo%%ggfhﬁghrﬁng )%:gjveeltpliéascsegnb nyt %8 I:Lmay have
a singl epeniing dxi the2 hobhedcAldB 2206 2 8a% cs i@l vier 61 ihg igif [Hétveen

communi cat i (%% utlet end 40 of the tube insert 36 via an internal

ith_th
passageWwd? O%W)efeoﬁd%)? 3ro I dexistresy 4he gao wn in

&
FIG 8, eCReadle o Bkl ¢ of HUIRILAL AR WaEA dhe out ] , tube
i nsert 3?%. aegn irflzt anaI passageway ( not sf?own))).ﬁI 1£'}he fﬁeglte%e%r%f’e% 52

conpri sescendofiddwkixdly ey desppliseed amtopearingpenitig iqvvehe dserantdonb pad
28 to deallgi ver. co Iehng alr between IV@ oft theS kgi fe eq%e .sceal s 32,_such as
bet ween “th&5 e ST 80§84 3diTodEs % Se &88f T Padty 72 amen

pr esent prifferrsdcentolilitiethte st thd QIERENTES raRrEH, NG Heh i@ LCaver

assenbl%nd/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 degired, each of these components could be formed
from Inconel 625.

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 intermal 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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48 which delivers cooling air to the seal rimcavity 24. In a preferred
‘enbodi nent of the present invention, the exits 52 and/or 54 are configured
so as to deliver cooling air to the seal rimecavity 24 and/ogztmgz ace
between the two knife-edge seals so that it is pre-swirled i #Me I'rection
of rotation of the first turbine rotor stage. This is desirable to reduce

heat - up .due ta w ndage The retainer . 3 d the.cqver senbl.y 48 nmay be

f or ned Hﬂ%ﬁﬁ%ﬁ%ﬁ‘gﬁ&%éﬁ%fe: A M c@aﬁgﬁﬁg]s %&ﬁ%lﬁﬁ ? & SPESESr  exanpl e,
i f desi redinLachdhdhesaeemerefosteouktehlevkeored kimame ReRNer«25+ One
of the advantages to the cooling air delivery systemof the present

i nvent i dmvieittilpar besobiesg siescaabele idethge coOBtRXth O] ispeicd fieat - up as a
result of .t assage of e cooling.ai .hroug he.vane 12. This is
becauseEwﬁgﬁﬁﬁggﬁﬁhggffeg ‘aEESeﬁéaggeﬁégfag %é|§°§% ﬁggﬁlPﬁg'cggéing air
and t he waieitlidnsshiilll HedwdebppbhRentube ithseet skflaecelier ahes atfe cool i ng
air as it passes through the vane 12, thus reduci ng exposure tinme to heat.
Anot her Tagidst &gadk hend ospsrdrorlcpRe 1ptdopnt PAvERERAFLYs ifthas it does
not |t aifelacy 1 L RChhdlocCa9kog el vble ¥BRT s L2 Dunkhe a0l ng
passageway . 1t 1s apparent that there has been provided i accordance

W t h t hergpriesdrins weedidn wanhiint egeabrewdr schpef efedhe Gppe2dddG 2006

i njection tube assenbly which fully satisfies the objects, nmeans, and
advanta@&?%ﬂﬁ-forth herei nbefore. VWiile the present invention has been
described in the context of specific enbodiments thereof, other
alternatives, nodifications, and variations wll becone apparent to those
skilled in the art ‘ ‘

-
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havi ng read the foregoing description. Accordingly, it is intended to
enbrace those alternatives, nodifications, and variations as fall wthin

t he broad scope of the appended clainms. 7 AUG 2006 WHAT IS CLd\j_;%Eﬁ éﬂ}?: 1.
A systemfor delivering cooling air to a knife edge seal arrange 12 n a
turbine stage of a gas turbine engine conprising: at |east one vane of said

t ur bi ne uﬁ%ﬁgeish%ﬂz{l%ﬁ Rassageway extending froman outer platformof said
at |least one vané to an 1nner platformof said at | east one vane; neans for

delivering cooling air to said seal -arrangenent; said delivering neans
conprises a _tube insert positioned wthin said passageway; said tube insert
havi ng an i & SVSEeTh e S e Tide SANG "I G AP & KEiE afwsutdst! at a

second %g_q; sl d . del ivehl; fap th C QPR : nmeans
attache tgng%i ﬁecon% g\r{lﬁr& sari&%%t%ube inSer t 1[{}3‘{ lﬁieégge%r\gﬁolng cooling air
from saicbrtpriesirmgsert and delivering said cooling air to said seal

arrangenent. 2. A systemaccording to claim1l1l, wherein said cover neans has
means for providing said cooling air to said seal arrangenent in a

pre-swirled gRNAQLIN Mediviefed 3N Qf o AR QtRyd ‘!H%ﬁi’}i?_:; d %Ia%rs_a?e%%%/ of
said turbine engine. 3. A systemaccording to claim 2, whérein sald cover
means hasxtenozzige frgem e outgrovlditigroocfl sgidi rt d easealne ivaneavict yan 4. A

system acc%rdi 2% t0 cl ai wggr Ei n said s%%l arrangenment includes a
honey conB™ad PaRd -8*H &tals e 8dGe '§&%'s in

means for delivering cooling air to said seal arrangement;

-

said delivering means comprises a tube insert positioned

within said passageway;

said tube insert having an inlet at one end for receiving

cooling air and an outlet at a second end; and

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

air to said seal arrangement.

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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0 2 AUG 2006 contact with said honeyconb pad and said neans for providing
said cooling air conprising a first nozzle which extends throug@Z @?5ﬂ
honeyconb pad into a space between two .of said knife edge seal .A g g6
system according to claim4, wherein said cooling air providing neans
further conprises a second nozzle for providing cooling air to a seal rim
cavity. ®ntRAEy stidh @edet dionevaend] Fiad pndusedd mesaisd fde! ipmniingneans
further canprises neans affixed.to said_inlet end of .said tube insert for
retdini ng sai’d C‘[(:j\Lullfji1 indertE PodR iaoﬁfqvﬁ th oS eect“"hl[(%l'l SXEHs LGS 7.
A Syst e HolieWdn® Padi Mirfio heRice $Rittcce! @i RE RRARS kNde adkpntral
portion configured to fit over the inlet end of said tube insert and a

pluralitSeadfsretainer legs affixed to said central portion. 8. A system
according to claim7, wherein said central portion is welded to said inlet
end of said tube insert. 9. A systemaccording to claim7, wherein said
central mor @ eystiew ja@iceedting s dlizikhel  enthedt isaicd iUk INSEr hiky a braze
material. 10. A systemaccording to claiml, wherein said tube insert is
non- | i n@XCVARd "Ha§earE {UEEREd, CRBRLASEEURaEeErHss Neeailcohar Pepapainpl. A

5y5te”‘%ﬁﬁﬁf%§”%i&°t%!%L%g%g,WQ§(%5Qi?ng cover neans has a collar

pr ot rudi ng m one Si sal d col surrounding said outlet end of
said tube insert. 9 0 2 AUG 2906 12. A systemaccording to claim 11,
wherein said collar has . . . . . .
6. A system according to claim 1, wherein said delivering means
further comprises means affixed to said inlet end of said tube
insert for reféining 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 inserxt and a plurality of retainer legs affixed to ~

said central portion.

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

is welded to said inlet end of said tube insert.

L 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

gsaid outlet end of said tube insert.
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an interior portion with a shape corresponding to the cross sectional shape
of said tube insert. 13. A systemaccording to claiml1, whereipn_said at

| east one vane conprises at |east one stator vane. 14. A syst@%ﬂﬁ&é@ﬁding
to claim1, wherein said turbine stage has a plurality of vanes and each of

sai d vanes:  ifc e S A ). .. e i \er i S . ASY.
accor di n?‘%b ﬁgléa}l('%?%n %gpg?%ﬂ ai%ééi‘:{]lsagi(r%"tl %ﬁbe%ggggi gvva Ids%”}'?'p?;%:g@% rom

si dewal | s of sainpassagepay.tictb wiklsystenme condr agpCaddingl md tehwher ein
sai d passageway 1is an internal vane cooljng passageway, 17. A system
accordi ng to etafi $eCELPPRAr SIS iRF PR BPf ubBSEASert having an inl et
end; and neans attached to said inlet and for positioning said tube insert
relative to an inlet end of said cooling passageway. 18. A system according
to clai mij. farshetenoapriogidigiisaivd clathe 1 nseierbeéhngadn aut letamndnand a

cover assenbly attached to said outlet end for providing cooling air to the

14, A system according Lo claim 1, wherein said turbine

stage has a plurality of vanes and each of sald vanes

15. A system according to claim 1, wherein said insert tube

has sidewalls spaced from sidewalls of said passageway.

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

" is an internal vane cooling passageway,

17. A system according to c¢laim 1, 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.

18. A system according to claim 1, further comprising said

tube insert being an outlet end; and

a cover assembly attached to said outlet end for

providing cocling air to the seal arrangement.
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