AUGVENTOR BACKGROUND OF THE INVENTION 5 (1) Field of the Invention This
invention relates to turbine engines, and nore particularly to turbine
engi ne augnentors. (2) Description of the Related Art Afterburners or

t hrust augnentors are known in the 10 industry. A nunber of
configurations exist. In a typical cauGMeNTeRi on, exhaust gases fromthe
tur bi ne pass over an augnentor centerbody. Additional fuel is introduced
proxi mate the centerbody and is conbusted to provide additional thrust.
In sone configurations, the agreROONDCENt epOody/ENTTORt egrated 15 with the
turbi ne centerbody. In other configurations, the augnmentor centerbody is
separated fromthe turbine centerbody wth a duct surrounding a space

bet ween the tMorid18 oPatgat nvenG8%, 140 and 5, 385, 015 show exenpl ary
integrated augnentors. The augmentor may feature a nunber of flanmehol der
20 el enents for ITHiLBi ARVRBt EUNDIEEtes 6P thebirkliariaimals . f sel. moBe| ot i ng
devi ces are disg bi Li he, | o] f.lamehol ders which, in
turn, distri butgcg'l%g’???a{r:r% %%l;%lgge t ngqﬁfal %ﬁéﬁ%?%ﬁound t he centerbody. 25
BRI EF SUMVARY)OPeBHELpR/ENTO N heARedrtliedghyt one aspect of the invention

i nvol ves a turbi i t.Qr...An augnent or _cent er bod be

| ocated within aagéggngﬁf%g%ﬁ&}r?% a 53??1&&5?1{? A5 KoeYH; &P gﬁ%xt endi ng
f1 anehoR@er irgluysesivt. i Anedmber tdfe ddndipatht B6nandcinay. he autbpacg) of the
cent er body. éAnl%g{rﬂ rat\ivginch :ﬁ?ust%re wi thin the centerbody has an outlet for
expel |i ng combustl o - prodiet e of BFEr SFOPi Rt THALINeAPRRPoPVEEER™ condui t
has an out laigmeasiti oagtetivodynt PARICE oRa s UPRE EMBNtidl rRELeEdl gebxiatd he
expel | ed corusti on E{D%aucts to proyide a pilot flame. An There may be a

nunber of suclf GTPHE YIapd i &f-eflt FaIpypvide additional thrust.

In some configurationg, the augmentor centerbody is integrated

15 with the turbine centerbody. In other configurations, the
augmentor centerbody is separated from the turbine centerbody
with a duct surrounding a space between the two. U.S. Patents
5,685,140 and 5,385,015 show exemplary integrated augmentors.

The augmentor may feature a number of flameholder

20 elements for initiating combustion of the additional fuel.
Piloting devices are used to stabilize the flame on the
flameholders which, in turn, distribute the flame across the

flow path around the centerbody.

25 BRIEF SUMMARY OF THE INVENTION
Accordingly, one aspect of the invention involves a

turbine engine augmentor. An augmentor centerbody may be
located within a gas flowpath. An at least partially
radially-extending flameholder is positicned in the flowpath

20 and may be outbcard of the centerbody. A burner which may be
within the centerbody has an outlet for expelling combustion
products of a first pilot fuel. A pilot fuel conduit has an
outlet pogitioned to introduce a supplemental pilot fuel to
the expelled combustion products to provide a pilot flame,

33 There may be 3 number ©f auch burner outlets circumferentially
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1 arrayed about an axis of the engine and positioned to place associated
pilot flames in contact with associated flanehol ders. The burner may have
a housing and a liner within the housing. Each of the burner outlets my
conprise a liner 5 outlet tube extending fromthe liner within a housing

outlet tuberesyeddabgut raamaxie kaushagendhes exmpdee rachuabes gfasdich
pil ot fuel conduits, xtending into the liner outlet tube of an

each e ) .
associ at ed &F8°6F2tR2 ButHer  GMaSetl. TREA CetErtbddFordytefave a tail cone

and a recessedmanoadeheadinpYuredP byt hevd O IJL0RE andNg PULOET QUL Bt
may be positioned within the recessed area. The recessed area nmay be a

non- annul ar theoRpYFLABntEacth@ fhitihst brgeeT comdkrts G@ eempuSHea pbisiten oned
within the iReasseduBE eaer FB R FQbm’ UEL £OROMIL; Oy, | &t al
end portion of a s 1rla bar ext engjdi ng W thin the 1 r@%a%eﬁgpéglﬁg %ﬁ‘%ﬁt %:er
aspect of t Kabengshending sy ddieg hpusbige Bryieanayalgmennonber tdf azuch

cent erbody W;thi-Nede$OoLSndd Qvpa f ine. fl anehol der. i.s
posi ti oned :ﬁr% the core ?Tom}pat'hte%ﬁg esév‘ggzé% r3'[3]1{3'1oai%Ihf/a g&PBBa?‘d{]o‘?t ¢
cent er body. oA bar pesocsatdtd posi tfombd hithén dhid ecent ahkodygnt FHeodu sy

has a housi a [l et for receiving oxygen-containpi gas, an
igniter fo?&lvr?i tgi gggiééﬁ%%ﬂuds]ﬁ 53%?938@?%? %F&dyf\?ﬁptsﬁrfaﬁ@ ﬁgst{}gednd a
f oram nafe Itiaddiconet hiThe therdwousiutd etomdy rieetpgriaducics afithhe tgonbusti on

downst r eam rAcI’élérTg r_of fgfam' nat e outl et condgj{ts 25 exteng at | east
partial l'y radCarry olFvar d' 1% FRENESH AEF2 tBY diS & rha"Brodfict s t owar d
the core fl awpglarmdnnunties il otCdalel NgoRAREI dift 1RAC haSUBEOPHS: Bibned
associ at ed one of &ge outl et . condui tg. A'fi | ot fuel conduit has an outl et
posi ti oned 8 *At FBAUEECSEShATERentar Biiot Furdl ccadipt BRpeFPrRFise
conbustion 30 qseducesdt poenhancs thepphlwii neefdaeis wat nihergxpel | ed
product s,

15 flameholder.

Another aspect of the invention involves a turbine engine
augmentor with a centerbody within a core flowpath of the
engine. A flameholder is positioned in the core flowpath and
extends radially outboard of the centerbody. A burner is

20 positioned within the centerbody. The burner has a housing, an
upstream inlet for receiving oxygen-containing gas., an igniter
for initiating combustion of a pilot fuel with the gas, and a
foraminate liner within the housing to direct products of the
combustion downstream. A number of foraminate outlet conduits

25 extend at least partially radially outward from the liner to
direct the products toward the core flowpath. A number aof
cooling conduits each surround an associated one of the outlet
conduits. A pilot fuel conduit has an ocutlet positioned to
introduce a supplemental pilot fuel to the expelled combustion

30 products to enhance the piloting effects of the expelled
products.

Another aspect of the invention is a gas turbine engine.
A compressor compresses inlet air. A combustor receives
compregaed aly L¥em the compressoer and combusts a mixture of

15 the compressed air and a fuel. A turbine extracts work from
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Anot her aspect of the invention is a gas turbine engine. A conpressor
conpresses inlet air. A conbustor receives conpressed air fromthe
conpressor and conbusts a m xture of 35 the conpressed air and a fuel. A
turbine extracts work from 2 products of the conmbustion to drive the

conpressor @rédudtscharges ddiuptaducts asiexhaustcomdr<aderent@r is
| ocated w H}i n.a gath of the exhaust and has a conduit receiving bypass
air and a bOPWEPAEERBUSES RF WLUSHSs PEpBXPRBFL of AT HRITSH PSS S al Poa R

augnent or i nalrudasaaphel Y RMUHEUEE gndiKsd o RYIdQR QECI;B)\?M? pass air
with a burner fuel and discharging conbustion products of the rst

portion and mesBuphErandd byries chabeghbugta talgrBAPDr ohathan air
condui t diT afaag s x?OHAILRAIR ggc%gg?%ygﬁagn@ég cofbBbl Pho 41 rar

conduit directs 10 a pil relative
condui t and paritédobuphethes dyamst=o aier mil t hhaabufmeom fiued eodbdﬂsm:nanr@rrﬂ;juct S

of the first.pg bur f to i thea e of the pilot
fuel and the se%%%ggnggf?%’bn&o “’R%rhﬁ gé’éita?‘? b sy t§ é‘dfn%? {Lﬁé

i nvention i mxrtlweheaenhmhmd. flofe Hmgepatratiigs aard Wik Renangt Nnei fe@MEY & -

An exhaust aséoin cauEed {%{) flovg froma. turbin %&‘@e to an augnentor.
Combusti on of & % PPEEIPT 1Dt HifelPYPEsganity %d?’gr%d lc6RBYYLT ohtrects
product 30 Aa fdiawtofuéheawdnbigidsan iphedusé Baf DiSd heeuhausSbn@as: fAdrw. A

suppl enent al élp ot fuel is introduced to the flow of the 20 conbustion
products. THESUELAPPE BF FHOPHINE BABBJT Mt O ICARESEAQBNPFRFNCET e set

forth in the;faQ:ChférfmaBMt NEoN A NGE *Rd Bt;@n@@smépteooagn@@gow it Nele
feat ures, <4ects and advantages of the _invention will be apparent from

the descri ptifor¥ignBidPawfirgs and s hengerpash PoRE idmiafs ChBRPEFASHESOR PTI ON
OF THE DRAWNGS khGrnhéri Ssge&ChgmbeC hoogt t4di Na)o1386t Lopalhyh ep.of an

15 operating a turbine engine augmentor. An exhaust gas is caused
to flow from a turbine engine to an augmentor. Combustion of a
first pilot fuel is caused to produce combustion products. A
flow of the combustion products joins the exhaust gas flow. A
supplemental pilot fuel ig introduced to the flow of the

20 combustion products.

The details of one or more embodiments of the invention
are get forth in the accompanying drawings and the description
below. Other features, objects, and advantages of the
invention will be apparent from the description and drawings,

45 and from the claims.

BRIEF DESCRIPTICON OF THE DRAWINGS
FIG. 1 ig a gchematic longitudinal gectional view of an
aircratt powerplant .
30 FIG. 2 ig a partial, cut-away. semi-schematic,
longitudinal sectional view of an augmentor pilot syotem for
uge in the powerplant of FIG. 1,
Like reference numbers and designations in the various

drawings indicate like elements.



aircraft powerplant. 30 FIG 2 is a partial, cut-away, sem -schcmatic,

| ongi tudi nal acctional view of an augnentor pilot systemfor W90 in the
power pl ant of FIG 1. Like reference nunbers and designations in the
various drawings indicate like elenents. DETAILED DESCRIPTION FIG 1
shows an exenpl ary powerpl ant 20pkaviig deeepiibaion! ongi tudi nal axis 500.
From upstreamto g wnstream the powerplant includes a turbine engine 22
havi ng a downst r &affir 51t BRBYH B XETETEY A HSBOVTERY 2By 200 hiyydndert eertoml 26

extends fromridieniERa24ak0s | Y, Wildh apeeyésﬂgtéqamn&rfe%%hgm?ﬁéof 32. A
t hrust vectori ngpnozzl e assenbly 34 extends downstream from the housing

30. The aug 13pt| herlitdas & denbdnodyd Bee cithaing modowedcweati n the
gas fl owspatih, ) neeaRss J@agé’:‘daﬁdﬂz@ftﬁngﬁé‘? SANG 12 zga%‘?*é%%@”p' ary
a

vane 40 includes a forward/upstream structur portion and a Tnst r eam
fl anehol der IBMERe TBC Thetxeintier body 38hoss pemeI@ldfy asy mghenconrmnd

the axis 500.nHis.cclecbody dasia Lanurdy tip 50 Liomunioh 2. a5 o

conti nuously curving conve orebo or —ogirve d
reaching a |Wdwyintugingl 3or Treardugneongirt Bgi k1 udeansiddnerrbegy osg 54

adj acent the,f olders 42. Aft of the transitiqQn region, a tailcone
surface 58 ex Aé%ggq?omgﬁméﬁf i e i Fy 98F %ﬂ%wc%efﬁq‘érbé’ogk??‘ngooﬁ G. 2 shows
further 1det aiddi adfl yanxexediqiryaned ab.68atnrexdhiel AHORRRM00 THE RidHta
i ncl udes one_qr %gﬂggl?our ners 62 nounted within the centerbody. In the

exenpl ary i nple FERA™ LG YHUE uPREF PR #Rrirt idd dowmeE &Ry wi t hi n

t he cent er bathamehdedbur 8eememclagdes one or nore upstream 25 conduits 64

directing air frorgla fan duct 65 (FIG 1) between
The centerbody 38 is generally symmetric around the axis

500. The centerbody has a forward tip 50 from which a

15 continuously curving convex forebody or ogive 52 extends
rearward until reaching a longitudinal or nearly longitudinal
transition region 54 adjacent the flameholders 42. Aft of the
transition region, a tailcone surface 58 extends to an aft
extremity of the centerbody.

20 FIG. 2 shows further details of an exemplary pilot 60 for
the augmentor. The pilot includes one or more burners 62
mounted within the centerbody. In the exemplary
implementation, a single burner is mounted centrally within
the centerbody. The burner includes one or more upstream

25 conduits 64 directing air from a fan duct 65 (FIG. 1) between
inner and outer elements of the housing to an upstream end of
a burner outer housing 66. In an exemplary implementation, the
conduit {s) €4 extend radially through associated vanes 40 to
direct air radially inward from thée fan duct. In the exemplary

30 implementation, the housing 66 has an upstream end to which
the conduit 64 longitudinally connects, a
longitudinally-extending sidewall, and a closed downstream
end. The housing 66 contains a foraminate liner 70. The liner
70 has an upstream end to which an air gwirler 72 is mounted,

35 a longitudinally-extending sidewall, and a cloged downgtream
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i nner and outer elenents of the housing to an upstreamend of a burner
outer housing 66. In an exenplary inplenentation, the conduit(s) 64
extend radially through associated vanes 40 to direct air radially inward
fromCho fan duct. In the exenplary 30 inplenentation, the housing 66 has
an upstreamesnd Eechhdfhond her cenduipti 164 Faadi cowduniadd yraceasests, a

| ongi t udi nal } y- ext endi n‘gt_rgi dewal ., and cl oseg downstream end. The

|
housi ng 66 CSHPEFRESE PRV HH it d11S REFT76T Thet Py IVFG 1RgsPahoupSieleam

end to whi chicamhai busuér| s %2 dis viRUAL edeoRBuae | HNG 4, udingall YaexEgodi ng
sidewal |, and a ¢l osed downstream 4 end- Each of one_or nore pilot fuel
condui ts 74 IESUEE ({@bwhtt PRA MBIt hapusheasspeidred Pregr ofebhoeyanrp

pilot fuel d10 fhBRehYIAEFs . An Widd) cbhe 78 § s Cangidd Sagiﬁ@ﬂn the g&%& Fgel

conduit(s) 74 may extend through associated ones of e vanes
f | amehol der #ndadsi BaAVesed 76.a svipgmst 88 - wWihai wirieg | Thery7extand tlsrpoyter ed

via wring Be Egem%éiggfg%]r@ﬁe%xtend through one or nore of the vanes.

In operation, a portion o e air delivered through the conduit 64
enters the |iner IROcprarauidnt e rowitrloer o7 2t hd Oa Addidl ioraledpohtbogis €nd er

t hrough the I ip,t | i ner i.ncl uding a partion passing. through the
li ner from é%%éjﬁﬁﬁl g? Q@b%%%% blétn\%é'regbt glér??%ért%%ﬁ%&a??nézsi dewal I's. A
mai n  padpti duiddft ishrli pocoibusted oni throhehf tied Haelws tike ceendihér 74 in
response to . gnition by the. igniter. 76- Mxture of the air 15 and the fuel
passing thr cﬁf%ﬁutdﬁélgse\/i ??grl?fgfaﬁé:’lflgl 5Prouey the dHingry tremgang gnnular

i nconpl et e cgdaws Boohet dden aitie PASBINEndt Roesghy tdeidiallas.i B thhen! i ner
serves primarily to the liner gnd tends to |ean out the products of

ool
the main C(ﬁﬁﬁ?étc’lnoﬁ.g Rihr 18 WSt sakfehle of vt hd dqmébearanfeisi y, 20
each have a i¢i rewpbasentdalg@dididn o tadi abhycextandiMgrusaxkatpoutd,et

tubes 84 _and 86 having proximal inlets at the

15  and the fuel passing through the swirler may be relatively
rich and leads to incomplete combustion. The air passing
through the holes in the liner serves primarily to cool the
liner and tends to lean out the products of the main
combustion. Near the downstream end of the liner and housing,

20 each have a circumferential array of radially-extending
coaxial outlet tubes 84 and 86 having proximal inlets at the
respective sidewalls of the liner and housing and distal
outlets 88 and 90. In the illustrxated embodiment, a distal end
portion of each tube 84 protrudes beyond the outlet end 90 of

25 the associated tube 86. As combustion products flow exiting
from the liner interior proceeds through each tube 84, further
air from the annular space 92 between the tube 84 and the
asgociated tube 86 passes through holes in the tube 84. A
final portion of the air originally introduced through the

30 conduit 64 exits the annular outlet between each housing
outlet tube end 90 and the assgociated liner outlet tube 84. In
the exemplary embodiment, the ocutlet ends of each pair of
tubes 84 and 86 are within an inboard end portion of a
centerbody outlet tube 96 having an outboard outlet end 98

5 open at the transition region S4. The centerbody outlet tubeg

&



respective sidewalls of the liner and housing and distal outlets 88 and
90. In the illustrated enbodi nent, a distal end portion of each tube 84
protrudes beyond the outlet end 90 of 25 the associated tube 86. As
conmbustion products flow exiting fromthe liner interior proceeds through
each tube 846 ftiwshdefiaé bl imindhemnnukan spagtadZshatiweennt bt ube 84
and the associa&ed tube 86 passes through holes in the tube 84. A final

portion of tHE"E A8 PYPARITSPE T GRFSEE OFr 608PR Y HeeTH® donguivhie elxét s

the annul ar augdcatitbat weBss eaC b OUS RGreQyt | et tube end 90 and the

associ ated liner outlet tube 84. In the exenplary enbodi ment, the outlet
ends of each pai APofdditibesaBridnt daedr eoniluhi nl@h imipoeidienddposti on of
a cent esbody Qe LHAS: Vi b utl.et end 98 35 open at
the transition region b54. Qﬁ%pg%%%é?%bS§Eo§€¥g?Pfﬂﬂ%§“B~q§6gpﬁus defi ne
bl i nd subanrmearl@cyr eubadimeut, drhiis ichent exdupedrgermaadiynent hisk egigsses
or conpart i.n Lech assaqci ated tubes, 84, and 86 extend, An

addi ti onal mg? gtetf tﬁgf)g?%%du@?gﬁ 5949 g?'rr Yontl 19 1 59C6durEt Bt 2% onal
fuel to the dumleer eodt puttidm dtheheexdmplasyt eabodiveris,. rhi Schfeve

i ntroduced qﬁ}n%raltlh% vvithig the outlet tube 96. Mdre particularly, it is
i ntroduced withi'n an “8tTPet erf Y dR0oPenpkratetisuttieert apeles. To

achi eve 10t hitsibet 8@ exeopyRran Coneltiire1001peRSEE B Gnd A d WR8ERHEL et 10
tube 84 thr OOLE% .an aperture 101 therein and has_di scharge openings 102

ugh re . .
within the tU5&'099 82 Ut ridinoPet §8 duet cfownttdesm of the dioulbdtig

outl et tube & @0 ofUshe URSES BRI Al 1the ¢ BYt bt 2,800 8] o i ner out | et
tube 84. In the exenplary _enbodi nent, tﬁe cond%itqﬁoo i%s%g§%%d9§§j§¥

distal end pdttieéners B8 af shayiddierio9tishl Fubs i) loxtbedengmpbainal | y
through an gspaiahed vaSeordie Ry Bar tbofieq s & Gk 51 B8y BR-ASRY O
circunferentially-directed nozzles 104 directing fuel T nto e

15 of a ‘spraybar 103 (solid line) extending radially through an
associated vane. The spraybar has, at either side, an array of
circumferentially-directed nozzles 104 directing fuel into the
gas {lowpath around the centerbody. Air ocutlets and an air
conduit (not shown) may also similarly be provided within each

20 wvane {e.g., as in U.S$. Patent &,685,140).

In operation, the additional pilot fuel combusts upon
introduction to the burner output and generates a flame
including highly reactive species (e.g., oxygen atomg and
hydrocarbon fragments) which contact and flow along the

25 flameholder in the radial outward direction igniting the
augmentor fuel emitted by the nozzles 104. These species may
be relatively short-lived so that similar species generated by
combustion of the principal pilot fuel will have largely died
out prior to reaching the flameholders.

30 In an exemplary method of manufacture, the burner may be
‘preassembled and installed within the centerbody as known in
the art or otherwise. The liner outlet tube 84 is preformed
with the aperture 101 complementary to the ghape of the
conduit 100. With the vane/flameholder installed relative to

35 the centerbody, the spraybar 103 may be installed by initially
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gas flowpath around the centerbody. Air outlets and an air conduit (not
shown) may also simlarly be provided within each 20 vane (e.g., as in
U S. Patent 5,685,140). In operation, the additional pilot fuel conbusts
upon introduction to the burner output and generates a flame including
hi ghl y reactingerspegi &s i{mwaprd oy geradfemstanche hyedteydanbenci aagnent s)
whi ch cont act__and fl ow al t he 25 fl anehol der in the radial outward
direction i %rﬁatl{iﬁagt Félge aﬁ‘g%éfﬂn:&rl TjﬁelreéﬁF?‘F et HPERE 2 2FeBOTDULOThese

speci es may THeeebgkati velwap iy tetiifeed $0ahbdérsd Nd AheSRRE ESngengyat ed
by conbustion of the r%iﬁg}al pilot fuel will have largely died ™ut

prior to reddi h§ CAEST MEYE 190 R BASRXENUGhy thet ABErbire 101
manuf act gr e,id h@ebdbNes THBYe %ouﬁrr%asﬁ%@ﬁéﬁgcé‘i‘daﬂq‘%élelrﬁglv‘%iu. ‘rrégs]e .
The { Tube 84 is

centerbody as known in the art or "ot herw se. i ner outl
prefornmed WXRECReCRPSPIr cLlirpadtel. ehentadg. t o t he Ghape of the conduit

100. Wth the vapgLflLang d&ﬁc@ | l.ed=r t tq .35 the centerbody,
t he spraybar 103 nay ﬁe (?'{r;%sta éi(}%%?/ltisngﬁ g*?yﬁy%%n%selﬁrieﬁgl??eﬁ‘?ﬁ%rd and
paral | el tohdsa danetibedre i varthelesisl, i ng edhe HoGindetriskobl teaches its
broken |ine pgsiti0 . er 11 may_he shifted jransverse to the
trailing edge f&)’g ﬁgd%g%g%&ta%ﬁes bt X‘Tgﬁ Ygtl'boa’% er?ta(‘fgéﬁgtﬁ’éo‘&pgf‘? ure
101 5 i A0t hessglitdahinscepow Mg hdVHelanttah . ansk exstaiglal, phynbhigntive
connections nmay, thereafter,. be nmade. one_or nore enbodi nents of the
present i nvé’%%’gnmﬁgvge %%%Inledislé} iabgﬁgrﬁgifér?ﬁe‘feéless,lqnt Ofi I Beherwise
under st ood tehatst ivgr engsnaDdif iiall @A eBRYvRLi cBsl Hrigheutsdepagid ng from
the 10 spirit,.and SCQ\erof "Ié‘lt]]re i nvention, For exanple, the inventive
pil ot may b A5 #edifn 2 PRI DY E88SP POt Gt KBPWPEESL ¥ sti ng
engine. | n suefineaSRilyallDus RItAREMi i8S robpée tdidrok 8RBl SrPeremote
i nfl uen(igd bg/ the structure of the existi ni;

ugmentor situation, the principles may be applied to

non-remote augmentors and to augmentors wherein the burner is

located out of the centerbody (if any) and/or the supplemental

pilot fuel is introduced through the centerbody. Accordingly,

other embodiments are within the gscope of the following

20 ¢laims.



engine. Wiile illustrated with respect to an exenplary renote 15 augnentor
situation, the principles my be applied to non-renote augnentors and to
augnentors wherein the burner is |ocated out of the centerbody (if any)
and/ or the supplenental pilot fuel is introduced through the centerbody.
Accordingly, other enbodinents are with{natie scope of the follow ng 20
clainms. _j %"lhAg:l\/B V\hft, is.claimed is: 1. A turbine engine augnentor

conpri si ng: ga FIdWpE 5 a flanehol der positioned in the gas

fl owpat h; a1hur ngrchalimg eryiQid la@bmbak o8 Xe6h fmr@qrrbusti on products of
a first pilot fuel; and a pilot fuel conduit having an outlet positioned
to introduce a SuppPehEiiRAtYi | ot fuel to the expelled conbustion 10

productss 2. TheaatGaloradl gddllbhedneh il (s fd1RaPRL dor Ts a T st
(0] ue

of a plurality of flaneholders and the pi condurt’is a first of a
plurality pilot fubbtreendivisg eackutienl foneekpelilhingn casboct fvred one of

the plurali oﬁtxctyé‘f'?%%aﬂfs{tf'sptﬁ'og:ﬂg?fuggﬁcﬁu or of claiml wherein the

outl et of the burner out of "a plurality of burner outlets
20 circunferenti al bylar rbayed abouti tahaaing af dhdangoseridnedhes augnent or

of claim1 f.uyr onpr.isi a_.cent erbod ithin the fl owpat h,. the
bur ner posi t#%%gg{lsmgt%P%u?%g&e%ﬁﬁepﬁgag g‘ﬁ%ﬂtt}ﬁe t&i%r‘?é‘ﬁ%ﬁ@? PUEPHS o
out boar d0of preeu2bscent erbody. 5. The augnmentor of claim4 wherein: the
burner conprinco a houninU and a lintr within tho

2. The augmentor of claim 1 wherein the flame holder is a

first of a plurality of flameholders and the pilot fuel

conduit is a first of a plurality pilot fuel conduits, each

15 aligned with an associated one of the plurality of

flameholders.

3. The augmentor of claim 1 wherein the outlet of the burner
is a first outlet of a plurality of burner outlets

20 circumferentially arrayed about an axis of the engine.

4. The augmentor of claim 1 further comprising a centerbody
within the gas flowpath, the burner positioned within the

centerbody and the flameholder pogitioned ocutboard of the

25 centerbody.

5. The augmentor of claim 4 wherein:
the burner comprises a housing and a liner within the
housing; and
30 each of the plurality of burner outlets comprises a liner
outlet tube extending from the liner within a housing outlet

tube extending from the housing.

6. The augmentor of claim 5 wherein the pilot fuel conduit
35 is a first conduit of a plurality of pilot fuel conduits, each

8



housi ng; and 30 each of the plurality of burner outlets conprises a |iner
outlet tube extending fromthe [iner wiwthin a housing outlet tube
extending fromthe housing. 6. The augnentor of claim5 wherein the pilot
fuel conduit 35 is a first conduit of a plurality of pilot fuel conduits,
each 8 ext epdttagdingointe thendrineut bat léubeulef & ads sesbat ede@nendfor t he
bur ner outl%hs.bzrnggeogglger{fsntor of claim1 wherein the centerbody has a
5 tail cone and a recessed area upstream of the tailcone and wherein said
outlet of said burner is positioned within said recessed area. 8. The
augnentor of claim7 wherein the recessed area is a 10 non-annul ar

compartment /-9 THE AUYREHIYT Bt SLRAMmL 7¥0%%s 8t it heneeaterbpdpf hame pi | ot

fuel congui taliscprsi sh@nedrddddian sakd ﬁ?&%&&ﬂﬁr%ﬁe 3:10ondhe, pugnent or
of claim1l wherein the pilot fuel condui conprises a distal end portion

of a spray WAPTBiPReRdiArwhiah L gaidnburrencistnss inithethwifhametrlder .
11. The augpepLLeQfa£b@i M1 wherein said burner conprises: 20 a housing;
an upstreaminlet for receiving oxygen-containing gas; an igniter for
initiating conmbustion of said first pilot fuel with said

oxygen-cont @i ni n as, inate.liner, positioned within the housing to
25 direct sgi'd cgqurgu%??@?}l{%érgg}lf;t%%%é@vmgswﬁgra%né_‘ b1 ﬁFgFigfﬁgo?r?%rlasm%ate
outl et &édndmensaprtidadi pynErrtdeswst partially radially outward fromthe
liner to direct said conbustion products toward the gas flowpath; and a
plurality of cooling conduits, each Surrounding an 30 associ ated one of
the outl et @onduThe. augmentor of claim 7 wherein the outlet of the pilot

fuel conduit is positioned within said recessed area.

15 10. The augmentor of claim 1 wherein the pilot fuel conduit

comprises a distal end portion of a spray bar extending within

a vane assoclated with the flameholder.

11. The augmentor of claim 1 wherein said burner comprises:
20 a housing;
an upstream inlet for receiving oxygen-containing gas;
an igniter for initiating combustion of said first pilot
fuel with said oxygen-containing gas;
a foraminate liner positioned within the housing to
25 direct said combustion products downstream:;
a plurality of foraminate outlet conduits extending at
least partially radially outward from the liner to direct said
combugtion products toward the gas flowpath: and

a pluralicy of cooling conduitg, eagh surrsunding an
30 assoclated one of the outlet conduits.

12. The augmentor of claim 1 wherein:
a conduit receives bypass air;

the burner combusts a first portion of said bypass air

35 with said first pilot fuel;



12, The augnentor of claim1 wherein: a conduit receives bypass air; the
burner conbusts a first portion of said bypass air 35 with said first
pilot fuel; 9 an air conduit directs a second portion of said bypass air;
and said pilot fuel conduit is positioned relative to said air conduit

and sai d burner sa asrtoopeiit tdiheaitsf GoBesahd BoLOTRYE @aipr pPYsss to
ignite a mxture of said pilot fuel and said second portion of said

bypass air. *3/ R"fas turbine engi ne conprising: a conpressor conpressing

inlet air; 10 a ecarbuptobt! £&€l ddHIMGRMRECSS8de Pbried fx@i‘aftfi%cggpgﬁéor
and conbustln a mxture of said conpressed air and a fuel; a turbine

extracting ok SOPGRbr 8EA PRl dfbusaier seorBUE® i PREWE deidke frhm sahpr essor
and di schar gida@s@iidn BEQ&H@Eé tﬁ§ gusy; mﬁ?‘ﬂ?llil‘% cSE‘esf%g F‘EEQI‘ flgél CAI% m

1. 14. A nethod for operating the augnentor 0 alm

causi ng an &&igusecgad ppowién orfi mativr biypesengine to the 20 augnentor

al ong the gas fl owpath; causing conbustion of said first pilot fuel to
produce said conbustion products, a flow of said conbustion products

j 0i ni ng saidibxhausasgasrbinmvengmhdrﬁumpdmsﬁﬂg sai d suppl emental pil ot

fuel to said flow of sai d conbustlonﬁg;oducts 15. A turbine engine

augnent or conprlg’ﬁ&mpﬁeégﬂfe$?ﬂﬁﬁfﬁﬁﬁﬁ% € B4 F 1 owpath of the engi ne:
a flamehel der posi toobedtbn téeepare fdoappateansir I Rxtteadchgporagdsat | y

out board of th C%&&gggggya mixture of said compressed air and a fuel;
a turbine extracting work from products of said
combugting to drive the compressor and discharging said
products as exhaust; and

15 the augmentor of ¢laim 1.

14. A method for operating the augmentor of claim 1
comprising:

causing an exhaust gas flow from a turbine engine to the

20 augmentor along the gas flowpath;

causing combustion of said first pilot fuel to produce
said combustion products, a flow of said combustion products
joining said exhaust gas flow; and

introducing said gupplemental pilot fuel to gaid flow of

25 said combusticon products.

15. A turbine engine augmentor comprising:
2 contexhedy within a aeve flowpabth of the cnsine;
a flameholder positioned in the core flowpath and
30 extending radially outboard of the centerbody;
a burner within the centerbody and having:
a housing;

an upstream inlet for receiving oxygen-containing

gas;

10



a burner within the centerbody and having; a housing; an upstreaminl et
for receiving oxygen-containing gas; 10 an igniter for initiating
conmbustion of a first pilot fuel with said oxygen-containing gas; a
foram nate liner positioned within the housing to direct products of said

conbusti on downst r eampn5ignidar aldrt ¥ net i ke agi Aadiuutdrebrcandyi-ks
extending at |eas Eaéti I%y radially outward fromthe liner to direct
the products tow&rd“the"Tor 'i‘}lﬁﬁdﬁltﬁ YRt -a-pr e @ast cool i ng

condui ts, each surroufdi&gamihatasqcleat 8ds9PE00Ld thig AW ek ﬁeﬂgyhéséo and
10 a pilot fuel conduit having an outlet positioned to introduce

suppl enent al pi | BLTEGEI PYelidHes dpspiddcephbasippioymssagens. 16. The
augnent og of claim 15 k£ - h L. .S first
a\(’)\?ﬁuﬂﬁé}h%foifglrgpnlﬁgténﬁé%%%t :ya‘a{q%ltg et n‘cﬁ’:llb%t an

outlet of a plurality burner. outlets circu y arraye
axi s of the cent@tbdfgst IFarady madipheéyenygtwerd dimom shegliaegowpr essor

conpressi ng inl ety;3Lks tQr receiying conpressed air .fromthe
conpressor and o ugtgﬁaﬁggﬁlx %?gogfgéakﬁec%%%?es§@@a§gr ad a fuel: a
t urbi ne extracti ng woakpinom produc teodfi ngatdndeindustachg sherdthdend eh

conpressor and di rglng said r.oduc s_exhauyst; and 25 an augnentor
within a path ofaggggigkﬁgd?yaéﬁa%ﬁ' Pﬁbiegac%%ﬁ '%'lﬁggeiving bypass air;
a burneiOconbust iengidioti fe¢l posdudn dhvsagdahypasset aidsiwibhea byrner fuel

and di schar gin onbusti on rodugts .of said first portion of said bypass
and said %nﬁ%o%uce a suppl mentéi piqot uel to thé)expelled combustgg;

products.

16. The augmentor of claim 15 wherein the outlet of the
15 burner is a first outlet of a plurality of burner outlets

circumferentially arrayed about an axis of the centerbody.

17. A gas turbine engine comprising:

a compressor compressing inlet air;

20 a combustor receiving compressed air from the compressor
and combusting a mixture of said compressed air and a fuel;

a turbine extracting work from products of said
combusting to drive the compressor and discharging said
productg ag exhaust; and

25 an augmentor within a path of said exhaust and having:

a conduit receiving bypass air;

a burner combusting a first portion of said bypass
air with a bkurner fuel and discharging combustion
products of said first portion of said bypasg and said

30 burner fuel into said exhaust;

an air conduit directing a second portion of said
bypass air; and

a pilot fuel conduit directing a pilot fuel and
positioned relative to said air conduit and said burner

35 S0 ag to permit heat from said combustion products of

il



30 burner fuel into said exhaust; an air conduit directing a second
portion of said bypass air; and a pilot fuel conduit directing a pilot
fuel and positioned relative to said air conduit and said burner 35 so
as to permt heat from said conbustion products of 11 said first portion
of said bypass améisaifdrburpertfateloft @aidgbiybesa MK 4Nl Gurgdrdegel ofo
fuel and said second, portion of s idi(%)(;pass air 5 18, A nethod for
operating a turbi?f&RgPnBrAgrerftlortaidorlrsi fge! canitittg dapeerRdust gas
flow froma turbigReteag be &8i@bypidmntor; causing conbustion of a first
pilot fuel to produce 10 conbustion products, a flow of said conbustion
products joining said exhaust gas flow, and introducing a suppl enental
pilot fuel txy saixdfh@WiOkor Sehch-£OMRYS it QRLRHAIUE She 1R, Lpe method of
claim 18 wherein the fi rstOEi(Ig%t fuerHIyJi S corrbuste%ﬁ?en a aalé:rrent or
cent er body #HI"BAEIEAN the flow of the conmbustion products exits the
cent er body. 20. & hod i erein the syppl enental pilot 20
fuel is introduced Wi tﬁi n ag%lé%’he%srgarjlsgtf\#éwcgﬁ?gr ody: " and THE EoBu3?i on
occurs in aawmenteady extendi ng generally tore-to-aft within the exhaust
gas flow 12 causing combustion of a first pilot fuel to produce
10 combustion products, a flow of =gaid combustion products
joining said exhaust gas flow; and

introducing a supplemental pilot fuel to said flow of

said combustion products.

15 15. The method of claim 18 wherein the first pilot fuel is

combusted in an augmentor centerbody and wherein the flow of

the combustion products exits the centerbody.

20. The method of c¢laim 19 wherein the supplemental pilot
20 fuel is introduced within a recess in the centerbody; and
the combustion occurs in a centerbody extending generally

fore-to-aft within the exhaust gas flow.
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