SPLI T VANE FLOW BLOCKER BACKGROUND OF TBE INVENTION (1) Field of the

| nvention [0002] The present invention relates to an apparatus for
controlling the flowpath area in a gas turbine engine. Mre specifically,
the present invention relates to an apparatus for adjustably controlling
the flowath area of a gas tuslimey NG FeOWBROUKEHe use of rotationally C
nmount ed vane conponents. (2) Description of the Related Art [0002] When
operating gas turbine engines, it is frequently desirable to control the
anount of gas flowi ng through the secondary flow path between the outer
duct and the inner support structure. One conmon nethod of achieving such
control is to install an apparatus for adjusting the area through which the
gas may flow. It is nost desirable for such an apparatus to provide for
conpl ete bl ockage of gas fl ow when necessary while causing little if any

bl ockage when needed. Typically, an attenpt to maxinm ze the efficiency of
either of these constraints results in a dimnution in the efficiency of
the other. [0003] What is therefore needed is an apparatus, and nethod for
so using, for controlling HORAEE % Nt ur bi ne engi ne whi ch

provi des N ._bl ockage of gas flow and virtual uninpeded flow of

gas V\/nen( glgsilelrderbgiﬁ%%%/ OF THE | NVENTI ON [ 0004] Accordingly, it is an

obj ect ofj00d1§ PhepBéntiimvedlibh slateotcparoappaenafonpiaraiiusthe dlowpadnireid 4 ng t he

flowpath area in a .gas_turbine engine. Mre specifically, the present
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nponents. [ 0005] In ccordaﬁce w th the presen% invention, a gas path flow
_ocker oonptddsmge aompburndd.i ty of vanes each conprising a forward portion

and an aft portion defining a plurality of gas paths, a forward ring

conprising a central axis about which is circunferentially disposed the

pl ural i th)qjesf:ﬁﬁﬁ\@iithﬂ@Reﬁ@éEBAﬂand an aft ring disposed about the central

axi s about which ] ] ] . .
[0002] When operating gas turbine engines, it is frequently desirable to control the amount
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of gas flowimng through the secondary flowpath between the outer duct and the inner support
structure. One common method of achieving such control is to install an apparatus for
adjusting the area through which the gas may flow. It is most desirable for such an apparatus
to provide for complete blockage of gas flow when necessary while causing little if any
blockage when needed. Typically, an attempt to maximize the efficiency of either of these
constraints results in a diminution in the efficiency of the other.
[09@‘3] What is therefore needed is an apparatus, and method for so using, for controlling the
( flowpath area in a gas turbine engine which provides both near total blockage of gas flow and

virtual unimpeded flow of gas when desired.

SUMMARY OF THE INVENTION
[0004] Accordingly, it is an object of the present invention to provide an apparatus for
controlling the flowpath area i a gas turbine engine. More specifically, the present invention
relates to an apparatus for adjustably controlling the flowpath area of a gas turbine engine
through the use of rotationally mounted vane components.
[0005] In accordance with the present invention, a gas path flow blocker comprises a
plurality of vanes each comprising a forward portion and an aft portion defining a plurality of
gas paths, a forward ring comprising a central axis about which is circumferentially disposed

the plurality of forward portions, and an aft ring di-spose:d about the central axis about which
|



Is circunferentially disposed the plurality of aft portions, wherein the
forward ring and the aft ring are noveable with respect to each other to at
| east partially block the flow of a gas through the gas paths. [0006] In
further accordance with the present invention, a method of controlling gas
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about mth%hlg%shd rcu%er entially disposed the plurality of forward
portions, %‘ |ed$af’?d)a “aft ring disposed about the central axis about which
Is circunferentially disposed the plurality of aft portions, rotating at

| east one of the rings about _the central axis to at |east partially block
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BRI EF DESCRI PTI ON OF THE DRAW NGS [0008] FIG 1 A cross section of a portion

@f a gas turbine engine illustrating the split vane flow_ bl ocker of the
present [PA0HNdn Sathef aesotrancs with shopressnt pwentions A gaspads llowdlockppcompmisena

20y U AL gl SR SH kB BRI L.
of the gaspsthata forwandtringrcompriainigd deptrel axseabopbwhichdmcirfudfedcntibliy=disdesed
Per spect v vieus of Lhe vanes and moveable plate. of Lhe sabil yane ! ow
circumferentially disposed the plurality of aft portions, and a moveable plate disposed about
the central axis and between the forward ring and the aft ring about which is circumferentially
disposed a plurality of holes wherein the moveable plate is rotationally moveable with respect
to the forward ring and the aft ring to at least partially block the flow of a gas through the gas
paths.
BRIEF DESCRIPTION OF THE DRAWINGS
[0008] FIG.1 A cross section of a portion of a gas turbine engine illustrating the split
- vane flow blocker of the present invention.
[0009] FIG.2 A perspective view of the vanes of the split vane flow blocker of the
present invention in a fully open position.
[0010] FIG. 3 A perspective view of the vanes of the split vane flow blocker of the
present invention in a fully closed position.
[0011] FIG. 4a-b Perspective views of the vanes and moveable plate of the split vane flow

blocker of the present invention.



2 DETAI LED DESCRI PTION [0012] It is a central teaching of the present

I nvention to provide a split vane flow bl ocker for blocking the flow of gas
t hrough the secondary flowpath in a gas turbine engine. Specifically, there
is provided between the outer duct and the inner support structure of a

turbi ne engine a stationary afphrrTAnERMESCRIPadRbl e forward ring to which
Is circunferentially attached a nultitude of vanes. Each vane consists of a
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bl ockage. [0013] "Wth reference to FIG 71, there is illustrated in detail
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Split vape f.l ow bl,ocker, consists.of n r vane 21 each f of a
Forwar o TBPTTEI S 1ok M i BieprrmRHBE R YRR Gtafce, BAFTRELOBR ° e
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ring 17 respectively. Both forward ring 15 and aft ring 17 are of

essent i anqvgablgpiate isdpserted hetvsses thgft and forward rings wherein the moveable plate has a

series of holes located about its periphery. The holes have a width approximately equal to the
aforementioned boundary width and are separated by the same approximate width. Asa
result, rotation of the moveable plate allows for near total blockage of airflow, little or no
blockage, or any desired ﬁ'actidnal blockage.
[0013] With reference to FIG. 1, there is illustrated in detail the orientation of the split vane
(~ flow blocker 10 of the present invention. Split vane flow blocker consists of numerous vanes
21 each formed of a forward portion 25 and an aft portion 23. The forward portions 25 and
the aft portions 23 are circumferentially disposed about forward ring 15 and aft ring 17
respectively. Both forward ring 15 and aft ring 17 are of essentially identical diameters and
are disposed about a central axis 19 of a turbine engine. As such, each vane 21 comprised of a
forward portion 25 and an aft portion 23 is located in the secondary flowpath between the
outer duct 11 and the inner support structure 13 of the gas turbine engine. Aft ring 17 is
preferably stationary while forward ring 15 is capable of rotational movement about central
axis 19. Such a configuration allows forward ring 15 to be positioned such that each attached
forward portion 25 is in alignment with a corresponding aft portion 23 aftached to aft ring 17.

Forward ring 15 may be rotated as needed such that each aft forward portion 25 is out of
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are di sposed about a central axis 19 of a turbine engine. As such, each vane
21 conprised of a forward portion 25 and an aft portion 23 is located in

t he secondary fl owpath between the outer duct 11 and the inner support
structure 13 of the gas turbine engine. Aft ring 17 is preferably
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that forward ring 15 has been _ rotated a distance along its th equal to
wi dt h w. 10nef the gresertdaventign an a fili dlosgdipesitigpNefs M?@W%ang J/gia%‘?eear
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and for %&aéécg%gﬁtaﬁgﬁfagggi %g%%bgiﬁ?ﬁ%tﬂ‘?%%@%%% on, 1ea |‘r?’glgedge 24 of
each af tapppaitaately @Biivaderitior aquivalentito thexiepaktiogdiatanté d hetvermediacadpficent
forward o%igrlls%san%“:’forvlvgrdtp@msons 25. As a result of this rotation, leading edge 24 of each aft

portion 23 is in a position blocking airflow between adjacent forward portions 25. In this

configuration, there is therefore little or no opening through which air may pass. As a result,
this configuration is referred to as a fully closed position.
[0016] While the present invention has been described in the context of the front ring 15

C | being rotatable, the split flow blocker 10 will operate in the same fashion if the alt ring 17 is
rotatable and the forward ring 15 is stationary or if both rings 15 and 17 are rotatable.
[0017] There is therefore illustrated with respect to FIGS. 2 and 3, both a fully open and
fully closed position of the split vane flow blocker 10 of the present invention respectively. It
is therefore obvious that a rotation of the forward ring 15 a distance not precisely equal to
width will result in a configuration whereby the split vane flow blocker 10 is in a "partially
closed" position. In a partially closed position, split vane flow blocker 10 offers an
impediment to the flow of gas through the vanes 21 of the split vane flow blocker 10 resulting
in a pressure drop greater than that experienced in a fully open configuration.
[0018] With reference to Figs. 4a-b, there is illustrated an alternative embodiment of the

present invention. A rotatably moveable plate 51 is inserted between the aft and forward
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configuration, there is therefore little or no opening through which air may
pass. As a result, this configurationis referred to as a fully cl osed
position. [0016] While the present invention has been described in the
context of the front ring 15 being rotatable, the split flow bl ocker 10
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esi red medificatinns) ansl wariatiges asTalh nifhin theibsoadrssapeeiithe pppendpdelaitins been
provided in accordance with the present invention an apparatus for
controlling the flowpath area in a gas turbine engine which fully satisfies
the objects, nmeans, and advantages set forth previously herein. Wile the
present invention has been described in the context of specific enbodi nents
thereof, other alternatives, nodifications, and variations wll becone
apparent to those skilled in the art having read the foregoing description.
Accordingly, it is intended to enbrace those alternatives, nodifications,
and variations as fall within the broad scope of the appended cl ai ns.




C5 Wat is clained is: 1. A gas path flow bl ocker assenbly for use in a gas
turbine engine having a gas flowpath between an outer duct and an inner
support structure conprising: a plurality of vanes |ocated in said gas

fl owpat h between said outer duct and said inner support structure of said
gas turbine engine, each of said vanes having an airfoil shape and
conprising a forward portion and an aft portion defining a plurality of gas
pat hs; said flowpath being a secondary flowpath; a forward ring conprising
a central waxiiscaRigsdiswhich is circunferentially disposed said plurality of
forward portions; and an aft ring disposed about said central axis about
which is circunferentially disposed said pIuraIity of aft portions, wherein

sai d forwar ' 2 ch other
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fl ow bl oclkaﬂa%femmnbérylucrfandIaalilmeitsupphﬂrs&uutmeaoirnpnimgaa]ﬂuqahtyrcﬂlviaﬁe;s of forward
portlons of a wdth and, each of said aft portions has
a | eadi ng in SB'I%J ?18 tg%ﬁtwengald?ﬂ@r g{f%ﬂf‘% %W@Ff %‘QEWV“H? |l aim 2,
wherein emch oddftu® e @nBinblf akh bysaRf véﬁ@;ﬂﬁcﬁ/lﬂgsan asﬁmmbeand Eqpredfgh adj oi ni ng
one of said plurallty of vanes by a w dt fl ow bl ocker assenbly of

cl ai m 3, fmé?rélpﬁrtmaadwaftmoawm eﬁplpg@mf@ht@p?g@qw&s said flewpath hritgh w. 5.
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normal to said central axis.
other to at least partially block the flow of a gas through said gas paths.

2. The flow blocker assembly of claim 1, wherein each of said plurality of forward
portions has a trailing edge of a width w and each of said aft portions has a leading edge

of said width w.

3. The flow blocker assembly of claim 2, wherein each of said plurality of vanes is

separated from each adjoining one of said plurality of vanes by a width d.

4. The flow blocker assembly of claim 3, wherein said width d is approximately equal to

said width w.

5. The flow blocker assembly of claim 1, wherein said forward ring is rotatable about

said central axis.
6. The flow blocker assembly of claim 2, wherein said forward ring may be positioned
such that each of said plurality of trailing edges is aligned with one of said plurality of

leading edges.

7. The flow blocker assembly of claim 2, wherein each of said plurality of trailing edges



8. A nethod of controlling gas flow through a secondary gas flowpath of a
gas turbine engine |ocated between an outer duct and an i nner support
structure of said gas turbine engine conprising the steps of. providing a
plurality of vanes positioned in said secondary gas flowpath between said
outer duct and said inner support structure, each of said vanes having an
airfoil shape and conprising a forward portion and an aft portion defining
a plurality of gas paths; providing a forward ring conprising a central axis
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portions; providing an af ring disposed about said central axis about

which is circunferentially dlsposed said plurality of aft portions; and
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each havi réhich it l’;ﬁidnilfeg:nﬁaigedquosal sMcdlblbrahvy ofﬁbﬂmrdipmgoﬂs Hbl‘cmi(ﬁhg htyaﬁ)f aft

portions eac haV| n adl n sai.d w dt ara each of

sai d plur & poed ?i‘g§a (GBI &Eﬁ g W%@CEW%TeHE%E?YO‘? q5F ﬁ‘ y of vanes

by a wi dt Bigainer sP¥orsiehs aldl Fthing at faRRRE BXiAREREIAbBAURL deRtrBBixd Wadt h d. 7
least partially block the flow of a gas through said gas paths.

9. The method of claim 8 wherein said rotating said at least one ring comprises rotating
said forward ring such that each of said plurality of forward portions is aligned with one

of said plurality of aft portions to form an airfoil.

10. The method of claim 8 wherein said rotating said at least one ring comprises rotating
said forward ring such that each of said plurality of forward portions is not in alignment

with any one of said plurality of aft portions.

11. The method of claim 8 wherein said providing said plurality of vanes comprises the
steps of: providing a plurality of forward portions each having a trailing edge of a width
w; providing a plurality of aft portions each having a leading edge of said width w;
separating each of said plurality of vanes from each adjoining one of said plurality of

vanes by a width d whereby said width w is approximately equal to said width d.



