BUSHI NG FOR THERMALLY | NDEPENDENT BYPASS Al R METERI NG

VALVE STATEMENT OF GOVERNMENT | NTEREST 100011 The

Government of the United States of Anerica may have

rights in the present invention as a result of Contract

No. NO0019-02-C- 3003 awarded by the Departnent of the

Navy. BACKGROUND OF THE I NVENTION (1) Field of the

I nvention [0002] The present invention relates to a

BUSHING FORDEHERMALLY INDERENDENT) BYEASS ASRIMETERONE! VALVE

cooling air to a nozzle of a gas turbine engine. (2)

Prior Art [0003] It is known in the prior art to

provide a val weraagsefi br EOVERRRENT COPTEREERI I to a

nozzl e novabl e between a conventional take-off and
[00P3hdiTie Govierguneati of &he¢ Hnshedt Stakes off Ammirica may have

| and f h hayi
rigfh Lot ne RESOFRE vl O S el oELERRerAGY N9,
N00QQOkbpgcas ol CatiededaZZ | tthd DeflaWment YfSthBafant, . No.

6,694,723 to Ward, owned by the assignee of the
present application. [0004] There remains a need for a

val ve assenbly Med \Reheomance.  SUMVARY
OF THE INVENTICKP%%%%QE &)bypass arr netggﬁng val ve

(1) meemﬂyoConhelsnsemtlamatlonary case flange having a

t, a netering.ring. for tering the flow thro
[00f5ﬁ$ VS PTESRts Hs |tﬁ8np6r§TE?F6ﬁe %?WWQ%&%UQR uged in

a mEH@§1ﬁ§evﬂ?§§rﬁ§Qdr&éﬁbﬁ¢§¥¥5éHbfin%u%l%C%oog an%le of a gas
bushi ng. [0006] O her detaills of the bushing f
turbhaemahgyneéndependent bypass air metering valve as

wel | as other objects and

(2) Prior Art

[0003] It is known in the prior art to provide a valve assembly
to supply cooling air to a nozzle movable between a conventional
take-off and landing configuration and a short take-off and
vertical landing configuration. One such engine having a movable
nozzle and valve assembly for supplying cooling air to the
nozzle is shown in U.S. Patent No. 6,694,723 to Ward, owned by
the assignee of the present application.

[0004] There remains a need for a valve assembly which has

improved performance.

SUMMARY OF THE INVENTION
[0005] A bypass air metering valve broadly comprises a
stationary case flange having a slot, a metering ring for
metering the flow through the valve, and a bushing positioned
within the slot so that the metering ring rides on a surface of
the bushing.
[0006} Other details of the bushing for thermally independent

bypass air metering valve, as well as other cbjects and
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1 advantages attendant thereto, are set forth in the
followng detailed description and the acconpanyi ng
drawi ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0007] Fig.
1 is a schematic representation of a portion of a
bypass air netering val ve incorporating a bushing;
[0008] Fig. 2 is a perspective view of the bushing used
inthe valve of Fig. 1; [0009] Fig. 3 illustrates the
advaptageagattegdant arhopeio posid iset, fo[rml@]n Ehg. f4llowing
trates. t he nete n na.clo osition;
aetgi i oB8aT TR 114 otk dibnhedihgnier iB&iol i ng
fluid through a slot in the nmetering valve of Fig. 1.
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBQODI MENT( S)
[0012] Ref er rBREENOWEIERIHE QN &K 7S, DRAVAINGSs shown in

[0052?9&%{% Ing{tlogc% mgtgxpggéﬁgﬁéﬁéépﬂm¥Q%atIﬁgrtfgi of a

es a casing aving a s ary case
byphbangErlmetermﬁgC#BINerﬂnﬂdﬂﬁdnauﬂhgshob&shﬁngre

| ocated. VWile the slots 16 may have desi red
(00QR pé‘ﬂl‘-’t Vi & By Ptellféy’eﬁn‘:évev‘é%e‘éh%ﬁe‘bhe Rigly é1s@sl in the
val{Hrbherignci udes a metering ring 18 which noves between

an open ~position (see Fig. 3) and a closed position
(00Q8%e FHigy. 34FILMWyra$astabbemﬁEansngnnumglxntdmeqganrpgﬁition:

used to he met 18. bet ween s open
0odf) “Hikeed podtetarstE Eheafevhbita s o ot et
poshegbﬂdegn@ plurallty of bushings 20 which are
EOS|t|oned w thin the slots 16, preferably by press
(00417t iFig- Gne llusiirageothe pbavt PHne 9t g felatlhi gfhrough a

SlOEu s{:Hés e%@rlr[ngg%agﬂ %‘iofaﬂgbe iSeen fromFig. 2, the

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT (S)
[0012) Referring now to the drawings, there is shown in Fig. 1 a
portion of a bypass metering valve 10. The valve 10 includes a
casing 12 having a stationary case flange 14 in which a
plurality of slots 16 are located. While the slots 16 may have
any desired shape, typically they are oval shaped. The valve 10
further includes a metering ring 18 which moves between an open
pesition (see Fig. 3) and a closed position (see Fig. 4}. Any
suitable means known in the art may be used to move the metering
ring 18 between its open and closed positions.
[0013] The valve 10 further includes a plurality of bushings 20
which are positiocned within the slots 16, preferably by press
fitting. One bushing 20 is positicned within each of the slots
le.
[0014] As can be seen from Fig. 2, the bushing 20 has a body 21
which circumscribes an internal opening 22. The internal opening
22, preferably has a shape which corresponds to the shape of the

slot 16. In a most preferred embodiment of the present
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whi ch circunscri bes an internal opening 22. The

i nternal opening 22, preferably has a shape which

corresponds to the shape of the slot 16. In a nost

preferred enbodi nent of the present 2 invention, the

body 21 and the internal opening 22 are both oval

shaped. [0015] The bushing 20 further has a raised

flange portion 24. The raised flange portion 24 is
invposionontlbe beodredl tded Statimreamnalcapenfihgng?d ageahdth oval
novable ring 18. In operation, the nmetering ring
rides on a surface 26 of the raised flange portion
[0024] [l @usHiegbushirngtB8ri Badr &f p4abdy £ 0iRd dd¥ich 24.

low friction material, such as a Resin/Carbon Fiber
Thepraigednf banae peraion gt i mreidtioned: hetwesat theastic

. rin.de il . 7 ferring_now,to.Fi
Stagéaﬁggﬁi%g%%ng%ﬁﬁ%,ﬁ{HE&P%%Fipﬁﬁg }Fnﬁgfg ﬁé'pggvgégﬁgtlon’
thewnébeaind Ur fhdit y8 of i ¢ Htch 30D AT ackDRES cietheeradBe@PEhange
osition and a closed position. In the open position
PorgFPﬁ.zé), the netering ring 18 has a respective sl ot
. ! kot . | . . o

Lo L R Lo Fr o 1T ob e heaf the Triction
mateniel natucheas ng R2sirs/Catbart Fidmexi bureidl matkeialoseda high

osition (Fig. 4 the nmeterin ri.ng .bl ocks a portion
cenBEERbhtF B St o 7 B2 GindUR DGR 30CS5I8R aps
[oolhe rRTRIAYiIRG PR kenrefst he hndes naln apssvdid g2, Haus

reduci ng the amount of fluid which can flow through the
metexiB@gnBlng op@nipgeviqedy wigh |3 pduralesyt pé pletsoB0 and

e id thro t . inter 0 [ : 8 n

mov%?e?é#?é%ne%%o%?%kwég%%%éEQHﬁﬁﬁﬂah%%ﬁS%g éﬁg é?g '2%% tHe
opeappoetlt apar {Fby. a3 0) stlencsedeadnd kdngt he wedesat respective

di nensj on. D of , , , . .
slot 30 which aligns with the internal opening 22 in the bushing

shakgg

20 so that the fluid flowing through the internal opening 22 is
at its maximum. In the closed peosition (Fig. 4), the metering
ring blocks a portion of the internal opening 22 and the slot 30
overlaps the remaining portion of the internal cpening 22, thus
reducing the amount of fluid which can flow through the internal
opening 22. Fig. 5 illustrates the flow of the fluid through the
internal opening 22.

{0018] In a preferred embodiment, the metering ring slots 30 are
spaced apart by a distance less than the widest dimension D of
the internal opening 22. In such an embodiment, the internal
opening 22 is never fully closed and is always partially open.
0f course, if desired, the metering ring slots 30 may be spaced
so as to allow for complete closure of the internal openings 22.
Cooling fluid could be bled through other holes elsewhere in the
neozzle.

[0019] If desired, the bushing 20 may have a rear lip portion 40
which helps position the bushing 20 in the slot 16. The rear lip
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the internal opening 22. In such an enbodi nent, the

internal opening 22 is never fully closed and is

al ways partially open. O course, if desired, the

nmetering ring slots 30 may be spaced so as to allow

for conplete closure of the internal openings 22.

Cooling fluid could be bled through other holes

el sewhere in the nozzle. [0019] If desired, the
porbushi #¢ 28y nelyuthaniee aasarf llangepdrt ponmd® abhtch spdesr or

osition the bushing 20 in the slot 16. The rear lip
sheBErBFbAL 4B bR o T BREHREE 1HeoPangy f hTEe ot and
theSPBESI 19 pSPELSn Y alaRiAGRIAZeN9S! LEOREHi BEEWeERe t fiSacer

case flange 14 and the rear lip portion 40. _
or pheernattaklyiedd 4esiquwld hehaoypgdcér tbe Ehent apdelof case

iece, 42 _could be noved to the front.side of .
f1aPpg s T TR SRl o e 18 IR i natat S88F) st £

avolil thetBusav@gd2$ he bushing 20. [00201 The bushing 20

hel ps seal the slots or wndows 16 and allows upstream
[0088b| iThe fusiidnds 3éhhadpai peat otletshatwun wiglows 16 and

el L ng . £a ge;l4. . Ih [

2 RO R L B e o Rt Lase P ety o
metpresgurendal ainemd thwe camt diliamger ilng TBe ahusbebwaennghe

the friction on the surface. .26. is_also reduces the
et EESE0Y BGUP B T (Er GTRE (et i PG Sge PoEsTe ke
met&@&ﬁ@drihsngg,p@ﬁﬁéofbéﬁbfﬂﬁjﬂH@ef&ﬁ@&ibhpoﬁoﬁhéoguﬂﬁace 26.

hel p"faciTitate the assenbly of the bushings 20 into
Thishslgborsdugss Uhe lead TePligec itontygnakbs Peberdes wHing
18 | ast chance containnent for the bushing 20 if there is

‘a pressure reversal. [0022] The size of the bushing 20
[ooRs] defiey Hdied DY 1hegeopentdoraz4 f Aodv tlesuteead Tip groltion 40

helgrfggﬁa?ggtéhghgoggégagggjégsiﬁg‘gﬂ%%g%gs 20 into the slots
16. The rear lip portion 40 also provides a last chance
containment for the bushing 20 if there is a pressure reversal.
[0022] The size of the bushing 20 is determined by the open area
flow required to cool or operate the nozzle and its attached
flap hardware.

{0023] Still another advantage to the bushings is that they
allow the metering ring 18 to be mechanically and thermally

independent from the static case flange 14, thus enhancing the

operation of the metering ring.




flap hardware. (00231 Still another advantage to the
bushings is that they allowthe netering ring 18 to be
nmechani cally and thermally independent fromthe static
case flange 14, thus enhancing the operation of the
metering ring. WHAT IS CLAIMED IS: 1. A netering valve
conprising: a flange having a plurality of slots; a
nmetering ring for controlling the anount of a fluid

WHAT| 861 GGATHMEDUD®H: t he sl ots; a bushing positioned within
each of the flange slots; and said nmetering ring riding
on a surface of said bushing. 2. The netering val ve

1. Acretérfgt Pari@i dardpr M¥glpi N each said slot has a
shape and each said bushing has an internal opening
corresponding in shape to the shape of the slot. 3. The
et eg a c wherei n each said

I%t %ggg%nﬁ%ghl %éggﬂgﬁd'éhéﬁlggggﬁhal opening is

oval shaped. 4. The neterlng val ve according to clalm

1, wherein each said bushln% is press fit int
r e8pRBEEYANPNELIRE KN PG 1ing The ﬁﬁ‘Pb}Fanefval feuid

£10R%k rghpgugﬂ @ﬁ@l JtSWMereln said netering ring
rotates d bus ing has a raised flange portion, and

said rotating netering ring rides on a surface of said
rai sed flange portion, 6. The ne erln al.ye accordjng
{ 0" o 88 TRRET TR i IO ST On PAnaEpELEPgR FLOLE? and
| ocated between said rotating netering ring and said

case flange. 5
said metering ring riding on a surface of said bushing.

2. The metering valve according to claim 1, wherein each said
slot has a shape and each said bushing has an internal opening

corresponding in shape to the shape of the slot.

3, The metering valve according to claim 2, wherein each said

slot has an oval shape and each internal opening is oval shaped.

4. The metering valve according to claim 1, wherein each said

bushing is press fit into a respective one of said slots.

5. The metering valve according to claim 1, wherein said
metering ring rotates, said bushing has a raised flange portion,
and said rotating metering ring rides on a surface of said

raised flange portion.

6. The metering valve according to claim 5, wherein said raised
flange portion is located between said rotating metering ring

and said case flange.




7. The metering valve according to claim5, wherein
said bushing further has a rear lip portion for
securing said bushing in position within said slot and
wherein said rear lip portion abuts a surface of said
case flange. 8. The netering valve according to claim
7, further conprising a spacer positioned adjacent
said case flange and said rear lip portion abutting
7. Shedmspachtg ©alvdeadmiwtimg twaltaiacegr dhagein s dd nbushing
1, wherein said bushin is forned froma lLow friction

furkhegrhag . a (PP fnk By R3O Se5EE SR AL HoPEFRIRY o1

pos%@?&ﬁ!ﬂiéﬁiﬁ &0V éféé“ddHWdH@?@&haEaESUPEh§e§i? portion
materi al selected fromthe group consisting of a

abutesangenfbom ¢f beaidrease rfdteergeal , a high tenperature
thernoset plastic material and a superimde nmaterial.
11. The metering valve according to claim1l, further

8. CREPhESEADNG SPA i @idlind R® kawing7a PLYtBEEt ¥oRbrising a
spaced apart slots; said bushing having an internal _
spagpEnPagit hpeed a4l arany S8 d icagebéilagoroeagl aaid gear lip

porgﬁ§§L%§8§}%%$2 giﬁféﬁaégya of said spaced apart slots is

£ efnal opening. 12. The metering
val ve according to claim 11, further conprising said
netering ring being novable to a_second sition wh

9. Zhg @%Fﬂblﬁgg‘fa%\a? gaqqﬂ@iﬁ%a top&nehg Ls @ﬁssﬁéa B?;l@;*?wshing

is FBLREENBrohi 891 0wk 3 rildie JFEtEItHIg s1al ve according to
claim 11, wherein each of said spaced apart slots and

said internal opening is oval shaped

10. The metering valve according to claim 9, wherein said low
friction material comprises a material selected from the group
consisting of a resin/carbon fiber braid material, a high
temperature thermoset plastic material and a superimide

material.
11. The metering valve according to claim 1, further comprising:

said metering ring having a plurality of spaced apart

slots;
said bushing having an internal opening; and

said metering ring being movable to a first position where
one of said spaced apart slots is aligned with said internal

opening,

12. The metering valve according to claim 11, further comprising

said metering ring being movable to a second position where a




and wherein said internal opening has a w dest

di nension and said slots in said netering ring are

spaced apart by a distance |ess than said w dest

di mension so that said internal opening is always at

| east partially open. 14. The netering val ve according

to claim1l1l, wherein said bushing creates a gap between

said stationary case flange and said netering_ring. .
porgson pohushi ol HeeA Y PHsTdyIiiSchlerkednByr $ped Bgtering
r.m'#;nternal openi ng and sai d body including a raised

[ange portion adjacent a first edge of said body. 16.
The bushi ng according to claim15, wherein said body

further has a rear IipIpqrtion adj acent a second edge
13. of he Pt HHtRA 5 VeSS digSi hOpEaptMoht ngwltl%eb%s%%g of

saifiNg %éé@tapQQE g?giéngﬁy'E%igcngngQlt8p€h§ﬁ§1ﬁé’oval shaped
urther conprising sal body and sai d Tnternal opening
andbehérden ngp 0¥ alrtshapdd .opkdinghéabushivideat cdrdémgicm and
.Glaim 15, wherein said bushing is forged fromalo
saifly §LPF Sl otd 1St oro o5, SREnGPACEEr BPREL DY oF of Hytance
lesdSehdhes£id $addkd QN ddrGldroRo RRLEr bakdi $n6etest esbening is
fromthe group consisting of a resin/carbon fiber

alwapsent al o2t - ixnieramair-e t her noset plastic
material, and a superimde material. 7

14. The metering valve according to claim 1, wherein said
bushing creates a gap between said stationary case flange and

said metering ring.

15. A bushing having a body which circumscribes an internal
opening and said body including a raised flange portion adjacent

a first edge of said body.

16. The bushing according to claim 15, wherein said body further
has a rear lip portion adjacent a second edge of said body for

assisting in positioning the bushing in a slot.

17. The bushing according to claim 15, further comprising said

body and said internal opening both being oval-shaped.

18. The bushing according to claim 15, wherein said bushing is

formed from a low friction material.

19. The bushing according to c¢laim 15, wherein said low friction
material is selected from the group consisting of a resin/carbon
fiber material, a high temperature thermoset plastic material,

and a superimide material.




