VERNI ER DUCT BLOCKER BACKGROUND OF THE I NVENTION (1) Field of the

I nvention The present invention relates to an apparatus, and nethod for
usi ng such an apparatus, for controlling the flowpath area in a gas turbine
engine. Mire specifically, the present invention relates to an apparatus
for providing non- |inear flowath area control of a gas turbine engine
through the use of vernier duct blocker. (2) Description of the Related Art
When operating gas turbine engines, it is frequently desirable to control

t he amount of gas flow ng through the secondary flowpath between the outer
duct and the inner support structure. One conmmon nethod of achieving such
control is to install an apparatus for adjusting the area through which the
gas may flow. Such flow bl ockers often include a rotatable nenber with a
plurality of openings that can be rotated in order to control the size of

an open area through which f " ference to Fig. 1, there
is illustrated one such appa?ggﬁgiE%.%Qﬁ%e¥£éEK$gnes 21 are
circunferentially attachedmatxiRoENDi OF THENINYENEAaCR vane separated from

its nei ghborb: uni form di stance w. Each vane is forned of a forward
portion %9eﬁ%%ﬁbl%#tt%%r¥?%%nﬁﬁ?n whi ch, together, forman airfoil shaped

vane 21. Bet memh@agh}esfegrtw@me@ﬁrﬂdrp&eh%t@m @G afdpPddiPn iy there is
positioned a rotatably novable ring 11. Rotatably novable ring 11 has a
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reference to Fig. 4a thereis illustrated a view
present invention relates to an apparatus for providing non-
linear flowpath area control of a gas turbine engine through

the use of wvernier duct blocker.

(2) Description of the Related Art

When operating gas turbine engines, it is frequently
desirable to control the amount of gas flowing through the
gsecondary 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. Such flow blockers often
include a rotatable member with a plurality of openings that
can be rotated in order to control the size of an open area
through which gas can flow. With reference to Fig. 1, there
ig illustrated one such apparatus. A number of vanes 21 are
circumferentially attached about a ring or rings each vane
separated from its neighborby a uniform distance w. Each vane
ig formed of a forward portion 15 and an aft portion 13,
which, together, form an airfoil shaped vane 21. Between each
forward portion 15 and each aft portion 13, there is
positioned a rotatably movable ring 11. Rotatably movable
ring 11 has a series of openings 17 each of a width w and
spaced so as to generally correspond to the widths w between

each adjacent pair of wvanes 21.



of a portion of a flow blocker 10 |ooking aft and directly towards the

| eadi ng edges 23 of the aft portions 13. To assist in visualization, the
forward portions 15 of each vane 21 are not shown. Wen the openings 17 of
the rotatably novable ring 11 are aligned with the spaces between adj acent
vanes 21, the fwowhbleckeendd ts Fiiga ful blie@penspasilistiratedeaely e maxi mum

openi ng, consisting of_the sumaf all _unhl ocked openin /, 1S created.
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11 is raelalads tHie 198810l tdRydnlddedpordfonsoniichd openimgs 17, is

substantially reduced. It 1s nost desirable for a flow blocker 10 to provide
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case that there are | ocated several | ockers arranged in series along
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to provide for differing opening areas through can W.
Unf or t unditeglepy teheeexitmyyi caldningxi st stinpart rdiatswnsif bkt ween t he

angul ar _rot.at | of . th t-at abl y,_nmoyv e ring 1 n e size. of fhe
resul tan 16%5%{%%n§ pte%jrlglgg%lolv'\ff i gcarse'_’lct;z@igr%:1 T g’}vé‘tg'}ksrlea@? ees%% ,t%l f}ﬁe]i ‘st%a]?fc es
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di f f er ercsstianttikd 1gparicaigeat.ea through which gas can flow. Wat is

therefore needed is a flow bl ocker 10, and nethod for so using such a flow
bl ocker, that permts a wide range of adjustable opening sizes through

which gas can fitewWis most desirable for a flow blocker 10 to provide
for complete, or nearly complete, blockage of gas flow ‘when
neceggary while causing little if any blockage when needed.
In addition, it is often the case that there are located
several flow blockers arranged in series along a central axis
19 of a gas turbine engine. Depending on the flight envelope
in which an engine is operating, differing flow blockers will
be adjusted to provide for differing opening areas through
which gas can flow. Unfortunately, there typically exists a
linear relationship between the angular rotation of the
rotatably movable ring 11 and the size of the resultant
opening through which gas can flow. As a result, in instances
wherein one wishes to finely control the area of an opening
such that only a small area is provided through which gas can
flow, small angular adjustments of the rotatably movable ring
11 result in relatively large differences in the opening area

through which gas can flow.

What is therefore needed is a flow blocker 10, and
method for so using such a flow blocker, that permits a wide
range of adjustable opening sizes through which gas can flow
while allowing for fine control of the opening sizes when a

- small opening size is desired.



while allowing for fine control of the opening sizes when a small opening
size is desired. 2 SUMVARY OF THE | NVENTI ON Accordingly, it is an object of
the present invention to provide an apparatus, and nethod for using such an
apparatus, for controlling the flowpath area in a gas turbine engine. Mre
specifically, the present invention relates to an apparatus for providing
non-1linear flowpath area control of a gas turbine engine through the use of
verni er duct blocker. In ac i nvention, a vernier
duct bl ocker conprises a p|%$%ﬁ£§§ %ﬁnvgﬁegﬁggﬁﬁf§QV|ng a mndth and
conprising a fQA@@éﬂdDQ?lypnl@nﬂsaﬁna&b]é@&tanth@eﬁkEB@ﬁta1ﬁbﬁhﬁhbhy of gas

paths each of the plurality of vanes tﬁFEf separated by a plurality of
wi dt hs, Ean@TRVics AaFRPAFARAS e 3hds FH&WeBHR HE f or war d portion

and t he ReAtd O'Tc&orHHdtS:'d'lﬂﬁlqmdﬂea'ﬂﬂdwﬁHtkpm U5, eatdhs haydhtha W dth,

wherein e wi dth of one of the uralit vanes differs fromthe width
of anot ﬁ-‘élﬂlélﬁe @b%@P@lq}rfdlqétk}Yrofthﬁaﬂ?é”@Sqm figradri e oo Rl &9 tan t he

present LQN.£ q{el %lgﬂﬁaawl?v&fé‘a[%% fl owpath
conprise tqgﬁggzpéﬁb prOV| I'ng a pJUral?ty vanes eac a&?ﬁgfa wi dt h

and comgeiss itmgkd rfeo emaridiep drtricorghatdieamisesf tof panriimr dbfdthimigpgkertural ity of
gas paths each of the plurality of vanes being separated by a plurality of
wi dths, providing a rotatably novable ring interposed between the forward
portion and theIﬂfacqaorﬁhﬂdaecaﬂphishagpaepéutahhtrynaﬁonopantragsieach havi ng

e A O K R o A S o T ol
nmovabl ewidth and comprising a forward portion and an aft portion

defining a plurality of gas paths each of the plurality of

vanes being separated by a plurality of widths, and a

rotatably movable ring interposed between the forward pgortion

and the aft portion comprising a plurality of openings each

having a width, wherein the width of one of the plurality of

vanes differs from the width of another one of the plurality

of vanes.

In further accordance with the present invention, a
method of contrelling gas flow through a gas flowpath
comprises the steps of providing a plurality of vanes each
having a width and comprising a forward portion and an aft
portion defining a plurality of gas paths each of the
plurality of vanes being separated by a plurality of widths,
providing a rotatably movable ring interposed between the
forward portion and the aft portion comprising a plurality of
openings each having a width wherein the width of one of the
plurality of vanes differs from the width of another one of

" the plurality of vanes, and rotating the rotatably movable
ring about a central axis to at least partially block a flow

of a gas through the plurality of gas paths.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 A perspective view of a split vane flow
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ring about a central axis to at least partially block a flow of a gas

through the plurality of gas paths.
. A perspective view of a split vane flow 3 bl ocker
side view of the vernier duct blocker of the present

BRI EF DESCRI PTI ON OF THE DRAW NGS FI G |
known in the art. FIG 2 A
intention. FIG 3 A

perspective view of the ver Higciduetkndbrocikertid d4e, present invention. FIG

4a An illustration of a fl ow bl ocker
open position.

known in the art shown in the fully
FIG 4b An illustration of a fl ow bl ocker known in the art

shown in a partgagl yacl osed a posid 8w ids Rz ;gkﬁybiléﬁgﬁxﬁié pf ¢ he
e

verni er duct blocker of the present 1nvention shown In

posi tion.

present invention shown in
illustrating the non-Iinear

FIG 5b An ill ust ridtd @rragenthel el 9n duct

ul Ty open
bl ocker of the

a partially closed position. FIG 6 A graph
rel ati onshi p between the open area of the

verni er duct bl Bt&er3of the Mpreseydect inentiewn dihrdughved tdr ghscttray fl ow
versus radial displacenent of the rotatably novable ring. DETAILED
DESCRIPTION It is the teach?#é’cg?ert f%é %}éesé#eq‘?f&en]ﬂ‘fﬂ‘ P provi de a
verni er duct bl ocker conprised of varying w dth

FIG. 4a An jillustration of a flow blocker known in

the art shown in the fully open position.

FIG. 4b An illustration of a flow blocker known in

the art shown in a partially closed

position.

%

FIG. 5a An illustration of the vernier duct

blocker of the present invention shown in

the fully open position.

FIG. Sb An illustration of the vernier duct

blocker of the present invention shown in

a partially closed position.

FIG. 6 A graph illustrating the non-linear

relationship between the open area of the

vernier duct blocker of the present

invention through which gas may flow

versus radial displacement of the

rotatably movable ring.

DETAILED DESCRIPTION

It is the teaching of the present invention to

provide a vernier duct blocker comprised of varying width

vanes and a rotatably movable ring to control the size of the

area of duct blockage. A plurality of vanes is

- circumferentially disposed about a central axis of a gas
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vanes and a rotatably novable ring to control the size of the area of duct
bl ockage. A plurality of vanes is circunferentially disposed about a
central axis of a gas 4 turbine engine. Each vane is forned of an aft
portion and a forward portion. Between the aft portion and the forward
porti on thirdriee Srcdcai.e®arh atzaienhlsy fowveddl eoff i1y altd Portciom aamd DHpeni ngs
t hrough whi ch gas can flqow. Like the lor _art, th enings in the

r ot at gblffr é’%lpé’rrtilﬁd]'c%ﬁtﬂ’@eéﬁ i (fP{RMRCF'FttJf‘FEl ?d'éfﬁetgp%eé?/éﬁfcgdj acent
vanes s@drtdlorgadhedan ifd QWcateRdmmaiddabluningpedsd hetweeshaach of the

vanes. However, unlike the prior art, the vernier duct, bl ocker of the
present CHYPEMS GRS NG R FIMWHITES Fato i i diifertime¥rdm the

other. Astd hgUldperitRysSAACRRDHNRRBHING RNES & F DR arPRROSE; dred he
constant spaci ng between the vanes of the prior art. Such differing w dths

of the Waitds thed spgeess hedmineen adiacapdnaangs G Fhat gaforean rekaw
relati O%St%'d%rﬁ?ita‘?ﬁ:q_ﬂ/ R&gmtp[?%e%f 'b%lrf:vger} %%ertog? Aoy JHRAD! qududied rom a
e an e tota

fully open positio area formed by the openings In'the
r ot at abplibealthe prmgrbetweenhshiveirigas churtf owcekee off dtts prfsdrite vanes

and the ;3paces helueen. e Wanes e ChAsel LA gl oY de i ML near
relati onship Tn afashion such tha very fine cont rol- of the openi ng area
i s achi evned ontven .t Ba aduatisulltQekére ispaamer dldtngedm tther estrractvarey nxde. By

(e e Iae, L Stk e SOLalall Dbl nLyd gy ) oned
vanes i axshelsuchelddtfifeaing wWHielthigmoft aftal veindheunpepangss idetvwed atas abl y
ovabl e il WSk, PRLL Loned 1 8 it SR Bsl Lt el et ence o
i nvent i gbta¥aelh &f @Wel rotatably movable ring from a fully open

position and the total area formed by the openings in the

rotatably movable ring between which gas can flow. The widths

of the vanes and the spaces between the vanes are chosen to

provide this non-linear relationship in a fashion such that

very fine contreol of the opening area is achieved when the

duct blocker is operating in a restrictive mode. By

restrictive mode, it is meant that the rotatably movable ring

is positioned such that the exposed openings in the rotatably

movable ring between the vanes is small relative to the sum

total of the openings in the rotatably movable ring when

positioned in a fully open position.

With reference to FIG. 3, there is illustrated a
vernier duct blocker 31 of the present invention. Vernier duct
blocker consists of numerous vanes 21 each formed of a forward
portion 15 and an aft portion 13. The forward portions 15 and

" the aft portions 13 are circumferentially disposed about a
forward ring 33 and an aft ring 35, respectively. Both forward
ring 33 and aft ring 35 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 15 and an

- aft portion 13 is located in a secondary flowpath between an



bl ocker consists of nunmerous vanes 21 each forned of a forward portion 15
and an aft portion 13. The forward portions 15 and the aft portions 13 are
circunferentially di sposed about a forward ring 33 and an aft ring 35,
respectively. Both forward ring 33 and aft ring 35 are of essentially

i denti calitdiragater 2o and aneidneposespaheUistauetiideal2 726 alGaf a turbine
engi ne. As such, each vane 21 congylsed of a forward portion 15 and an aft

portlontE§bF§eI689988 P &hewBorflafy 9 | ewp ALFPEEERe SFtaieen J@reraxglict 29 and

an innek;suPRYr bingt het Wi 8523506 52 408t Al NG RABIRE rBSicsRawn in Fig. 2.
D sposed between forward ring 33 and aft ring 35 is a rotatably novable

ring 11R0tR§ﬁ§ﬂ-Hbm9Vﬁb\1§bF‘én9| Agd 18 ildkewiem %r@m@@m@@mhlm |y disposed
about t a S S ;bi;Re gngj vanes 21
of the ggfﬁﬁg%adhg?ﬁg 8%% ?rggeao# &@ gr%n§%Vn§t q é&é%%le af t
por t i onNe¢BeahHasf thpovenes 213bfatéeowewmdehsdﬁcanleCkeme§peeumweﬁy Y and
Y' not Rei ual. a rate n-uni f.orm

8 @gﬁ%eg ldtglcakﬁ %%Et %53% % i % gya%%pgpgt&ﬁn131l and

di st ances:. SpPEeci t ween
aft portBonatsd' ofswequhb anadwﬂdthrebp%btrwbuwe tthandi St'amee betiveen aft
portion 13 12nd. i 89 re separatgg gn a dlstanc of W VVnot
equal t 5INR; éBb g Eet%&&ﬁsf w&F& PrRG T BYa P g §§“\s
rot at abﬂysﬁana@se Nbbg dpetnfecunilohthatl abel dakednae Iblelttﬁn@leh‘fi ¥ £@f Openi ngs
17. The w dth of nd|V|dugE ngnln s_17 .and th di st ance gﬁtmeen such

c

open|ngB°{§laPe1§ele€FQda TEREP iR 'atts) 582 oﬁ@ Bodiicitdn oL 8t'at abl y

anablewhhmg Eﬁe”&!stQﬁcéObétaéehnh@tapB&EhbnO9@“ B@gl &ifen pdstiildnuatzrated in
FI G "fullé Qpen position” it is neant that in such a position the
F

sun1tot§FeoﬁePﬁEa @aonﬁpﬂF§Fﬁ5C§a€ﬁ Fndily F@taedv@gekiond '17 not bl ocked by
any forward portion 15 is at a

Disposed between forward ring 33 and aft ring 35 is
a rotatably movable ring 11 into which is fabricated a
plurality of openings 17. The width of individual openings 17
and the distance between such openings 17 are selected such
that in at least one position, rotatably movable ring 11 may
be rotated into a fully open positicon as illustrated in FIG.
3. By "fully open position” it is meant that in such a
position the sum total of the area comprising each individual
opening 17 not blocked by any forward portion 15 is at a
maximum. Preferably, in a fully open position, the expanse
formed between any two adjacent vanes 21 is predominantly in
correspondence to a single opening 17 such that gas can flow

virtually unimpeded between the vanes 21.

With reference to Fig. 5a there is illustrated a
view of a portion of a vernier duct blocker 31 looking aft and
" directly towards the leading edges 23 of the aft portions 13.
To assist in visualization, the forward portions 15 of each
vane 21 are not shown. When the openings 17 of the rotatably
movable ring 11 are aligned with the spaces between adjacent
vanes 21, the flow blocker 10 is in a fully open position

- whereby a maximum opening, consisting of the sum of all

6



maxi num Preferably, in a fully open position, the expanse fornmed between
any two adjacent vanes 21 is predomnantly in correspondence to a single
opening 17 such that gas can flow virtually uni npeded between the vanes 21.
Wth reference to Fig. 5a there is illustrated a view of a portion of a
verni er duct bl ocker 31 |ooking aft and directly towards the |eadi ng edges
23 of thebabtkpdr bpenintgd. 170 dssSicsteatedvi swaltlz ateif@ereridee tfeorPaay.d JQrti ons

15 of each, vane .21 are _not,h shown, t he _openings 17 .of .the rotatably
rovabl e oFi A6 T ISRRE A GROd o FoERY o A0 BE fe bt A5 ddert® SARAEDT. *t he
fl ow bl eakegukOoifs the anblblckedp@arnasins @ \1ar elperd ngxilmmiepeni ng,
consisting of the gun1of all. 6 unb%g;ked openings 17, Jjs created. Wth

r ef er enEEPEGARFG218Y, repuced oy FYSCTIGE Suhddr 16t SVAHISH PR 11 is
rot at edghet RetadELl, WRCawnbl eaked 1p06LItORF @f falllyoRRRIMGDshtidns
substantlall¥ reduced. Furthernore, it is evident that noving the rotatably
novabl eYPPHGLE1 16uR BRUFafdtyy odperepdsas dr . Addulafs differgng ality of

openi ngg 1 Afngl7" aQf adikbehkngr Whdlhs di/fsf_e%ihgs %gten%gt es & ithiser i ng
opening 17 wdths, there results a non-linear relati nshlpjbetmeen t he
degr ee bherporasudhsoh nha-déngezbireletiabiséip bgtyveeandhehdegneet oifal of

e P ePPEAFIpLOETodl <ERLRalIS, tuah BN Ly LN g0,
shomingthheopehaaraasﬁbpmbdiwéénathei@ﬁéwidmea opeadingd iIfr ahridughopeni ngs 17
of the %ﬁnn'er guct bl ckgr of the present invention versus the angular
rotation of t He PS?éFiBVy novable ring 11. The x axis represents the |linear
di spl acenent of the rotatably novable ring 11 fromthe fully open position.
When the rotatabl%igﬁvgg%grggg %% %igKHG? there is illustrated an
exemplary graph showing the relationship between the open area
created from the openings 17 of the vernier duct blocket of
the present invention versus the angular rotation of the
rotatably movable ring 11. The x axis represents the linear
displacement of the rotatably movable ring 11 from the fully
open position. When the rotatably movable ring 11 is in a
fully open position, it has no displacement. In the
illustrated example, when in the fully open position, the
vernier duct blocker provides 180 units® of opening through
which gas can flow. As the displacement of the rotatably
movable ring 11 is increased through a rotation distance, the
open area created by the openings 17 decreases. Note that
this decrease is predominantly linear until a non-linear
region 61 ig reached. Non-linear region 61 is a region within
which further displacement of the rotatably movable ring 11
away from the fully open position results in a slower decrease
in the open area created by the openings 17. As a result, as
" the total open area created by the openings 17 becomes small,
relatively large rotational movements of the rotatably movable
ring 11 result in small reductions in the open area through
which gas can flow. This provides for fine control of the
open area. In the embodiment pictured, the spacing between

- the vanes 21 and the openings 17 of the vernier duct blocker



fully open position, it has no displacenment. In the illustrated exanple,
when in the fully open position, the vernier duct blocker provides 180
units2 of opening through which gas can flow. As the displacenent of the
rotatably novable ring 11 is increased through a rotation distance, the
open area GhrealedsRy LRRHORSRILNIS nl 4 tdealRate DpdiiRditdlon t e dgsdease is
predomnantly linear until a non-linear region 61 is reached._ Non-I|inear
regi on 6¥eds tarpEgiowhiichhisRs Warcif 1o teemedt 9 &dememblsickask rotatably
movabl € Jend nbk 19kl At B idlon RED PRI I HES Wdrtid Tt Ruatldel
decrease” in the open area created by the openings 17. As a result, as the
total opéRifuen opefagagabyalhe GFevbeesrveR Isedmss theamininmum anarely | arge
rotatio ts-.of the rotatably novable ring 11 result in snal
reducti%%%ar%%gﬁg%bgéﬁ area through which gas can flow. This provides for
fine control of the open area. In the enbodi nent pictured, the spacing
between the vanes 21 and the openings.,17 of the vernier .duciy .bl ocker 7 31
are chosen such tﬁ&t 15 ﬁpptaérelr‘ga(;?’a&pz:ﬁleﬁ&sihtaiso ,eePné)r(?ﬁlé‘r#]eé\r]& t hr ough
whi ch gasceaidahlcewwiehmeteobrikentninaeked cropenisigsm rbt oot  approach
zero, but rather tends,tomardi a mnimumopen area val ue 65 observed during
the mi nPROWLEREH N&Nsainggior lOYPAHN P egpsiemol Rdt & e WD Hen

provi de@dniyi neaGpQkaned 19 LRthiRe iReTeR! JHIWRIMI OmedmAPRM@t us for
provi ding non-linear flowpath area control of a gas _turbine engine which
fully safivéntagepheeshests PReFASPUSAYd hex@iant addd Leett oMU ST evi ousl y

herein. ;Wiehe 1bhe nakeselh d%%%%&%%@ﬂi%@%h%e%%ﬁ%%§ifkﬁegéé%ﬂﬂ!% cont ext of
specific _enbodiments thereof, other alternatives, nodifications, and
vari at i embogiimensec simergpfar ofvhero alliesaadiiviesed moditfiigagions, and

variations will become apparent to those skilled in the art
having read the foregoing description. Accordingly, it* is
intended to embrace those alternatives, modifications, and
variations as fall within the broad scope of the appended

claims.



havi ng read the foregoing description. Accordingly, it"is intended to
enbrace those alternatives, nodifications, and variations as fall within
the broad scope of the appended clains. 8 What is clainmed is: 1. A vernier
duct bl ocker conprising: a plurality of vanes each having a wi dth and

conprising a forward portionwaad ar aflitzipeet iign defining a plurality of
gas paths each of said plurality of vanes being separated by a plurality of

wi dt hs; and a rotatably novable ring interposed between said forward
portionland $aVETrRACIHENCtoR OGS SHPEHRFality of openings each having

a width; whegeipnusandty &ith vahe@neh iV R W alidoh Afnd s difdprs from
said width of another one of said plurality of vanes. 2. The bl ocKer of
claim1 wherein s&cavwarg: Post ione ag¥d s ®fthmpxdiany dsfighar mys differs

fromsaid width obianghes 8egaf Rah RaUialde a0la QPRANGSy e The

bl ocker of claim [l wherein sai y nmovable ring can at ed about
a central axis fowvaaesobstingn segiagtadtce by4 a THasilgdkerofofwigdtdian Jrwher ei n

sai d novabl e_ri e Lt iz I n si ti.on. T
bl ocker of cﬁak%ggg\%%%gefnﬁggzjilg (rzgl%% égﬁt%%vééiﬁ %’%etr“f ng-l c%a‘lanl efo;r}&aa dgd about
said central axi spbetproviadd @aigemdrtaldortliione arompetiatimgnshipgl etlvwesn sai d

plurality of said _ _openings not blocked by on f said plurality of vanes
and said rotatioﬁfdlgFgﬁg§? §?c%h§ﬁﬁﬁ§§«§'Wﬁ%€§%nrn3 wherein said

rotatably nowaklein said width of one of said plurality of vanes
differs from said width of another one of said

plurality of vanes.

2. The blocker of c¢laim 1 wherein said width of one of said
plurality of openings differs from said width of another one

of said plurality of openings.

3. The blocker of claim 1 wherein said rotatably movable
ring can be rotated about a central axis for a rotation

distance.

4. The blocker of claim 3 wherein said movable ring can be

positioned in a fully open position.

5. The blocker of claim 3 wherein said rotatably movable
ring can be rotated about said central axis to provide a
generally linear relationship between said plurality of said
openings not blocked by one of said plurality of wvanes and

gaid rotation distance.

6. The blocker of claim 3 wherein said rotatably movable
ring can be rotated about said central axis to provide a

generally non-linear relationship between said plurality of
said openings not blocked by one of said plurality of vanes

~and said rotation distance.



ring can be rotated about said central axis to provide a generally
non-1linear relationship between said plurality of said openings not blocked
by one of said plurality of vanes and said rotation distance. 9 7. The

bl ocker of claiml wherein each of said plurality of vanes has an airfoil
shape. 8. The flow bl ocker of claim1 wherein each of said plurality of
vanes is located in a flowath of a gas turbine engine. 9. The fl ow bl ocker

of claifr9 whBRePhOSkRY Pﬁoﬁééﬂw iLs ¥, er§é@oﬁ&§hy°¢l@ﬂﬁgtﬁluﬂ@l%&yhﬁﬁhod of

controIbhﬂgsgﬁgsfggwbggﬁggghsﬁag@s flowpath conprising the steps of:
providing a plurality of vanes each having a width and conprising a forward

portion and an aft portion defining a plurality of gas paths each of said

bl ural i by of 1kangsoRebABCREPAGR! 80k & AL alh o dihsy providing a

rotatably novabl e ring I nterpose sai orward portion and said aft
portionptonpltisiyngf wmapksr abi tpcetedpeni agsleaphthavifng gaw durbimer ei n
said wi i one of said plurality of vanes differs fromsaid w dth of
anot her “orié 'of said plurality of vanes; and rotating said rotatably novabl e
ring about a central axis to at |east partially bl ock a flow of a gas

throthQ.saithlgiglI%Xocke%a fpa&alm wherein said flowpath is a

secondary flowpath.

10. A method of controlling gas flow through a gas flowpath
comprising the sgteps of:
providing a plurality of vanes each having a width and
comprising a forward portion and an aft portibn
defining a plurality of gas paths each of said
plurality of vanes being separated by a plurality of
widths;
providing a rotatably movable ring interposed between
sald forward portion and said aft portion comprising
a plurality of openings each having a width wherein
sald width of one of said plurality of vanes differs
from said width of another one of said plurality of
vanesg; and
rotating said rotatably movable ring about a central axis
to at least partially block a flow of a gas through
said plurality of gas paths.
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