SPLI T VANE FLOW BLOCKER BACKGROUND OF THE | NVENTION (1) Field of the

I nvention [00011 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 flowpath area of a gas SBLHH&“@BBQ&VB hMUJSERt he use of rotationally
nmount ed vane conponents. (2) Description of the Related Art [00021 When
operating gas turbine engines, it is frequently desirable to control the
anount of gas flow ng through the secondary flowpath 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 maxi m ze the efficiency
of either of these constraints results in a dimnution in the efficiency

of the other. [00031 What_is_t herefar ' ppar at us, and net hod
for so using, for controlBﬂ%Q&@U}&?m?Q@ﬁﬁ gas turbine engine
which p total bl ockage of gas flow and virtual uninpeded
fl ow of hgféquvﬁfﬁg&ﬁg@rﬁgé SUMVARY OF TI E I NVENTI ON [ 00041 Accordingly, it

i s an offoety THe pro@npinvestion iehiertd ianappavatps ﬁanodatralﬂmgplpaﬂwmhfamam a
controlling the flowpath aregg ﬁgrpas t ur bi ne en More s |f|caIIy,
the pregtstarbingngine Moreapgsifsali Tﬁﬁ?ﬁ%\‘l“é{?&?nfrﬁ ﬂ%?ﬁ?ﬂr?&z Htrolling
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nount ed orrponen accordance wth the present invention, a
gas pat molihtedvhhockeporeatspri ses a plurality 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

di sposeghy pescription of the Related Art
[0002] When operating gas turbine engines, it is frequently desirable to control the amount
of gas flowing 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.

[0063] 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 in 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 disposed about the central axis about which
1



the plurality of forward portions, and an aft ring disposed 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
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conprises the steps of providing a plurality es each conprising a
f or war dthpough the gaspathsn aft portion defining a plurality of gas paths,
providing a forward ring conprising a central axis about which is
circunferentially disposed the plurality of forward portions, providing

an aft '[Gm dinStRARGChcaha celviith 8 Prdsaht iﬁﬁn}?ioﬁ,}?ﬂ%th% of Ebdtﬁ)llinga%as flow

ci rcunfer ially disposed the plurality of aft portions, rotating at
| east otlwough 4 gas flawppth edioprises thesstaps of prividing s plusality of waes egdr comyirisingbl ock
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plurality gas paths, a forward ring conprising a central” axi s about
whi ch i pogions, prdedmgtanalfi yngidispesedabout the cehtmalalkistapoutf which wsar d porti ons, an
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about which is circunferentially disposed & plurality of holes wherein
the noveable plate is rotationally noveable with respect to the forward
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vane flow bl ocker of the present invention. [0009] FIG 2 A perspective
vi ew of gaspathsanderward ring cemppiising a aentral axis Bbait erichois cirpemfeperstallyidispesednt i on
'nafu Meypll?r%ﬁﬂf &%f'\'&' | gbrtions, an aft ring disposed about the central axis about which is

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.

[0610] 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.



[0010] FIG 3 A perspective view of the vanes of the split vane flow
bl ocker of the present invention in a fully closed position. [0011] FIG
4a-b Perspective views of the vanes and noveabl e plate of the split vane

fl ow bl ocker of the present | ' D DESCRI PTION [0012] It is
a central teaching of the prebﬁﬂhﬁmgﬁﬁb ovide a split vane flow
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gas turbine engine. Specifically, there 1s provided between the outer duct
and t he forbleckingthp dlow off gas throngh the sa:ondwﬁlawamgla@sanbhﬁtengina.ry aft ring
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Furthernore, by rotating the forward ring a [inear distance at its

peri net ef thettibine engines The width nﬁﬁusalbmmdwns eqnbtd the mmaatymcﬂlmbetween

fract bl ock b ed t
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| ocated a its periphery. The holes have a width approximtely equal to

the af compiste blockage obaintlow yFurthgrmorg,by mtaémsébafoawm ning 4 kireas distance at
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may be accomplished to any desirable degree. In an alternative embodiment, a rotatably
moveable plate is inserted between the aft 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 fractional 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 attached 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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bl ockage, or any desired fractional blockage. [0013] Wth reference to
FIG 1, there is illustrated in detail the orientation of the split vane
fl ow bl ocker 10 of the present i nvention. Split vane fl ow bl ocker consists
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approximately equivalent or equivalent to the separation distance d between adjacent aft

portions 23 and forward portions 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
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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t hrough the split vane flow bl ocker 10. Each vane 21 is separated from each
adj acent vane by a distance d. The separation distance d is approxinmately
equi val ent or equivalent to width w [0015] Wth reference to FIG 3,
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to Figs. 4a-b, there is illustrated an alternatlve enbodi nent of the

present invention. A rotatably noveable plate 51 is inserted between the
aft and forward rings and is simlarly rotatable about central axis 19.

Moveabl e plate 51 has a series of holes 53 |ocated about its periphery.

The holes 53 have a width w approximately equal to the aforenentioned

wi dth w and are separated by the sane approximate width w. If the forward



ring 15 and aft ring 17 are held stationary, noveable plat 51 may be
rotated as desired to partially block the flow of air. As a result,
rotation of the noveable plate allows for near total blockage of airflow,
little %no tll.oc age, or any desired fractional blockage. [00191 It is
appar ent A 43 clp d>has been provided in accordance with the present

I nvention an apparatus for controlling the flowath area in a gas turbine

engi ne i ch af ull ﬂf/aﬁl | - ahl.ects, neans, and advantages set forth
previ ou\sﬂ]y hé\r%‘{lsﬁ}.\é .‘i@’i‘%"%‘z"%"?‘g’é‘éﬁ@i nvention has been described in the
context of spehirblity of vhndieselntamprisingoforwatdportial el anadfi portion defining a

nodi ficatio and variations will becone apparent to those skilled in the
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f1 ow bl esid @turalityf forwaed pertiphsyand i ty of vanes each conprising a forward
portion and an aft portiopn defining a, plurality of gas paths; a forward
ring conpri s?ﬁaﬁamgémnoa?dqms ﬁﬂ“%l%ﬁbqué“&‘%%&%@%%‘?ﬂ&'ﬂl&gﬁpgﬁ%sed
sai d pl yralyt.yi;0f I LiARSid fBRGhed |+ ' ~sal d
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with respect to each other to at |least partially block the flow of a gas
t hrough said gas paths. 2. The flow bl ocker of claim1, wherein each of

id pl | i ' i Lii ' and
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bl ocker traflingledgerofa witdth ei andeeacinobHéaid aft gonpions has 4 lgadihg edgeast sarl widtlewat ed

from each adjoining one of said plurality of vanes by a width d. 4. The
fl ow bl ocker of claim3 wherein said wwdth d is approximately equal to

sai d wi gt h Wrhe flow blocker 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 of claim 3 wherein said width d is approximately equal to said width
w.
5. The flow blocker of claim 1 wherein said forward ring is rotatable about said central

axis and 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.

6. The flow blocker of claim 2 wherein each of said plurality of trailing edges and each
of said plurality of leading edges are aligned normal to said central axis.

7. The flow blocker of claim 1 wherein each of said plurality of vanes is located in a

secondary flowpath of a gas turbine engine.

8. A method of controlling gas flow through a gas flowpath comprising the steps of:
providing a plurality of vanes each comprising a forward portion and an aft portion
defining a plurality of gas paths;

providing a forward ring comprising a central axis about which is circumferentially



5. The flow bl ocker of claiml wherein said forward ring is rotatable about
said central axis and wherein said forward ring nmay be positioned such
that each of said plurality of trailing edges is aligned with one of said
plurality of |eading.edges. 6, The flow blocker of claim2 wherein each of
sai d pl GYSBP‘TWE‘&PIF&HM 3”?&6_82“‘8% each of said plurality of leading
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about which is circunferentially 6 disposed said plurality of forward
portions; providing an aft ring disposed about said central axis about
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claim 8 wherein sard rotating sai |'east one ring conprises rotating

sai d f osaid pluralitygf afi plortidnato eihid plurality of forward portions is
aligned with one of said plurality of aft portions to forman airfoil. 10.
The met hod of claim8 wherein said rotating said at | east one ring
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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; and
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.

12. A gas path flow blocker comprising:

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
said plurality of forward portions;

an aft ring disposed about said central axis about which is circumferentially disposed
said plurality of aft portions; and

a moveable plate disposed about said central axis and between said forward ring and
said aft ring about which is circumferentially disposed a plurality of holes wherein said
moveable plate is rotationally moveable with respect to said forward ring and said aft ring to

at least partially block the flow of a gas through said gas paths.

13. The flow blocker of claim 12 wherein each of said plurality of forward portions has a
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providing a plurality of aft portions each having a | eading edge of said
width w, and separating each of said plurality of vanes from each
adj oi ni ng one of said pl urality of vanes by a wdth d whereby said width w
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ring angs, saifle foly Blbéker 8PAdim ‘I‘@'w‘h@re'h? d{v‘x“d{Hfd% ﬁlssprbﬁh{ayew'b%pfﬁﬁﬁi@
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with respdthtw.to said forward ring and sald aft ring to at least partially
bl ock the flow of a gas through said gas paths. 13. The fl ow bl ocker of
claim 12 wherein each of said plurality of forward portions has a 7
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cqual "+ aassn B P ey A ShpR Btely el sl RER R s of
said pI urality of holes has a wldth appr oxi mately equal to said width w
and each of said plurality of holes is separated fromeach adjacent one

of said plurality of holes by a width approxinmately equal to said width w
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