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 conmon 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 gas can flow Wth reference to Fig. 1, there

is illustrated one such apparatus. A nunber of vanes 21 are

circunferentially attached ahqut _a ring or rings each vane separated from
its neighborby a uniformdis gﬁEEE3MD¥ékﬂPRQS§§% is formed of a forward
portion 15 and an aft porgroRcASmND W aine tegekkeny forman airfoil shaped
vane 21. ﬁthe each forward, portion 15 and each aft portion 13, there is
posi ti onk éhﬁgghP bEFendiEBlei*ng 11. Rotatably novable ring 11 has a

series of openings drefath Ofvcatwiedt Reviaand  Spaced, $0-a3,L 0 gqnerally
correspond to the wdths w between each adjacent pair of vanes 21. 1 Wth

ref er end YR FiGr 2810HePBCs2 1| FRRITHIEY 4O% e@ntrolling the

flowpath area in a gas turbine engine. More specifically, the
present invention relates to an apparatus for providing non-
linear flowpath 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 the amount ©f gas flowing through the
secondary flowpath between the ocuter duct and the inner
support structure. One common method of achieving such
control is to install an apparatus for adiusting 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 gize 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 airfcil shaped vane 21. Between each
forward porticn 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 pailr of vanes 21.



of a portion of a flow bl ocker 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 flow blocker 10 is in a fully open position whereby a maxi num
openi ng, consistiﬁg of the sumof all unbl ocked openings 17, is created.

Wth reference tGFFGTeERCE| £9 BlBvidFeltorRat SwhehUP B¥ 22| Wbl e pl at e

11 is rofatefortidie stin dfldhelvehkecked) poxiipns Ofardl liiopenipgs 17, is
subst ant i al Igsrﬁguced. lt is nost deﬁi rable_for a flow blocker 10 to provide
o

t
for conpP&f&s hest1Y b MEigse 23pPockag e b REE 6w wheR® necessary
whi |l e cassiipy Lnt¥iedlfiAanydl ockagecwhend needeitbns hn addichibanyvakt is often
t he casg&t hat there are l%%at ed. several flow blockers arranged in series

al ong a“eRfFalCaxi®¥ng gFeg R PHEBIAES ehpite .t Bepetatagisn the flight

envel opeovaBl#hi &y ar engl R iikseapeiohi fige shddy iRgWklkawahkogkgrs will Dbe
adjusted to provide for differing opening areas through which gas can flow.
I

f
Unf or t uf8F8Fy<1 ¢ et TARK CHASre&xL8t 85 all |3 el &P&N BRSKIpOBet ween t he

angul ar whetaby of ffxidign Jtahab! Moﬁwé@ire;( rdmngpkl apdokhg gi ze of the
resul tant_ _openi ng through which gas can flow As a result, in instances

wher ei nYBRECHFEHEP Y Ty ESnEEBRtERe e ofefaryeggentAgFiguctbthat only

a smal |l iarea ésidyvided tWHUGhrwhhshy, dasyaan Filow 1smakl gpgular
adjustnmenpts of the rotatably novable ring 11 résult in relatively |arge

di f f er eREESSTR ?%é@péﬁ%%ﬁ@apofﬁi%ﬁwwlclh Fedicgs flewisWhat is

t her ef oggrpesdethis, addi@wdal ocker 10, and nmethod for so using such a flow
bl ocker, that permts a wide range of adjustable opening sizes through

whi ch gas can flow

It is most desirable for a flow blocker 10 to provide
for complete, or nearly complete, blockage of gas flow ‘when
necessary 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 cf 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 copening areas through
which gas can fleow. Unfortunately, there typically existzs 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 regult, 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.

Wwhat is therefore needed 1s a flow blocker 10, and
method for so using such a flow blocker, that permits a wide
range of adiustable opening sizes through which gas can flow
while aliowing for fine contreol 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 bl ocker. In accordance with the present invention, a vernier

duct bl ocker conprises a piialdvt brofrutangsegacdy having a wi dth and
conprising a forward portion and an aft portion defining a plurality of gas

paths each of PRECBRLREIYtyibfis EAne¥Pipstnglseparmresrhy avsnfishi ty of

wi dt hs,  andr@y: dOtAt alink ARYA0! gnii RO haM e ROsSed betyegan hhe forward portion
and the aft portion conprising a plurality of openings each having a wdth,
wher ei naPRaraf s h ofr swataPlihagprie af 1ewpaith argded ndif fagstiirioine he wi dth

of anot peg;pne wfrd %e@itfri%léﬂltlg, eﬁevaa[n?eéené rlnfvlé?'nttq%'h Aceqr dance Mth the
present invention, a  method of controlling gas flow through a gas flowpath
conpr i ségpahetiss ey afrPrichingi ngnal preral figwreithyv ames eavhrchavt g a width
and co élqs'tﬁ‘%aﬂ?é A(’aé@irrf% l%@xrrfohgﬂ and @é‘ea&fb velQlitl-on, def EEEBEeP. plurality of
gas paths each of t plurality of vanes bei ng separate y a plurality of
wi dths, providing a rotatably novable ring interposed between the forward

2% dth wher oi A7 AECREAThOSr7nE T ERECBruralTrY O VANGE HEEr ers from the
wi dt h oflughobherkenewiprises pl ptatettofolamess aadhr beatinagat he rotatably
erVablewidth 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 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 cof the plurality

of wvanes.

In further accordance with the present invention, a
method of controlling gas flow through a gas flowpath
comprises the steps of providing a plurality of wvanes 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 TEE DRAWINGS

FIG. 1 A perspective view of a split vane flow
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ring about a central
through the plurality of gas paths.
A perspective view of a split vane flow 3 blocker known in the art. FIG 2
A side view of the vernier duct blocker of the present intention. FIG 3 A
perspective view of the vernier duct

4a An illustration of a fl
open position. FIG 4b An

axis to

at least partially block a flow of a gas

BRI EF DESCRI PTI ON OF THE DRAWNGS FIG 1

bl ocker of the present invention. FIG
known in the art shown in the fully

bl ocker
(QxQQEﬁFk§PP8ﬁ oF &he |3%¢F bl ocker known in the art

shown in a partially closed position. FIG 5a An illustration of the
verni er duct cker
l%lé% oy

position. FIG

of the

i |l usth

illustrating the non-Iinear
verni er duct bl ocker of the present

versus radial dirgpl acenent ppfpetregece%@t@péw Jovahl ¢ning.,. RETAILED

DESCRIPTION It is the teaching o

invention showmn in the fully open

resent |
%dﬁn VeEWt RE VRe nYernifircdudsl ékekeof of he

present invention shown intr pakkeak! Ynebosash position. FIG 6 A graph
rel ati onshi p between the open area of the

i nvention through which gas may fl ow

the present invention to provide a

verni er duct bl ocker conprid&€Fker ¢aryiragenet aieesiand a rotatably

novable ring to contro

FIG.

FIG.

FIG.

FIG.

4a

4b

5a

5b

the size of the

An illustration of a flow blocker known in

the art shown in the fully open position.

An illustration of a flow blocker known in

the art shown in a partially closed

pesition.

»

An illustration of the vernier duct

blocker of the present invention shewn in

the fully open position.

An iilustration of the vernier duct

blocker of the present invention shown in

a partially closed position.

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 ig

circumferentially disposed about a central axis of a gas
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area of duct blockage. A plurality of vanes is circunferentially disposed
about a central axis of a gas 4 turbine engine. Each vane is fornmed of an
aft portion and a forward portion. Between the aft portion and the forward
portion there is |located a rotatably novable ring which contains openings
t hrough which gas can flow Like the prior art, the openings in the

rot atab

I1¥ novabl e .ri ng cag{l be al i%]nﬁd j t% t he ggaces bet ween adj acent
vanes so 1RHt® gAY E&n FRSt VRPRdbW Qawelv‘%lo nPp84EdPBEL WP Ea¢h of the
vanes. Homewel portrilorkeBtheepni Oiie asfit, ddreiver anar tHactoblocker of the

t__invention is f f wh i dt hs_diff f th
Ot hor. BErRFLAIRES dte TERAEES DoTSRbr e VAABLEVATYS ot Ghposed (o the

const antospanimgpdeetingen thheuyanesi adf dadre gami adowar LikSuche dbffeari ng wi dt hs
of the vanes .and _spaces bet \é\ﬁ%\ n_the. .vanes or_a ,non-J.inear
t

L.l ows f

rel ati onshi p betihEen "ERe  r ?%%a%sfb‘tyhénor\r@%&feaﬁf‘?g noYanre i S om a
fully openh losidgaarsabetivbent afphcatea dresned hyiat hgaspes nPissw N t he
r ot at ab vabl e .ri ng.bet ich gas.can flow. The w dths of the vanes
nd "t neP LR st e iR e el JRRCRY sherairae S eon | | near
rel ati ooshike ithea drashi aprtsuche thatniarerdudtl beockbairof ©fie theeopani ng area
is achi eved when th duct _bl ocker is operating in.a.restrictive node. By
restri ctiVenstb, 5 EoFECHeARP™ hateT M5 A0bTy HbUGBT 7% g™ s posi ti oned
such t hahe tdhexposed epenilpbgsthé she-gtattabley thevabhes riag ket ween t he
vanes is_snal relttive tg tge sum tCﬁtaIw of the ggeni ng@vin the rotatably
novabl eOPP%e%eré% ?‘Eoﬁoﬂs A8 PRAA NS 658N CEEsEI0R. WK iéféFence to
FI G 3, atbersudis dilflfustihat eddahs vef niter duets bhackpacdd ofcwden present
i nvention. Vernli er duct _ bl oclfer consilsts. of HAUMErous vanes 21 each fornmed
Of a fo}(aﬁ?% allows or a non-linear relations 1p etween the

rotation of the rotatably movable ring from a fully open

position and the tctal 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 control of the opening area is achieved when the

duct blocker is coperating in a restrictive mode. By

restrictive mode, it is meant that the rotatably movable ring

s positioned such that the expesed openings in the rotatably

movable ring between the vanes ig small relative to the sum

total of the openings in the rotatably movable ring when

positicned in a fully open position.

With reference to FIG. 3, there is illustrated a
vernier duct blocker 31 of the present inventicn. 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 porticns 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
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portion 15 and an aft portion 13. The forward portions 15 and the aft
portions 13 are circunferentially disposed about a forward ring 33 and an
aft ring 35, respectively. Both forward ring 33 and aft ring 35 are of
essentially identical dianeters and are disposed about a central axis 19 of
a turbine engine. As such, each vane 21 conprised of a forward portion 15
and an a&t paortion 13 |s located in a secondary fl owpath between an 5 outer
duct 29°% araﬁu?ﬁng? %ﬂéuﬁﬂtlQQ?Fuépﬁpgrﬁ75Eﬁu%ﬁﬁﬁﬁ;2W|9ﬁb@n@aéngine as shown

in Fig. tArbbhspesethdeiyeanwonnwardg. 1 NgpB3Soddil afd: Jdand F35whsga rotatably
novabl e ring Ro atabEy novabl e ring léyls | i kewi se circunferentially

1.
disposealggoa% THE Tentr I g 4519 SPLACHRYY (HHIHE érigicnél- Note that the

vanes 2koehkthbeyveswilele dticiy hhogkel iBdwase Of rcdidframnicng1w,dt hs. For
exanpl e, aft g@rtion 13 and aft portion 13" are of widths Y and Y',
respect VEPYECY AR ENOCBERG 2&4Eal® O M 199 FUnPiREs epFiaFe separ at ed
by non-wBtEotnat diisd angrs MNog specibigadt yaddiathithedi shagee hetween aft
portion 1%%1 and aft portion 13" is equal to a wwdth of W while the

di st anc81bEERERR %ﬁqtﬁgﬂtEQﬁ1ef§mpéﬁd aft pwtivh 183 angdr ef§eparated by a

di stancesof a¥é¢ ¥ netawanal @ W, Dhspesed,bst ween forwardering,33 and aft
ring 35 is _a rotatably novable ring 11 into which is fabricated a

pl ural i £§981 - opERH RIS Y17 VarRe wildBRC of SPHERMAHRY "ePeragsTT7  and the

di stancaibehuees. suate pRRIiFgSalTarBasetiected syl phRakchnagt |east one
position, rotatably novable ring 11 may be rotated into a fully open
posi ti oRCAEIPT| bidt r AT G5F PrEtion, 1y #§ (#94R o pen Bpadrthof i is meant

that inustCh Bhe POSdddrie e weum Lot abopiidde Ar e ARl bsl-pgsgach
i ndi vidual opening 17 not_ bl ocked by any forward portion 15 is at a

maxi munPrPr EFBREMISA G % HFtPRcspeh Posh tidn,ct4ed éxplnse

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 ocpenings 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 position as illustrated in PIG.
3. By "fully open posgition" it is meant that in such a
position the sum total of the area comprising each individual
copening 17 not blocked by any forward pertion 15 is at a
maximum. Preferably, in a fully open position, the expanse
formed between any two adjacent vanes 21 1s predominantly in
correspondence to a single opening 17 such that gas can flow

virtually unimpeded between the wvanes 21.

With reference tc Fig. Sa there is illustrated a
view of a portion of a vernier duct blocker 31 locking aft and
“directly towards the leading edges 23 of the aft portions 13.
To asgist in visualization, the forward portions 15 of each
vane 21 are not shown. When the c¢penings 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 positicn

whereby a maximum opening, consisting of the sum of all
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formed 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 vernier duct blocker 31 |ooking aft and directly towards the
| eadi ng edges 23 of the aft portions 13. To assist in visualization, the

forvvardLB] rtoiC rg%DlS of eacg7 vane 21 are not shown. Wien the openings 17 of
the rot at BbI%Y VEBF&"EF ng’ 111 2rF StiSThed W BhT e Berapre dx Hekveék . adj acent
vanes 2It tile eflidenbl onkerwiéh isotidtabliubyaBpeny Posd t{0n s whereby a maxi num

openi ng,..consi sti-ng, of th um of all 6 unbl ocked openings 17, is Created.
Wth reftgl(r:ee%zlén &6 glha.u }B,fog}f‘?rg iR TviC nP?tﬁ t PR R at AbldF novabl e pl ate

11 is rotdtgdntinhéysuetdoted he rinhmeakedeporti onseefadtd QRANIRYSNGT, 1S
substanttjh%l Ir)éfrf%d%?ed. Ful%herm)re, it is_evident that noving the rotatably
u

novabl e 1 hg 8GLY oF %P 1F 1 5 6hert FUSi PfoR LHELNITRED P igignal ity of
openi ngsceEnltl7'inok dififerimg omMadhsnglsia, resuldrs of; thesediffering

openi ng 17, wi dt h there results a non-linear rel ationship between the
degree oH%F5rat ﬁgnaofe?‘hlet r%ﬁjattk?(ﬁey%ﬁgwﬁ%%g rPRRP I and i hsum t ot al  of
the operlareartenied of n@achidadi WedualiofbRDb NG th/ed QUi MRChrgas may
flow. Wrth rtefereEce to Ftib%i , there_ is illustrated an exénplary graph
showi ng W& 8 alt ohlfi F° h MeLdpeniagenl bt wd Fomethé 8beni ngs 17
of the wereniogkendugtabfoek@] roPfeadbhenph esenil i yaitdpn Versdsghhe angul ar
rotation.qf the rot aéfbly novabl e ring 11. The x axis represénts the linear
di spl acéWeT §A5t &Y bt@fably novable ring 11 fromthe fully open positi on.
When the rotatably novable ring 11 is in a fully open position, it has no

di spl acenent. In fhe _ ,
With reference to Fig. 6, there is illustrated an

exemplary graph showing the relationship between the open area
created from the openings 17 of the vernier duct blocker 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 ig predominantly linear until a non-linear
region 61 1s 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 rotaticnal 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 cf the
open area. In the embodiment pictured, the spacing betwecn

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



illustrated exanple, when in the fully open position, the vernier duct

bl ocker provides 180 units' of opening through which gas can flow. As the
di spl acenent of the rotatably novable ring 11 is increased through a
rotation distance, the open area created by the openings 17 decreases. Note
that this decrease is predomnantly linear until a non-linear region 61 is
reached. hbn-ligear regi.on 61 is a,reghon within which further displacenent

0 )
of the rdt &&bF Oﬁ%@dﬁgglﬁﬁﬁﬁhlfn gy FFRBM TR fRAIY6Pen tHEsPPEBN resul ts

in a sl ewes dagbegsevhidh tdes QReN fabeareread est bynd heupekieags 17. As a
result, as .the total open area created by the openings 17 becones snall
rel ati véiRF 1 4Pgell o %f?dﬁﬁiEﬁﬁV&ﬁEﬁtEQB?'t?ﬁFrEﬁ b6V &6F8TIF i dg 11
result infirsiahl opedugtédpnslive tg%e cppervadedut pugh mwwiglingagegan flow.
This provides for fine control of the open area. In the enbodi nent

pi ct ur edTh&gpgti AY- bet ween the vanes 21 and the openings 1'7 of the
verni er duct bl ocker 7 31 are chosen such that, in its | east open position,

the open area through which gas can flow fornmed of the unbl ocked openings
17 does not appr odBhlg ARPAHUT ke FNEERIR2E RRFHI LRV IHES Alm open area

val ue 6% QR3aE¥ed JuEh nghd he dHHMIRVORENon @ aagRAl A HEorI t 1S apparent
that there has been provided in accordance with the present invention an

appar at FEEFFEAIngr Bor ol Hepatorkiavmeat AFEAPaPRCER e lcontIed tofFPangas turbi ne

engi ne whighef uhk¥nsati sf i ex e Rbjceet spjaBENS nalifh, agant ages set forth
previously herein. Wiile the present invention has been described in the
cont ext aqBeEpPi eet eboidl TRV Rige e BRI e 6T her it ke rvit iNFE§eRodi fi cat i ons,

and vari@ter@isnWhhl HESO R AR RNt nt enbheser ski ldeddaritthe art  having
read the foregoing description. Accordlng[y, it'is .
empbodiments thereof, other alternatives, modifications, and
variations will become apparent to those skilled 1n the art
having read the foregoing description. Accordingly, it’is
intended to esmbrace those alternatives, modifications, and
variations as fall within the broad scope of the appended

claims.



intended to enbrace those alternatives, nodifications, and variations as
fall within the broad scope of the appended clains. R Wat is clained is:
1. A vernier duct blocker conprising: a plurality of vanes each having a

wi dt h and cWhpti senglaimedr war:d portion and an aft portion defining a
plurality of gas paths each of said plurality of vanes being separated by
a plurality of widths; and a rotatably novable ring interposed between said
forward potti BnVEKB1E& dugtt byeckiesn copmpiisdngg a plurality of openings
each having a width; wherein said width of one of said plurality of vanes

differs fron1s?id Yagth f anot her gn% of, said plurality of vanes. 2. The
bl ocker of & BirHri whér 8 nVEARF KPGth P8 10fe 2o 184 216 GCPARTHAF 189 Speni ngs

differs fromsahdanbdihigh apat Ber o £@Qn oqft-lgﬁi ée&'iaé]&gﬂgi Ly R%r%aqu‘%%- B

The bl ocker of claim 1l wherein said ro ataﬁ y nova g can rotated
about a central paxhs Barhaofokatidopludiadtiagces 4anthe Helioekefepdfratled m 3
wherein said novable ring can be positioned in a fully open position. 5.
The bl ocker P¥f acParrr3 ikiePdi Wisdkhs :r 808t ably movabl e ring can be rotated

about said central is to praovide a, generally. linear rel.ationship between
sai d pIuralFt§059ta§§¥dm85€%%ﬁg§lﬁgt1 %8Epg§egybgﬁgegp SAi QQ5%ﬁ%iy of
vanes and pairdibat ahti0BadiaShRCPorliohhechbegkehsoh gl@f@ﬁ,tyﬁ%rfe' n said
rotatably novable ring can be rotated about said™central axi$ to provide a

openings each having a width;

wherein 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 claim 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 c¢laim 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 vanes

and said 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.



general ly non-linear relationship between said plurality of said openings
not bl ocked by one of said plurality of vanes and said rotation distance. 9
7. The bl ocker of claim1l wherein each of said plurality of vanes has an
airfoil shdpe. Tl biwckéenvwbhl obkbn bfwhdndin leadieref nseadhpbfirghidy of
plurality of vanes is located jn a flowath of a gas turbine engine. 9. The
f1 ow bl ockef®™B1® & '8 eth ¥BARFfIowpath is a secondary flowpath. 10.
A nmet hod of controlling gas flow through a gas flowpath conprising the
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a forward portion and an a ion defrning a “plural gas paths each
of said pl yrltdyitof yBNESnedE]HOSEPBEAL B @yfpo@almléiyaq{;aw dt hs;
providing a rotatably novable ring interposed between said orward portion
and sai d aftupoime gngomprising a plurality of openings each having a width
wherein said width of one of said plurality of vanes differs fromsaid

w dth of another one of said plurality of vanes; and rotating said

rotat abl y nbvabte Fioly kbotken ebrtaim&iwhereintsabdstlodpatial iy &l ock a

flow of a %aécéri‘cﬁé’#@hffc?&gat}?! urality of gas paths. 10

10. A method of controlling gas flow through a gas flowpath

comprising 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 said plurality of vanes
being separated by a plurality of widths;

providing a rotatably movable ring interposed between said
forward portion and said aft portion comprising a plurality
of openings each having a width wherein said width of one
of said plurality of wvanes differs from said width of
another one of said plurality of vanes; and

rotating said rotatably movable ring about a central axis
to at least partially bleck a flow of a gas through said

plurality of gas paths.
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