| NNER Al R SEAL ANTI - ROTATI ON DEVI CE BACKGROUND OF THE | NVENTI ON [ 0001] The
present invention relates to a stator assenbly having a device for
preventing high pressure conpressor inner air seals and danper springs
fromrotating relativg,t ' ator clusters.
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to rotate circumferentially relative to the stator clusters. This rotation must be prevented

other wise the inner air seals and damper springs could move off the ends of the stator
segments and lock under the adjacent stator assemblies and prevent radial problem
disassembly. The direction of rotation of these parts is unpredictable and can be in either

direction.

SUMMARY OF THE INVENTION
[0003] Accordingly, it is an object of the present invention to provide a device which
prevents rotation of the inner air seals and damper springs in either direction relative to the
stator assembly.
[0004) The foregoing object is attained by the system of the present invention.
[0005] In accordance with the present invention, an anti-rotation device for preventing
rotation of a damper spring and an inner air seal in a stator assembly is provided. The device
broadly comprises a lug positioned within a slot at a center of an inner air seal arc segment,
which lug engages a slot in the damper spring and a cutout in a stator segment 0 as to
prevent rotation of the damper spring and the inner air seal in either direction relative to the
stator assembly.
[0006] The present invention also relates to a stator assembly which broadly comprises a
number of stator cluster assemblies arranged in a full ring and fitted into an inner case, each
stator cluster assembly having an inner air seal, a damper spring, and a plurality of stator

clusters assembled over the damper spring and the inner air seal, and each stator cluster
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broadly conprises a lug positioned within a slot at a center of an inner
air seal arc segnent, which lug engages a slot in the danper spring and a
cutout in a stator segment so as to prevent rotation of the danper spring

and thg j e 34 i | ther di;rection relative.to the stator
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relative to the stator clusters. [0007] O her details of the inner air
seal aflemertst ati on device of the present invention, as well as other

obj ects and advantages attendant thereto, are set forth in the follow ng
detailed description and the acconpanying draw ngs wherein |ike reference

nuneral s depict |ike BREFEDESCRBRTON OESER BRIAGNINGES THE DRAW NGS [ 0008]
FIG 1 is a schematic representation of a dan‘ged HPC st at or assenbly;
[ 0009] [A908] FIG i1 s aschemmatic represeatabion of o demped HBY statortassemddvenbl y of FIG 1;
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air seals DETAILED DESCRI PTI ON OF THE PREFERRED EMBCDI MENT(S) [0012]
Ref er r Andya ABAPRTSPEAG adawi ngs, FIG 1 illustrates a danped HPC stat or

assenbl[(mljli) FIG. 4 is a view showing the anti-rotation device of the present invention and the

inner air seals

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S)
[0012] Referring now to the drawings, FIG. 1 illustrates a damped HPC stator assembly 10
consisting of a number of stator cluster assemblies 4 arranged in a full ring 6 and fitted into a
HPC inner case 5 between HPC rotor stages. As shown in FIGS. 2 and 3, each stator cluster
has an inner air seal 1 with brazed on honeycomb 7, a damper spring 2, and two or three
stator clusters 3 which are assembled over the damper springs 2 and inner air seals 1. The
stator clusters 3 are loaded circumferentially by gas load and are anti-rotated relative to the
inner case 5 by an anti-rotation device (not shown) at the outer shroud.
[0013] Referring now to FIGS. 3 and 4, the anti-rotation device 8 of the present invention is
formed by a lug that is brazed into a slot 12 in the center of an inner air seal arc segment 1.
The device 8 performs a dual anti-rotation function as follows.
[0014] As shown in FIG. 3, the lug 8 prevents the damper springs 2 from rotating
circumferentially relative to the inner air seals 1. This is achieved by the lug 8 protruding
radially outboard from the surface of the inner air seal 1 to engage a slot 14 in the damper
spring 2.
[0015] The lug 8 also prevents the inner air seals 1 from rotating circumferentially relative to
the stator clusters 3. As shown in FIG. 4, this is accomplished by the lug 8 protruding axially

forward through the inner air seal front face 16 to engage in a cutout 18 in one stator



consi sting of a nunber of stator cluster assenblies 4 arranged in a full
ring 6 and fitted into a HPC inner case 5 between HPC rotor stages. As
shown in FIGS. 2 and 3, each stator cluster has an inner air seal | wth
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air seal] 1 concurrently with the honeyconb 7 for additional processing
cost r d9ELRGtgemOove spring material from beneath the more highly stressed end vanes in the
assembly since the anti-rotation feature damper slot is beneath the inner less highly stressed
vanes.
[0018] The anti-rotation device of the present invention anti-rotates both the damper spring
and the inner air seal in both directions using a single lug to cover both functions. Alternative
configurations that anti-rotate at the segment ends require features at both ends of the
segments to perform the same function and therefore increase cost.
[0019] The anti-rotation device of the present invention aids the assembly of the stators over
the damper springs and inner air seals. During assembly, the damper springs are compressed
into the cavity between the stator and the inner air seal. The stators need to be forced from
the ends to overcome the friction due to the radial pressure of the damper springs. Since the
anti-rotation feature of the present invention is located central to the arc, each segment needs
to travel over only half of the arc length before it is seated correctly. Alternative
configurations are anti-rotated at the ends and have to be assembled over the ful] arc length of
the inner air seal segment.
(0020} It is apparent that there has been provided in accordance with the present invention an
inner air seal anti-rotation device which fully satisfies the objects, means, 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 having read the foregoing description. Accordingly, it is intended to
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[0017] The anti-rotation device of the present invention provides a nunber
of advantages. For exanple, as a result of the anti-rotation device, the
spring can only be assenbled when oriented correctly. This is inportant
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the i ppndé dlaigRRal s 1 and danper springs 2 in either direction relative
to the stator assenbly. The anti-rotation device proofs the inner air

seal to the stator clusters such that the assenbly will only fit together
with the inner air seal and stators oriented correctly. The anti-rotation
devi ce does not renove spring material from beneath the nore highly
stressed end vanes in the assenbly since the anti-rotation feature danper
slot is beneath the inner |less highly stressed vanes. [0018] The
anti-rotation device of the present invention anti-rotates both the danper
spring and the inner air seal in both directions using a single lug to
cover both functions. Alternative configurations that anti-rotate at the
segnent ends require features at both ends of the segnents to performthe
sanme function and therefore increase cost. [0019] The anti-rotation device
of the present invention aids the assenbly of the stators over the danper
springs and inner air seals. During assenbly, the danper springs are
conpressed into the cavity between the stator and the inner air seal. The
stators need to be forced from the ends to overcone the friction due to
the radi al pressure of the danper springs. Since the anti-rotation
feature of the present invention is |ocated central to the arc, each
segnent needs to travel over only half of the arc length before it is
seated correctly. Alternative configurations are anti-rotated at the ends
and have to be assenbled over the full arc length of the inner air seal
segnent. [0020] It is apparent that there has been provided in accordance
with the present invention an inner air seal anti-rotation device which
fully satisfies the objects, nmeans, and advant ages set



forth hereinbefore. While the present invention has been described in the
context of specific enbodinents thereof, other alternatives,

nodi fications, and variations will beconme apparent to those skilled in
the art having read the foregoingngﬁﬁﬁﬁkgtion. Accordingly, it is intended
to 3 enbrace those alternatives, tions, and variations as fal
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is: 1. An anti-rotation device for preventing rotation of a danper spring
and an inner air seal in a stator assenbly, said device conprising a |ug
position ithi.n a.slat .at.a center of. an_.inner air. seal arc segnent,
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air seal in either direction relative to the stator assenbly. 2. The
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and said slot is T-shaped. 3. The anti-rotation vhf of claim1,

wher o n sai 6% BN BATRIG sEinent § 4 o ieventfotaien of Said Gamper spring 99 on
devi ce of ckalfhnkr aited) §h BittieRdffedtitt rBAAYE 10dRSsth@flhRbmplyout board from a
surface of said inner air seal to engage said slot in Said danper spring.

5. The anti-rotation device of claiml1l, wherein said |ug protrudes axially
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a-nunber OfsﬁﬁiﬁT%hﬁkﬂSter assenblies arranged in a full ring and fitted
into an i nner

3. The anti-rotation device of claim 1, wherein said lug is brazed to said inner air seal.

4. The anti-rotation device of claim 1, wherein said lug protrudes radially outboard from

a surface of said inner air seal to engage said slot in said damper spring.

5. The anti-rotation device of claim 1, wherein said lug protrudes axially forward
through an inner air seal front face to engage in said cutout and is trapped between
two stator clusters.

6. A stator assembly comprising:

a number of stator cluster assemblies arranged in a full ring and fitted into an inner

case;

each stator cluster assembly having an inner air seal, a damper spring, and a plurality

of stator clusters assembled over the damper spring and the inner air seal; and

each stator cluster assembly further having a centrally located means for preventing

rotation of said damper spring and said inner air seal relative to the stator clusters.



case; each st.ator .cluster assenbly having an inner air seal, a danper
spring, and a plurality of stator clusters assenbl ed over the danper
spring and the inner air seal; and each stator cluster assenbly further
having a centrally | ocated peans for _preventi. rotation. of said danper
Spring ard Saior FEPOPFCadER ¥ gpih pueiren o Toplioh preyprlingapein s 7. A
stator assegihyries s MEhattidned Wilkid fot WARERePoSA idndiiAkehPeic Bt | ng
means conprises a | ug positioned within a slot at a center of  an'inner
air seal ar saiddugrangaging galodin sagd davppeg ispungarsl atutént is asdtalaser. spring and
a cutout in a stator cluster. 8. A stator assenbly according to claim?7,
wherein said lug has a T-shaped profile and said slot is T-shaped. 9. A
stator asgenitoRLSahBlyAecdr@ing hGtiind 7, WHGERIsBid18% Had 4'9-shipeRéMRE ah@ sai d
inner air seal. 10. Aysta{oygassenbly accofdﬁngét% clgi 7Pﬁﬁﬂe?é?n sai d
| ug pr ot r udead sketlisal-Bhapedit board from a surface of said inner air seal to
engage said slot in said danper spring. 11. A stator assenbly according to
claim?7, wherein said |ug protrudes axially forward through an inner air
seal frong faogsiot ﬁ’ss@rﬂﬂggﬁcdrﬂinﬁ% flafil7OWherBAGaidiug IORRRA (BRANERRY afrWo Of

said stator clusters.
seal.

10. A stator assembly according to claim 7, wherein said lug protrudes radially outboard

from a surface of said inner air seal to engage said slot in said damper spring.

11. A stator assembly according to claim 7, wherein said lug protrudes axially forward
through an inner air seal front face to engage in said cutout and is trapped between

two of said stator clusters.





