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impact how well the stator vanes are attached to the engine
case. It is important that the stator vanes be held tightly
against the case during installation to prevent unwanted

vibration during engine operation. Prior tools which have been
used to install the stator vanes can not be used with the one-
piece engine case. Thus, there is a need for an installation
tool which will help insure the proper installation of stator
vanes in a one-piece engine case.

SUMMARY OF THE INVENTION
Accordingly, it is an object of the present invention to

provide an installation tool which can be used to properly
position stator vanes for attachment to an engine case.

It is a further object of the present invention to provide
an improved method for installing stator vanes in an engine
case.

The foregoiné objects are attained by the installation tool
and the method of the present invention,

In accordance with the present invention, a pneumatic press
vane lift installation tool is described. The tool is formed by
two inflatable, semi-circular tubes which are placed between a
rotor assembly and a stator vane assembly during the
installation of the stator vane assembly. The tubes are each
positioned adjacent an inner end of the stator vanes in the vane
assembly and are inflated to apply a lifting force to the vanes.
While being supported in this manner, the vanes are attached to




installation of the stator vane assenbly. The tubes are each positioned

adj acent an inner end of the stator vanes in the vane assenbly and are
inflated to apply a lifting force to the vanes. Wile being supported in
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method for installing stator vanes in accordance with the present invention
broadly conprises installing a first rotor assenbly within a case, placing a
first inflatable tool over a portion of the first rotor assenbly,
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the present invention, as well as other cbjects and advantages
attendant thereto, are set forth in the following detailed
description and the accompanying drawings wherein like reference
numerals depict like elements.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a sectional view of a portion of a turbine

engine;

FIG. 2 is a top view of an installation tool in accordance
with the present invention; and

FIG. 3 is a sectional view illustrating the method of
assembling an engine in accordance with the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT (S)
Referring now to the drawings, FIG. 1 illustrates a portion

of a turbine engine 10. The engine 10 has a one-piece outer
case 12. Mounted to the engine case 12 are a plurality of
stator vanes 14. The engine 10 further has a rotor assembly 16
formed by a plurality of layers of rotors 18. The rotor layers
are joined together by pin and bolt assemblies 20 which are also
used to join the rotor assembly 16 to an output shaft 22.

The stator vanes 14 are cantilevered structures which are
held against the case 12 by a groove and bracket mount assembly.
It is important for proper assembly of the engine 10 that the
stator vanes 14 be held tight against the case 12 during their
installation so as to prevent unwanted vibrations during engine

operation. A pneumatic press lift tool is needed to assure
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allow the respective tube 42 to be easily deflated after
installation of the stator vanes 14 has been completed.
Referring now to FIG. 3, an engine is fabricated by first
orienting the case 12 nose down. Thereafter, a first layer 50
of rotors is installed within the case 12. An inflatable
installation tool 40 comprising two inflatable tubes 42 is
positioned over a surface of the rotor layer 50 while the tubes
42 are in a deflated state. The tool 40 is positioned on the
rotor layer 50 so that each tube 42 will be adjacent an inner
edge 52 of an array of stator vanes 14 to be installed.
Following placement of the tool 40, a first array of stator
vanes 14 is positioned within the case 12. The array of stator
vanes typically is an annular array of a plurality of stator
vanes. After the array of stator vanes has been positioned in
the case 10, a second rotor layer 54 is positioned over the
first stator vane array. The tubes 42 are then each inflated to
lift the inner edges of the vanes 14 in the first stator vane
array and load the forward foot 46 of each vane 20 against the
case 12. Each stator vane 14 is then connected to the case 12
using any suitable connection system (not shown) known in the
art. Following the installation of the stator vanes 20 in the
first array, the rotor layers and vane arrays are stacked as
previously discussed with one or more of the tools 40 being
positioned between a surface of each rotor layer and an adjacent



rotor layer 50 so that each tube 42 will be adjacent an inner edge 52 of an
array of stator vanes 14 to be installed. Follow ng placenent of the tool
40, a first array of stator vanes 14 is positioned within the case 12. The
array of stator vanes typically is an annular array of a plurali iy ¥R 2006
stator vanes. After the array of stator vanes has been positioned in the
case 10, a second rotor layer 54 is positioned over the first stator vane
array. The tubes 42 are then each inflated to |ift the inner edges of the
vanes 14 in the first stator vane array and |oad the forward foot 46 of
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freedom for ~vane/case desTgners so that Ware i & assenbl he t ool
also has the advantage that it prov1des more freedom for
vane/case designers so that hardware is assemblable. The tool
also resolves the assembly of single piece case stacking. The
tool can be used both in engine assembly and in engine overhaul.

It is apparent that there has been provided in accordance

with the present invention a pneumatic press vane lift
installation tool which fully satisfies the means, objects, and
advantages set forth hereinbefore. While the present invention
has been described in the context of specific embodiments
thereof, other alternatives, variations, and modifications will
become apparent tc those skilled in the art having read the
foregoing description. Therefore, it is intended to embrace
those alternatives, modifications, and variations which fall
within the broad scope of the appended claims.



also resol ves the assenbly of single piece case stacking. The tool can be
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t here has been provided in accordance wth the present invention a
pneumatic press vane lift installation tool which fully satisfi £5 MARE06
means, objects, and advantages set forth hereinbefore. While the present

i nventi on y3as rheepafigserdsbed in the context of specific enbodi nents

t hereof, other alternatives, variations, and nodifications will becone
apparent to those skilled in the art having read the foregoing description.

Therefore,; it i iqyiended jhot eIPIACRarklBOSR 8ht SANAld YRS ngOHi Ehsakd ons, and
vari ations which ﬂ1‘al| W tlhi n ther_%grggd scope of % appér?ggd cl ai n% 4009
MAR 2006 \WHAIT al Sage Al MED lages]. sald d@lolf gpmpmistidgli ng vanes on an engi ne
having a casin el of eSubS A e0oL ¢oPRY i S Wcedlint &St one

i nflatable tubga%g\%%r?g gﬁ%{i %%tﬁaggﬁj?gcguaii caﬂ’l gver??es and contacts said

| ayer of bhwdédeandard seophdctsurshade, laysgosell tlolasigisd éndsta sgefaee, for

cont acti ngsur?#lrcgacegpgésn%?t ia{c[ ay, 8f4 vgfqg\% aggrfﬁied, atﬁdrea_q:&ng@gtmy at abl e

tube in ani ated on |l1Tting said surfaces of said array of vanes
and | oadisng facker afirah fagoieyobf eawlessairddvane in said array against said

casing. 2. A togl, acggrding.to glaiml hereinegald gt lgast qng . gube has
a substantially sem -circular configuration. 3. ool accor di ng to claim1,
wher ei n satahddtcibpadti foneg tsabe ismrfeceedofr omid fdreeyblef prasts candteri al .

4. A tool according.to clai , erein sajd _at lLeast. one u k ized to
fit betwee OasdgLPa Fot BF &K eér%ﬂﬁyogaa@éi%al arvragﬁ (1)$ %%h‘gsarm%é{ngggﬁgsgt | east
one tube imidcasdefl at ed

2. A tool according to claim 1, wherein said at least one

tube has a substantially semi-circular configuration.

3. A tool according to claim 1, wherein said at least one

tube is formed from a flexible plastic material.

4. A tool according to claim 1, wherein said at least one
tube is sized to fit between said rotor assembly and said
array of vanes when said at least one tube is in a deflated

condition.

5. A tool according to claim 1, further comprising said at
least one tube having a stem with a valve for connecting said
at least one inflatable tube to a source of inflating fluid to
inflate said tool and for releasing said inflating fluid from

said at least one tube so as to deflate said tool.

0. A tool according to claim 1, further comprising first and
second inflatable tubes for applying a 1lift force to said
array of vanes and each of said inflatable tubes having a

substantially semi-circular configuration.




condition. 5. Atool according to claiml1, further conprising said at | east
< one tube having a stemwth a valve for connecting said at |east one
inflatable tube to a source of inflating fluid to inflate said tﬁﬁl gnd for
releasing said inflating fluid from said at |east one tube so asl{&A8diliat e
said tool. 6. Atool according to claim1, further conprising first and

second inf} at abl e ddibes-d¥aiARPkYi BYadm! 4] t rhPf6E (QmpRidindl &Yy Oht Vanes
and each of said inflatable tubes having a substantially sem -circular
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of bl ades adj acent an 1 nner edge said array of vanes. 8. A tool
according to claim6, wherein at |east one end of said first inflatable

tube is spaced fraomsat, J8agt n@NE &N 6, SRhdrSEE iddskatabl gnfube. 9. A

met hod for ‘assenbling an engihe conprising: installing a first rotor
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portion of_sajd. fLhsi, QL 85sg! y; placing a first vane array having at
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first rotor assembly:

placing a first vane array having at least one vane on a
surface of said inflatable tool;

inflating said inflatable tool sc¢ that a portion of each
vane in said first vane array is loaded against said engine
case; and

connecting each said vane in said first vane array to
said engine <case while said tool is in said inflated

condition.

10. A method according to claim 9, further comprising
orienting said engine case in a nose down condition prior to

installing said first rotor assembly.

11. A method according to claim 9, wherein said inflatable
tool placing step comprises placing two substantially semi-
circular tubes over at least a portion of said first rotor

assembly.

12. A method according to claim 9, wherein said inflatable
tube placing step comprises placing each said inflatable tube
adjacent an inner end of each said vane in said first vane

array.




ingtalling said first rotor assenbly. 11. A method according to claim9,

2 wherein said inflatable tool placing step conprises placing two
substantially sem - circular tubes over at |east a portion of s&idiARI20Bt
rotor assenbly. 12. A nethod according to claim9, wherein said inflatable
tube placing step conprises placing each said inflatable tube adjacent an
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14. A method according to claim 13, further comprising:
inflating said second tool to lift each said vane in said

second vane array; and

attaching each said vane in said second vane array to

said engine case.

15. A method according to claim 14, further comprising
deflating each said inflatable tool after said vanes in said

vane arrays have been attached to said engine case.




