- 9 'FEB 2004 STATOR VANE AND STATOR ASSEMBLY FOR A ROTARY MACHI NE This
application clains benefit fromU.S. Provisional Application Serial Nunber
60/ 147,978 filed on Aug. 9, 1999. Technical Field 5 This i nwhEibH0f el ates
'to a stator structure of the type used in rotary nachines, and nore
Specifically, to structure within the conpression section to gui de worKking
medi um gases through the section. Background of the Invention 10 An axi al
flow rotary machi ne, such as a gas turbine engine for an aircraft, has a
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an axi s afediomagases througththe $&ReN. i ncl udes arrays of rotor bl ades which
transfer rotational work between the rotor and the hot working nedi um
gases. Each rotor blade has an airfoil for this purpose which extends
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and pressure. Fuel is burned with the working medium gases in the combustion
15 section to further increase the temperature of the hot, pressurized gases. The hot,
working medium gases are expanded through the turbine section to produce thrust
and 1o extract energy as rotational work from the gases. The rotational work is
transferred 1o the compression section to raise the pressure of the incoming gases.
The compression section and turbine seclion have a rotor which exiends
20 axially through the engine. Th.e rotor is disposed about an axis of rolation Ar. The
rotor includes arrays of rotor blades which transfer rotalional work between the rotor
and the hot working medium gases. Each rotor blade has an airfoil for this purpose
which extends outwardly across the working medium flow path. The working
medium gases are directed through the airfoils. The airfcils in the turbine seclion
25  receive energy from lhe working medium gases and drive lhe rotor at high speeds
about an axis of rotation. The airfoils in the compression seclion transfer this energy
to the working medium gases to compress the gases as the airfoils are driven about
the axis of rotation by the rotor.
The engine includes a stator disposed about the rotor. The stator has an
30  outer case and arrays of stator vanes which extend inwardly across the working

medium flowpath. The stator extends circumferentially about the working medium
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30 outer case and arrays of stator vanes which extend inwardly across the
working nmediumflowath. The stator extends circunferentially about the
wor ki ng ‘nedium 1 - 9 FEB 2004 flow path to bound the flow pati FEh#lst at or
i ncludes an outer flowath wall (outer case) and seal elenents supported
fromthe wall for this purpose. An exanple is an inner shroud assenbly
having a circunferentially extendi ng seal nenber (rubstrip). The rubstrip
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of the array of conpressor vanes are nalntain seal el enents
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that flow into the engine with the incoming stream of gases. These may include
large foreign objects such as wild fowl or chunks of ice that may break away from
adjacent structure under operative conditions. The stator vane immediately
downstream of the fan blade must tolerate these impacts without tearing loose from
20 adjacent structure and moving rearwardly into the adjacent stage of rotating rotor
blades. In addition, the stator vanes are frequently replaced over the life of the
engine. The replacement vanes are preferably located in a repeatable fashion such
that the aerodynamic characteristics 6f the array of compressor vanes are
maintained. Finally, seal elements such as rubstrips formed of silicone rubber which
25  are supported by the stalor vanes must tolerate severe rubs from rotating struclure.
Such rubs may occur during normai operative condilions of the engine or during
abnormal operative conditions that might occur, for example, after an impact by a
foreign object against the engine. The rubstrip must tolerate the severe rub wilthout
delaminaling (a noncohesive failure) and moving into the flow path.
30 The above notwithstanding, scientists and engineers working under the

direction of Applicants Assignee have sought {o develop stator assemblies having



Such rubs may occur during nornmal operative conditions of the engine or
during abnormal operative conditions that m ght occur, for e&gpﬁﬂﬁtméfter
an inpact by a foreign object against the engine. The rubstri ?
tolerate the severe rub without delam nating (a noncohesive failure) and
nmoving into the flow path. 30 The above notw t hstandi ng, scientists and
engi neers working under the direction of Applicants Assignee have sought
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accept abhavé ecebstadie thvetbdl durpblindandpépiecedbiliiyty. Summary of |nvention
According to the present invention, a stator assenbly having a plurality of
5 vanes %Mf@mﬂfh@ft’%‘f%@lﬁ‘ a circunferentially extending casing and into the
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engages in th tion an associated flat surface on a nonflow
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stator vane has a platform havin ingle surface [ r S f the
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of the préesent Tnvention, a forged stator vane has a pedestal which is

di sposed i nsi treatberdancewitathe plesent isupplien dherséaler ¥epe hasrRPEN® ™has an

openi ng which receives the airfoil. su hat .t he: ai | ds into
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bet n ' | Re ditheeksing. fl at surface with the fl owpath,
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primary feat ulrood arhkoginesinthe swiases@ieicopianarat or vane having a flat
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vane having a pedestal of a size o L . .
has an opening which receives the airfoil such that the airfoil extends into working
15 medium flowpath. A silicone rubber material may be disposed between the airfoil
~ and the vane 1o make a fiat surface with the flowpath, and with the fillet on the
pedestal being buried in the outer case.
A primary fealure of the present invention is a stator vane having a flat
surface which engages a casing, such as an outer case. Anolher fealgre is a casing
20  having a plurality of flats or planar surfaces, each of which is adapted to receive an
associated stalor vane. Another feature is a slator vane having a pedestal of a size
that permits disposing the pedestal entirely within the outer case.
A primary advantage of the present invention is the replaceabilility, stability,
simplicity of manufacture for a stator assembly and for its stator vanes which results
25 from forming the slator vane with a planar surface that engages a corresponding
planar surface on the circumferentially extending outer case. Another advanlage is
the efficiency of the engine which results from avoiding flow josses associated with
vane pedeslals that extend into the flowpath.
The foregoing features and advantages of the present invention will become
30  more apparent in light of the following detailed description of the best mode for

carrying out the invention and accompanying drawings.




that permts disposing the pedestal entirely within the outer case. A
primary advantage of the present invention is the replaceablility,
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t he bas tator vane shown in Fig. 2 in the prior art. 10 Fig.
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16. An r imary flowpath 18 for working nmedi um gases extends
axi al | y?ﬁ%ﬂ%ﬁe sections of the engine. A by-

Fig. 1 is a schematic, side elevation view of a rotary machine 10, such as a
turbofan gas tp?bine engine. The engine is disposed about an axis of symmelry A
15 and has an ax'Is of rotation Ar. The engine includes a compression section 12, a
combustion section 14, and a turbine section 16. An annular, primary flowpath 18 for |
working medium gases exlends axially through the sections of the engine. A by-
pass flowpath 20 is outward of the primary flow path.
The engine is partially broken away to show a stator 22 and a rolor 24 in the
20 compression section 12. The stator 22 includes an ouler case 26 (flowpalh wall)
which extends circumferentially about the primary flowpalh. The stator includes
arrays of stator vanes, as represented by the stator vane 28 and the stator vane 32
in the compression section. Thé rotor has arrays of rotor blades, as represented by
the rotor blade 38 and the rotor blade 42.
25 Fig. 2 is an enlarged side elevation view of a portion of the engine shown in
Fig. 1 which is parlialty in section and broken away for clarity. As shown in Fig. 1
and Fig. 2, each stator vane 28, 32 has an airfoil, as represenied by the airfoil 34
and the airfoil 36. The airfoils extend inwardly from the outer case to direct the flow
of working medium gases as the gases pass through the compression section and

30  the turbine section.



pass flowpath 20 is outward of the primary flow path. The engine is
partially broken away to show a stator 22 and a rotor 24 in th(g é‘
conpression section 12. The stator 22 includes an outer case 2 I:( mépath
wal 1) which extends circunferentially about the primary fl owpath. The
stator includes arrays of stator vanes, as represented by the stator vane
28 and the stator vane 32 in the conpression section. The rotor has arrays
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42. 25 Fig. 2 is an enlarged side elevation view of a portion of the engine
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t he gases pass through the conpression section and 30 the turbine section.
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the rotor i nner shroud assenbl ht be circunferentially continuous
or ci c B PR SRR B R g segmenied. The ndr sthodd

15 assembly includes an inner shroud 56 and a rubstrip 58. The inner shroud is formed
of aluminum. In one embodiment, the inner shroud is a circumferentially’ continuous
ring. The rubstrip 58 is formed of an elastomeric material, such as silicone rubber.

The tip 52 of the stator vane 28 extends radially through the inner shroud 56.
A clip member 62 of titanium exlends circumferentially through an opening 64 in the

20 stator vane lip 52. The clip member and tip are disposéd in a polting member 63
formed of a second elastomeric material. The potting member encapsulates the tip
and the clip member. The second elastomeric material might be disposed locally al
each vane or extend circumferentially as a circumferentially continuous band. A
bottom layer 65 of a third elastomeric material extends circumferentially to support

25  the rubstrip.

Fig. 3 is a parlial perspective view of the array of slator vanes 28
shown in Fig. 2. As can be seen, the outer case has a plurality of
openings 66 for fasteners, as represenled by the three rivet holes.

The base 48 of the slator vane 28 has three corresponding rivet

36 holes 68, each for receiving an associated rivet formed of a copper
nickel composition such as Monel material. The rivels are solid rivets

and compressed and expanded to completely fill the hole and to provide
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13 assenbly includes an inner shroud 56 and a rubstrip 58. The inner shroud
is formed of alumnum In one enbodinment, the inner shroud is a
circunferentially continuous ring. The rubstrip 58 is forned QEFiﬁ

el astonmeric material, such as silicone rubber. The tip 52 of th 20Ur
vane 28 extends radially through the inner shroud 56. A clip nmenber 62 of
titaniumextends circunferentially through an opening 64 in the 20 stator

vane tip 52. .The clip er ' ' | ting menber 63
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The vane 28 has an inwardly facing surface 76 which mates with
the outer surface on the case. The inwardly facing surface 76 on the
base of the vane 28 is planar and lies in a plane at the bearing surface.
The plane on the base is parallel to the plane 74 of the finished surface
area. In alternate embodiments, the finished surface on the outer case
might consist of two flats lying in the same plane, two flats which are
angled to each other or which are parallel to each other but lie in slightly
radially spaced planes. The simplest approach is to provide a single
plane surface 74 or flat for the finished surface area at each of the
locations on the outer case and a mating plane surface for those areas
of the stator vane 28 which bear against the plane surface. The single
plane surface has many advantages such as simplicity of manufacture,
inspectability and ability to engage the stator vane 28.

The stator vane 28 extends radially inwardly into and across the
working medium flowpath 18. The slot 64 or opening in the airfoil 46
adapts the airfoil to receive the clip member 62. The opening extends
nearly to an edge of the airfoil but is spaced from the edge leaving a

support strip 78 of relatively narrow material which bounds the opening.
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machi ned into the outer surface which are di sposed adjacent to the opening
70. The surfaces may be circunferentially spaced or touch at a boundary.
The term"flat" nmeans plane-like within reasonable manufacturing

tol erances and not curved, The vane 28 has an inwardly facing surf |'eEB7ﬁ]04
which mates with the outer surface on the case. The inwardly fam%
surface 76 on the base of the vane 28 is planar and lies in a plane at the
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shown i %nﬁ'leg surtmati&f o8RRI Bita) is set for forging purposes and is eleven (11)

degrees. The angles of the two surfaces shown are equal to each other and to five

and one half (5 1/2) degrees. The head 84 for the base 48pa is formed with a

required minimum height M shown in Fig. 3A (measured between the inner and outer

surface) and with these angles so that the forging can be machined and can interact

in the appropriate way with the die in which the forging is formed, such as releasing

from the die. The head and, after machining, the base 48pa of the finished vane

28pa have a pedestal 92 which fills the opening formed in the outer case which does

not have a shelf.

Fig. 3B shows the extent H of the material which machining will remove on the
inner side for the vane blank 82 to fit the cylindrical surface of the case. The
surfaces on the vane 28pa after machining are flat or curved, and are angled
inwardly to press against the cylindrical surface of the outer case. The engagement
is along a line of contact L. Accordingly, an advantage of the present invention as
shown in Fig. 4C is the stable engagement between the flat 76 on the planar base
and the surface of the outer case, now a flat 74, for locating and supporting the
stator vane by having a contact in a plane rather than a line contact as shown in the

prior art.



outer or outwardly facing side 86 and an inner or inwardly facing side 88.
The head is shown in full with nmaterial of the head renoved for conparison
purposes with the present invention. As shown in full, the inner surface
is parallel to the inner side 88 of the vane in the as-forged condition,
The head is shown with material renmoved wuntil the edge has reachedaﬁébzmu
finished radial dinmension. The head 84 has a draft angle or %&&w&pg angl e

al pha on t hefFputagastbys fieeling cosiadel 86 theafiet surigcaral thagacing "t he
inwardly facing side 88. The tot i ncl uded ngl e ( j | pha and
bet a) i§aﬁéteﬂgaﬁ'Wdh@i%@ﬁﬁr%@e?%@%@q@% (s‘ia_ﬂ)@%bgéégé@éﬂ@ angl es
of the A r ifet iAthediddhion fow erojestd ioe hal f
(5 112)E@@Bﬁﬁg&58$%%§ﬁg£%ngjﬁfﬁ$H? gkﬁgﬁ%ﬁggpa is formed mﬁtﬁ é required
m ni numhewaftind/nsdwiwm flowFaty.183 AT Hisfibstumey cBesedew the inner and outer
surface) and with these angles so that the forging can be nmachi ned and can
interact in the appropriate way with the die in which the forging is
formed, such as releasing fromthe die. The head and, after nachining, the
base 48pa of the finished vane 28pa have a pedestal 92 which fills the -
opening formed in the outer case which does not have a shelf. Fig. 3B
shows the extent H of the material which machining wll renpbve on the
inner side for the vane blank 82 to fit the cylindrical surface of the
case. The surfaces on the vane 28pa after nmachining are flat or curved,
and are angled inwardly to press against the cylindrical surface of the
outer case. The engagenent 1is along a line of contact L. Accordingly, an
advant age of the present invention as shown in Fig. 4Cis the stable
engagenent between the flat 76 on the planar base and the surface of the
outer case, now a flat 74, for locating and supporting the stator vane by
having a contact in a plane rather than a |ine contact as shown in the
prior art. 7 - 9 FEB 2004 Fig. 3C shows the line contact L of the flat
surface of the machined stator vane engagi ng the arcuate case. The rather
| arge pedestal 92 extends radially
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t hrough the case 28pa and has a large fillet 94 with a radi us which now
projects into the working nmediumflowath 18. This fillet nmay cause f[j 004
7.1 - 9 FEB 2004 disturbances, In addition, the pedestal is rather r@\l\?
(heavier) in conparison to the vane blank 96 which has a smaller pedestal
98 as shown in Fig. 4A. Fig. 4Ais an illustration of the present vane

bl ank 96 as forged during the forging process. The vertical height Mis
smal | er Eﬁrﬁoérkt%sv%tadaatorh%egbédéétahgwwen 1ar§e Fihgaviéhirf e6mparisos es tef

expl anatlon Even wth the sane heig M Fig. 4A construction w ||
have thevaa@lalahb@éswluicbhas%ﬁna%ramaﬁeatalr&&.@ﬁsmw h‘eFIghﬂAof the shelf F

angl e of el oVl ¢ATS Bhatisselon Rk Phasgt Jo5% hERK o dichofh JrlinB g " s are
as the e Wﬁggﬁ&%&%es’ri@ chimdigist M%’?‘smaﬂ@r fﬁféﬁ tﬁ@%ﬁuc’éﬁhélg%l\ﬁ Beownvwar dl y

facing su S srra l'er than the angle al pha on the outwardly facing
si de 5104FigThA fanglrpobet @f emglabetias Even Methabetshmh@gblt e dfrebig. 4ér as in

the enbodi ment sh d a half (1112) d T f
the ﬁutﬁ%ér&?@cﬂé%‘) a1 Vantagas AgE S e S hpua BB HE 2

result, ved at the inner surface fromthe head and
t he pedes F@@?B@%H@hjﬁéﬁ :8. As shown in Fig. 4B the extent H of the

mat erial for 'ﬁmfnrgmggswomded withea dtaiftaorkdraés anglemﬁmeaendﬂﬂlﬂ@gremer si de.
d t I le flat, 74 d.
The. ar oeAFEEANAYH T LS & eSS en GRS AIE D TR0 TTSE TOVBIAAE
t I f
ur %ngoﬁ%aﬁ?%%oéstée ?ﬁcﬁﬁgﬁ%w fa%ﬁf{q SUHARCR0E B SnSiterhifdan hi’éaﬁ?lb awé bhy o

flats 2 erenti a about the exterior of the case.
t he errbotdiermﬂxtvarcﬁ)htaﬂmg sllest4 I'éh@ae@Ie hsita cuayf e entittiel agthepaddrdegraesi n| ng

le fl h £l d
esul s 9P BB sRRRHITIE Shava orBarer heftes 4/ dseds nEBF BtefbaPRRdcen
the i n“%@'dﬁﬁvaw%éﬁg Eagsce R rﬂiﬁe bhe aheafs A2 )Qiegtré@s VAR l%%uﬁnrésé he

outwardly facing surface 74 of the outer case In dition, the 2
ci r cunf emateriahld nenieuschat thatrnercasiace §rovo the b&ia(b@ﬂ@dh@m@ﬁefbtﬁbgﬁ i st openi ng
70

15  smaller.

As shown in Fig. 4B the extent H of the material for machining on the vane
blank 96 is smaller on the inner side. It is also machined to a simple single flat 74 as
previously discussed. The area machined on the case is also shown and it is flat
(planar) turning the case from a cylindrical surface to one that has a plurality of flats

20 74 disposed circumferentially about the exterior of the case. In the embodiment
shown, these flats are circumferentially spaced. Machining a single flat at each
opening, whether the flats are spaced or contiguous, results in less machining and a
better, more stable interaction between the inwardly facing surface 76 of the base 48
of the vane 28 and the outwardly facing surface 74 of the outer case. [n addition, the

25 circumferentially facing outer case is counter bored with the first opening 70
receiving the reduced volume pedestal. The pedestal 98 and its fillet radius 102 are
located outwardly of the sheif 71 and are thus disposed on the interior of the case
and do not project out into the working medium flowpath 18. An elastomeric material
108, such as silicone rubber or another suitable rubber, is disposed in the second

30 opening 70a through which the airfoil extends into the working medium flowpath

during assembly and under operative conditions.

8



receiving the reduced vol une pedestal. The pedestal 98 and its fillet
radius 102 are |ocated outwardly of the shelf 71 and are thus d|s§$§€§wﬁn
the interior of the case and do not project out into the working

flowpath 18. An elastoneric material 108, such as silicone rubber or

anot her suitabl e rubber, is disposed in the second 30 opening 70a through
which the airfoil extends into the wor ki ng medi um fl owpath during assenbly

and under op A@r%d Mmtgﬁg%%éfrfb@ kln%’(r’?@c&éﬂﬁﬂloﬁqﬁ@lﬁdé@%r}’hln@am@fdﬁ)d of

maki ng the constrac ninc a large draft or draw ng _angle on
the forgirafy m/rmamrtgmgae@hahawmgmgwmemetmwie alghar @fcthﬁg:utwafdmé@cm&

Pespect QUiaRelF GERREIATING NS PR Ganp i G e SRR "
airfoil. e%gastosal tfﬁﬁ %;é\‘?éh Fﬁ?g@%ﬁ%ﬁ’é}*tbﬂﬂeTsBQnQJfEIféJerﬁJFIEFStpr y

extendlng R3%e “such first opening 70 for rece|V|n€ t he
pedest alfushgr imcheteorslirtgdoring tﬁ@arrtf:mnfqaasmnygextaredlnga:raéemcrl abat if has @or ki ng

di fl th. | ddi t th t h t
Tetain 1 GRenlns 104aE Cabani e Brdaske TILE SehoraeaeTBOr A oL hAPaRs an: act
bet ween v e é@ﬂﬁé%qm{oﬁ@h@%é&%@ Hint e a34REAT 1rYe8 Avandolbbarewimedll v

10 faci n surface ase ntact and al i gnment of the stator
vane 28 jwithd casdji@estain theatator vamesB@cchsesofeherﬁav\smrrﬁamtqﬁlatmqa vets.

Mo f T at 28 th 1 { h
bl et CMaEbAINEER e MEArdNeiek B8y TGS P b SPUBy T EraieouRIT Al ons ae:
woulyg a ¢} éHFJc%C& tﬁ@%ﬁﬁée "oy ErthAME Rlignriski FaRe sttt easks 2BNgith

tol erance v 1ons on t ace of the stator vane interact 15 with a
flat surddiseentstator dangs bou:ursmvensmﬁbbrelyéhtmgm.ﬁt MoxpoyrRyuila $tatoni vanent i on

has been. _shown an scribed with res to detaj | eof,
it shoul ﬁéeﬁllﬁﬂ:@% ﬂﬁ?o'ifp&\‘feﬂ"?ﬂgest?}f’r iR hﬁ?fl%rlqonf%ét%% H@%ah g{as in
form an‘iﬂlét@lrgé‘ﬂ By|tolbhﬁc%q}°ariﬁbn9%sw&ﬂdWﬂé’@%ﬂﬁa@é%@bgm d e@mdrival spirit
and scope of the’clained invention.
surface. Instead, the tolerance vanatlons on the surface of the stator vane interact
15  with a flat surface, providing for more stable engagement.

Although the invention has been shown and described with respect to detailed
embodiments thereof, it should be understood by those of ordinary skill that various
changes in form and in detail thereof may be made without departing from the spirit
and scope of the claimed invention.

20



- 9 FEB 2004 CLAIMS: | A stator assenbly for a rotary nmachi ne having an
axis A, and having a plurality of stator vanes extending inwardly across a
wor ki ng medi um fl owpath, the stator vanes extending i nwardly th.rg)pg@z%
circunferentially extending case and into the flowpath for working nmedi um
gases, which conprises: 5 a case which extends circunferentially about the
fl owpat h, which has a non- flowpath surface facing outwardly and which has
a plural iGyAB¥ISapeni ngs for receiving stator vanes, the case having a fl at
on the non-flowath surface of the case at each opening which adapts the

case to engage a correspondj ng sfator ; Laleif Vs iad ar vanes,
each of vhi chAndsiy %EE“%\'M]‘JiO{:ﬁ r?tar&magmﬂe%gﬁvgqoéﬁagﬂfd&’ouﬁpégiéée and whi ch
has a fl 4 f 5?&“9 targNoR9ess & herdag octditediovipadh, tber f ace
on the n L”f'?fé{&/"g%?%‘%}s‘dr aceﬂgﬁtﬁ?%é c%lrse,.each st at o? vane havi n%@?n
airfoil euienchmg: pensingéniandbyr iirgudhr 2 oireuraleneryia G eI L r#5 # BlQe has
an opening which receives the airfoil ﬁ.[%ﬁrﬁgt hat the airfoil extends into

the wor kilhgyflowgaiuier MaspArEGHE dRTer et @™it'ator vane has a pedestal
whi chy U ﬁgsggégq% TR e RRsRid Rniify Aok fid Nensbmhiveln st spos ed

I Nsi outer case su at the ai rfojl ext ends. t hrough
a porti opo@batieyBasetachg ditwantiptad vassehss g phsaldly of eeaningsdpaieReVNeher ei n

th t at h i rfoil d | at f whi [ '
ext endo, Stato yaoas.dhacaes hAGHa T EAOTINE FRCIOBRLEOTAG: €10k et rf o
whi ch each'eﬁg,.%ﬁ\aﬁicﬁthdﬁ%?g {h%so%%q?;/é%gﬁgéTalcgaregbpﬁdiﬁ%gatamﬂvartdﬁ,e surface of

the casi 7Y € stator assenb s"claimed in c aimZ_WnereiB tme
surfaces are eoplality of gatcFivenss atanh clydieibhgs abase arhielyis 31aANEPAP &her ei n

a silicone rubber material - is_.disposed be | [ f case to
Takel@ 1 IOnterdiRseR bR an fRee e 18 ”ﬁ%”@?@éﬂﬂaﬁ Sk o
f1 owpat N 10750 Eﬁﬁh@%ﬁu&m oS SRt the 889 lepchstatbaiamelhavinglaai m t
vvherelntﬁe stator vane has a fillet ,
airfoil extending spanwise inwardly from the base and wherein the case has an
opening which receives the airfoil such that the airfoil extends into the working
medium flowpath and wherein the stalor vane has a pedestal which transitions from
15 the base 1o the airfoil and which is disposed inside the opening in the outer case

such that the airfoil exiends through a portion of the case.

2. The stator assembly as claimed in claim ] wherein the stator vane has an
airfoil and a platform from which the airfoil extends, the platform having & flat surface
on either side of the airfoil which each engage the corresponding portion of a flat on

the surface of the casing.

3. The stator assembly as claimed in claim 2 wherein the surfaces are coplanar.

4. The stator assembly as claimed in claim 1 wherein a silicone rubber material

is disposed between the airfoil and the case 1o make & flat surface on the flowpath

surface of the case adjaceﬁt the flowpath.

10



whi ch extends between the airfoil and the pedestal, and wherein the fillet
on the pedestal is buried in the opening through the outer case. 6. A
stator vane for a rotary nachi ne having an outer case which has an'@rﬁrﬁim@"
which is adapted to receive the airfoil such that the airfoil extends
through the case, the stator vane being adapted to engage the outer case,

the stator vape, E%\{(i) S@H’Ilﬂ 5E Qidimed tMelagh dtwinereantelmgion yaae thasé Wt ch has

at | east” one surface tacing toward the airfoil 5 which adapts tH st at or
vane to QREAgSIEME Betivetnabs eirfuidandihe peadeskad apdeuheigbine el Q8 g%l to the
outer case and wherein each part of sajd at |east one surface is not

angl ed tpedestaldnypuoed &t iNsapreriRg TUPEIRING YYEE CHife surface and wherein the
stator vane has a pedestal which transitions fromthe base to the airfoil

d which pedestal i dapted t dj ' hing i ' '
" the dut or Adseocushe fid oy e haVT3 S0 PR AR HERRS STtegne T "0

the case, iy idMBaBle BrelBUE 1AS afiohlsTEH thah 1Ré airfDiGnratsihnough ihefcase theat

| east on¥ es wWthin a single plane. 8. The.stator ,assenbl% as
cl ai ned §ipighaing l’ﬁeiM@ﬁﬁ@;bﬂ@dttb@ngpgaitlﬁgo:imecbasméh@Sfai@rs‘(an%b@\‘inaénvﬁi’i'f his

Cpin: e e + 3 A B HEER SETADeI B e
openisng And | a9y BSHaRd Ve 5RAbboa Tk SBePusde 2hé ainidiie dapted lo bt ends.
attached 1o the ouler case and wherein each part of said at least one surface is not
angled toward any other pant of said at least one surface and wherein the stalor vane
has a pedestal which transitions from the base to the airfoil and which pedestal is

adapted to be disposed entirely inside said opening in the outer case such 1hat the airfoil

10 extends through a portion of the case.

7. The stator vane as claimed in claim 6 wherein all of said at least one surface

lies within a single plane.

'8. The stator assembly as claimed in claim 5 wherein the opening includes a first
opening which is counter sunk in the case leaving a shelf of the case between the
first opening and the flowpath, and a second opening which extends from the first

opening and is bounded by the shelf and through which the airfoil extends.
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