1 Gas turbine engine incorporating a starter nounted on the gear box The
present invention relates to the field of 5 gas turbine engines and nore
particularly, turbojet engines. It nore particularly relates to the

| ubrication in an air starter nounted on the power transm ssion gear box.
A turbojet engine conprises a housing filxed 10 on the external casing and
wherein there are arranged pinions being nechanically connected with an
engi ne shaft to be driven thereby. They are, in turn, connected with
machi nes for auxiliary engi nes such as punps or electrical generators
suppl yi ng the engi t&s ﬂiﬂhinerﬁnqinnnkndqmpqmﬂﬂﬁmgrmnﬁﬁamﬁ@mpports t he
starter that, especially at the ground tarté exanpl e nechanically
drives the engine shaft, the™gHB® %? PRe® ﬁl g 5r§§§ure rotor in a

mul ti-body engine. The housrng is commonly referred to as AGB which is the
acronym for 20 the words "Auxiliary Gear Box". Lubricating rotary arts
inside the starter castigy @é@%@%ﬁlyHBQEG#QHbyelﬁﬁﬁﬁstéft@ﬁlfﬂ&%@n romthe

AGB housi ng. o £10-¢ o SENCMBLLEA VoLl URLER! % 3 Stard ory | UBLigaljigg mode

of the star? suc as I nplemented on sone 0] et ‘'engi nes. starter
1 is nount edemcgumele AGBLhousiage 2. phriisoess:Ipr mn’mj.atrﬁserfame 3 tihe
arranged betreen the, casing wall . 4 and the wall of the A housrn 2. The

starter shaf %r{%@Efﬁ%r:M}tﬁnltglﬁlﬁﬁﬁﬁﬁé§§eﬁﬁpﬁﬁgg' Slpp ‘?e@OWﬁ t he
starter casifgaRymisHeahi H8a6- LR, the

A turbojet engine comprises a housing fixed

10 on the external casing and wherein there are arranged
pinions being mechanically connected with an engine
shaft to be driven thereby. They are, in turn,
connected with machines for auxiliary engines such as
pumps or electrical generators supplying the engine.

15 More particularly, such a housing supports the starter
that, especially at the ground start, for example
mechanically drives the engine shaft, the one of the

high pressure rotor in a multi-body engine. The housing

is commonly referred to as AGB which is the acronym for

20 the words "Auxiliary Gear Box". Lubricating rotary
parts inside the starter casing generally occurs by
means of o0il taken from the AGB housing. Fig. 1
schematically illustrates a starter lubricating mode of

the starter, such as implemented on some turbojet

25 engines. A starter 1 is mounted on the AGB housing 2. A
recess—-forming interface 3 1s arranged between the
casing wall 4 and the wall of the AGB housing 2. The
starter shaft 5 together with its pinion assembly is
supported in the starter casing by a bearing 6. On the

30 left-hand side of Fig. 1 and not shown, the shaft 5 is

connected with the air turbine for its driving thereof



30 left-hand side of Fig. 1 and not shown, the shaft 5 is connected with
the air turbine for its driving thereof 2 at the engine start. A turbine
seal 5A provides for the tightness of the shaft 5 which crosses the casing
at this point. The lubricating oil of rotary parts of the 5 starter is
supplied fromthe housing 2 into a recéptacie 7 located in the interface 3
between the starter and the AGB housing and which is integral wwth the
starter. Such a receptacle 7 communi cates through an aperture 8, arranged
in the wall 4 of the starter 10 casing, with the enclosure of the latter.
The apertureti&hpreneetedsbyra. sbrarhbintopeplevdnpirayisgl Ifoxrf tagnent s

from being prohecled. i go hhe sharter racess. o Jhe ol lngol Leciged i the

| ower part o arter enclosure 1S cIrcu across e rotary
parts of thetHbs sta@atter through spargi ng, punping or any other neans, not

shown. There is no oil crr%ulatlon bet ween the enclosure of the starter
and that of the housi FRELCpEGEO | 1 HefitnetP By Un Pewesst | ®v Fheof the

receptagle 75t ofcdhe thegﬁﬁﬁifédFWE%@MretHé|a%8%§E&¥BQ? bot P20 4
encl osures, for the starter and for the AG, is provided by an aperture 8'

arranged|r1E¢ﬁ£@ﬁﬁﬁ&ep5rt10©¢teﬁeJwalthﬂ.Iﬂﬂ&n@ﬂt@uéhlaﬂmqﬂmmmuﬁﬂrr@
W th the mon Ubr T THCT BAF (1R f6RUHE 28 Grt HE o P GMFEAFEL Tdveby,
both the cl oggi ngtattthe <ty ter rapdpthelei sk tormgantasepathanueh the
engi ne by an aperture 8, arranged in the wall 4 of the starter
10 casing, with the enclosure of the latter. The aperture
is protected by a strainer for preventing small
fragments from being projected into the starter recess.
The o0il collected in the lower part of the starter oil
enclosure is circulated across the rotary parts of the
15 starter through sparging, pumping or any other means,
not shown. There 1is no o0il circulation between the
enclosure of the starter and that of the housing 2. The
level is defined by an overflow 7’ of the receptacle 7
of the interface 3. Pressure balance between both
20 enclosures, for the starter and for the AGB, is
provided by an aperture 8’ arranged in the upper part
of the wall 4. Through such a communicating vessel
principle, the monitoring of the starter oil level is
associated with the monitoring in real time of the
25 engine oil circuit. Thereby, both the clogging of the
starter and the risk for contamination of the engine by
the o0il from the starter are prevented.
The o0il contained in the starter enclosure
may inadvertently leak outwards for various reasons.
30 The seal b5a between the air turbine shaft and the

starter casing may have been damaged; for example, an



the oil fromthe starter are prevented. The oil contained in the starter
enclosure nmay inadvertently |eak outwards for various reasons. 30 The
seal 5a between the air turbine shaft and the starter casing may have been
damaged; for exanple, an 3 oil plug nag no | onger be tight or even, a
crack in the casing may have occurred. °Shoul d such an event occur, the

| eakage has no consequence on the starter lubrication through oil supply
fromthe AG housing 5 across the strainer. However, as the pressure being
present in the enclosures is higher than the atnospheric pressure, the air
| oaded with @il pdey maymot hendeB heusiahti srexpen ed owewdr ds. t8gch a

supply is t{‘&é"&%”ﬁéﬁi%%dv asofcélg%éges%uﬁﬁe SRYI N, | WLl gating 10 oi I
and is sent To th prfot. e Téakage nmay cause e ~engine |l ubricating oi
circuit to behgurgedkagrd hence, not hecengéfeesodl d dpe ctihe of fstiarthld ght
(IFSD). A solution disclosed in the U S. Patent 6,681,579 involves
checking t hel ¥P¥iePF1 o FEnmE t RéL 13UREY hddsithgtaRd A%R Soxsied

encl osuse. Aseabing R akerhsnARUNted, Of.1 he st apher ondde-si geofy the
interface- formng area between the starter and the housing so as "to nake

it possible presersul atie t hehst areeelesetosur € s whbaghhe prgssur e tiesi de t he
| atter drops.

A val ve, 20 renai ns opened.in.normal operation.s to ensure
t he pressur%t%%fé?%ﬁ%cSﬁﬁ%sap€3rvgggu?bﬁagpéggﬁywéggsg§l ?ﬁgglgﬁfﬂb
pressure drophe ARGRI AbQEihbi S sl RGN | Suttwa FBKE, SBYhaa supply is
then considered as a leakage of the engine lubricating
10 oil and is sent to the pilot. The leakage may cause the
engine lubricating oil circuit to be purged, and hence,
the engine could be cut-off in flight (IFSD).

A solution disclosed in the U.S. Patent
6,681,579 involves checking the fluid flow between the

15 AGB housing and the starter enclosure. A sealing plate
is mounted on the starter on the side of the interface-
forming area between the starter and the housing so as
to make it possible to insulate the starter enclosure
when the pressure inside the latter drops. A valve

20 remains opened in normal operation so as to ensure the
pressure balance. Such a valve automatically closes
should the pressure drop.

An aim of this invention is to make, by a
means different from the prior art solution, the

25 propelling assembly more tolerant to an oil leakage
through the starter.

According to this invention, the gas turbine
engine comprising a gear housing mechanically connected
with an engine shaft for driving auxiliary machines and

30 an air turbine starter mounted on the housing, the

starter and housing enclosures being in communication



means different fromthe prior art solution, the 25 propelling assenbly
nore tolerant to an oil | eakage through the starter. According to this

i nvention, the gas turbine engine conprising a gear housing nmechanically
connected wth an engine shaft for drixing auxi | iary machi nes and 30 an
air turbine starter nounted on the housing, the starter and housing

encl osures being in communication 4 such that the starter lubricating oil
be distributed fromthe AG housing, is characterized in that the starter
oil enclosure is essyr.i zed by a saurce of  air, being indepepdent from
Che AGB houdiifg, BNBy e RTERE. SOt GHE b9 1 R nErGRESRHCSE! | o

oi | mst |oaded, aihel eRkpIAls g, | avel cahrhbeerstant efni At ¢aepensated
by oil |oaded air fromthe gear housing. The risk of the engine

| ubri cating st@xtai t obéi repplegjede i st heneboweized0 Bur ehegibree  Phe

propel ling ass . 1S made re tplerant t n,_ojl .l eakage through the
starter by a%lof’g?gngglljfieln%%p?%a%% g“frmc%%u %?i %ﬁuﬁ%ﬁfthe AGB back to
room prgssure. Pressurdyatdadis hyr urh@i $etluaion basthbeiabiactbwe ah
creating a barrier against any oil 15 | eakage fromthe_starter enclosure.

Accor di ng t & 19F st enBodl meRedethel priessifid% att on @i +eYPbweTi A6 an
interface arga,,petween phhe c%tr&fetrfsratc@é'ﬁﬂeéﬁlﬂ the JQusiNg ppey, Thys, the

pressurization air creates a barrier to t alr likely 20 to circulate from
t he gear housdawy. Meufiargas Bueh misk of the engine lubricating

circuit being purged is then lower.

10 Furthermore, the propelling assembly is made
more tolerant to an o0il leakage through the starter by
forcing the o0il loaded air circulation from the AGB
back to room pressure. Pressurization by un-oiled air
has the objective of creating a barrier against any oil

15 leakage from the starter enclosure.

According to a first embodiment, the
pressurization air flows into an interface area between
the starter casing and the housing one. Thus, the
pressurization air creates a barrier to the air likely

20 to circulate from the gear housing. As far as such a
pressurization air is not itself loaded with an oil
mist, then the leakage will mainly consist in air, and
the 0il will not be driven with such a leakage air.

According to another embodiment, a shaft

25 double seal, with an internal seal and an external
seal, being arranged in the starter on the air turbine
side, the pressurization air flows between both seals.
According to this embodiment, the pressurization air
leaks on the internal seal side inside the starter

30 enclosure, which it sweeps before optionally flowing



pressurization air is not itself |loaded with an oil mst, then the | eakage
will mainly consist inair, and the oil will not be driven with such a

| eakage air. According to another enbodi nent, a shaft 25 double seal, with
an internal seal and an external seal, being arranged in the starter on
the air turbine side, the pressurizati6én air flows between both seals.
According to this enbodi nent, the pressurization air |eaks on the internal
seal side inside the starter 30 enclosure, which it sweeps before
optionally flowwng 5 into the interface area between the starter and the
housi ng casi iigto Preéfeer abt yr fane aiaraeet benwesnarttangedabebweesndt hdest art er
and the housjin ,,being at a lower pressure 5 than the pressurization air
suppl y press%?g§l%%c% ah*@rrangenent advant ageously provides for the

connexion with a de-op}efe WL, | $n991 POrEeyah! QW E%ah?%d gelheet on of
the oil formng the oil mst driven with the air flow I0 According to an

advant ageoustleerbotaneat, anbe ther donaiirgat iloniag rat sat akenrf pomsamrext er na
pressurgzati nclosure of one of the.turbojet engine bearings. In so far
as the %ear ik %‘ei PTOa et 2 Totar 44 & hseu%%%é’ n& FF&Htr,e'deé?ﬁ%éma&‘ this
woul d be theadbafigéemsénor ablh@nsecgenthsIypperéivngebediuingriod thankwike) et
engi ne shaft. In such a case, the air returnis preferably supplied to the
i nternal encfoStr ¢ ofdq el L& ur B8Heth enlgi ndBexr i g allow ™ for = the

collection of the o0il forming the o0il mist driven with
the air flow.

10 According to an advantageous embodiment, the
pressurization air is taken from an external
pressurization enclosure of one of the turbojet engine
bearings. In so far as the gear housing is located
towards the engine front, desirably this would be the

15 first or the second supporting bearing of the turbojet
engine shaft. In such a case, the air return is
preferably supplied to the internal enclosure of the
turbojet engine bearing.

Two non limitative embodiments of this

20 invention will now be described, referring to the
accompanying drawings, wherein:

Fig. 1 schematically shows the Jlubricating
mode for a turbojet engine air starter when being
mounted on the AGB housing of the latter,

25 Fig. 2 shows a pressurization circuit for the
oil enclosure of an air starter mounted on an AGB
housing according to the invention, and

Fig. 3 shows an alternative pressurization

embodiment.



Two non |imtative enbodi ments of this 20 invention will now be descri bed,
referring to the acconpanying drawi ngs, wherein: Fig. 1 schematically
shows the lubricating node for a turbojet engine air starter when being
mounted on the AGB housing of the latter, 25 Fig. 2 shows a pressurization
circuit for the oil enclosure of an ai® starter nounted on an AGB housing
according to the invention, and Fig. 3 shows an alternative pressurization
enbodinment. 6 Referring nowto Fig. 2, there is schematically shown an
exenpl ary arrangenent according to a first enbodi nent of the invention.
The starter 10 conpri Sesfearriene| osope fortm ng Figecaging ldhdor thes

| ubricating oil of rotar rts of the starter 10, being represented as a
rotary assertifFT T SHAFY 1808t SPabi G e T R LHETRASI AGCRIBY %a
bearing 16. dd4 shouwdsk hanpsgiaistiooss tHigé tevsHehoa. rotary assenbly there
are associ ated pinions, reducers, 10 fuses, and other parts form ng the
starter. As the inveftieorstddsehotl reppripeshanseartesuser Gertiagd it is

not useful t - r ai n i t her eqt. ry-assenbly
15 is S%nneé%gﬁgg%hgkegg%déhﬁft%Sgg%gégﬁﬂéuf%ﬁhe?%n5?§%ﬁ§%2?£€%% %grbine
drives the Iheassenbtyr 150at behegstrapresferitesl taw baj ebtengi reseAbliyur bi ne

seal 15a provides for sealin etween the .rotary assenbl 15 and the
casi ng 11? éﬁftﬁgaBFh rotatgbgy mounted 1in t:ey casing %J. by a

bearing 16. It should be understood that to such a
rotary assembly there are associated pinions, reducers,
10 fuses, and other parts forming the starter. As the
invention does not refer to the starter structure, it
is not useful to further detail an embodiment thereof.
Such a rotary assembly 15 is connected on one side with
an air turbine, not shown. The turbine drives the
15 assembly 15 at the start of the turbojet engine. A
turbine seal 15a provides for a sealing between the
rotary assembly 15 and the casing 11. On the other
side, the rotary assembly crossing the wall 14 of the
casing, with a sealing means 15b, is connected with a
20 pinion 121 being integral with the gears of the gear
box 12. As described hereinabove, the AGB gear box or
housing 12 1is mechanically connected by appropriate
transmission shafts with the engine shaft of the
turbojet engine. When the turbojet engine is a two or
25 three-shaft or body one, it 1is most often the high
pressure shaft of the engine. The housing is generally
mounted on the so-called intermediary casing of the
turbojet engine and the transmission shafts are radial
and cross the gas flows in one arm of the intermediary
30 casing. The AGB housing being, as such, well known, it

will not be further detailed.



side, the rotary assenbly crossing the wall 14 of the casing, with a

seal ing neans 15b, is connected with a 20 pinion 121 being integral with
the gears of the gear box 12. As described herei nabove, the AGB gear box
or housing 12 is mechanically connected by appropriate transm ssion
shafts with the engine shaft of the tu¥Vbojet engine. Wien the turbojet
engine is a two or 25 three-shaft or body one, it is nost often the high
pressure shaft of the engine. The housing is generally nounted on the
so-called internediary casing of the turbojet engine and the transm ssion
shafts are radi al anducrdsgemﬁecgasrét@ms i3 one armmayfgddebenweenmedi ary

30 casing AGB hous , as such 11 Kk not. be
further detaqV%dca§lnﬁnh?nP rf _$% BERT 1§&?§n§r3§ﬁbgﬁmﬁﬁ%ﬁ%eh2tﬁg casi ng
11 of the stwaid eradd. arghdhe hausiNg i ehud heeABBedSUBR theeeSS the t hus
defined between the wall 14 of the starter casing and the wall or insert 5

122 surroundidhll akd epd dthea hetprhedn ce3ingThr@ t8eatwalleagt éneerécess 123

arrangeq betpeensiieoiall 122 a0 2 paL b 120, ot hopr ossed by, Lhe rotary

menber Torne I Ni here are two seal's or neckings 2a and
12b bet ween ldwstpi ohenré2ésand 2Bha ralnged 22 arekrl 2dhe 10a A5 degceinbed
her ei nabove, the uﬁéic ti 0|I of the starter enclosure is supplied from

the encl osur® “oF %?ﬂ@sﬁg b%uEHeoFPtF§YCQFW§€FeéOFWth Y bottom
of the casi rlglé-lp{rﬁ%v\@?fie thelbs disttiButed:st BroughxpHERI Aga0Ln@NY Ot her

means in the enclosure,

12b between the pinion 121 and the walls 122 and 124.

10 As described hereinabove, the lubricating oil
of the starter enclosure is supplied from the enclosure
of the AGB housing 12. Such o0il is collected in the
bottom of the casing 11 from where it is distributed
through pumping or any other means in the enclosure,

15 and communicates with a receptacle 17 in the interface
area 13 through an opening 18 or any other means in the
wall 14. The o0il flows into the interface area 13
through an overflow 17’ from where it circulates
through the AGB housing. There is also another

20 passage 18’ between the starter enclosure and the
interface area 13.

The system of the invention applies the
pressures of a bearing 20 enclosure. In a turbojet
engine, shafts are supported in the stator structure by

25 bearings. Such bearings are lubricated and enclosed in
a double pressurized enclosure for orienting the oil
circulation towards an area where it 1s collected;
moreover, the oil loaded air is de-oiled appropriately.
Such means are known as such; the invention makes use

30 of them for pressurizing the starter enclosure as well

as for collecting the leakage oil.



15 and communi cates with a receptacle 17 in the interface area 13 through
an opening 18 or any other neans in the wall 14. The oil flows into the
interface area 13 through an overflow 17' fromwhere it circul ates

t hrough the AGB housing. There is al so another 20 passage 18 between the
starter enclosure and the interface ar®a 13. The system of the invention
applies the pressures of a bearing 20 enclosure. In a turbojet engine,
shafts are supported in the stator structure by 25 bearings. Such bearings
are lubricated and enclosed in a double pressurized enclosure for
orienting the oil cirGoul athen tbiguds, an EHrezee wherse | schemeolitedigd;

nor eover, the oil |oaded air is de-oiled Lat . h
nown a5 such St bfartt e 5ol SoTRF TRaRET 8P BF cEbtr PGSt e
starter encliosWg@sried byas behrealyl ecidtrgn tie hiepkadeeklived o®n the

figure, there is schematically illustrated an encl osure 20. The shaft 30 of

the engine tihyraligdporhednipyzd hedt i nghsy stherfitB2ami direr RRANERI oRFE t hrough
the nozgle %%cl@se $haft aa%l}%ee b@x‘%wgu%e%gr e@lgm%gt%gnéﬂxﬁnggg

encl osure 2 namely an intern enclosure nt "an ernapggnclosure
20ext. The ¢radketur?? pDihbe dmi eanalesetwdosur en22oksreaddsttght Thwi t h
respect to the shaft 30 by |abyrinth seals 22a and__22b on Q%th,sides of

t he bearinglﬁ?kﬁ%ezfaeﬁeﬂgfi 6Ft?6nﬁﬁeQB&%9§%ﬂee%%h&ﬁn%@ e%ﬂgéﬁcloses
the internaly;@npclasida 20 thanshd st absopi 9htyPynPRaBE0E bahykhath

22b on both sides of the bearing 32. The jacket 21 of

10 the external enclosure 20ext encloses the internal
enclosure 20int and is also tight by means of labyrinth
seals 2la and 21b, respectively.

For preventing the o©0il 1in the internal
enclosure 20int from leaking, the external enclosure

15 20ext is supplied with pressurization air at a pressure
Pl slightly higher than P2 of the internal enclosure
20int. Thereby, an air circulation is created from the
enclosure 20ext to the enclosure 20int through the
seals 22a and 22b. The 1lubricating oil 1is recovered

20 into an oil recovering area 22c. The oil loaded air of
the internal enclosure 20int is processed 1in a de-
oiler, not shown, before being ejected through the
shaft 30 by an aeration channel 31 to the back of the
engine.

25 The invention makes advantageously use of
such a source of air at the pressure Pl for
pressurizing the starter enclosure. In an exemplary
embodiment of Fig. 2, a conduct 40 connects the
external enclosure 20ext with the enclosure of the

30 starter 10; here, the conduct opens into the interface

recess. Because of the existing communications between



seal s 21a and 21b, respectively. For preventing the oil in the internal
encl osure 20int from |l eaking, the external enclosure 15 20ext is supplied
Wi th pressurization air at a pressure Pl slightly higher than P2 of the
internal enclosure 20int. Thereby, an air circulation is created fromthe
encl osure 20ext to the enclosure 20int 9hrough the seals 22a and 22b. The
| ubricating oil is recovered 20 into an oil recovering area 22c. The oi

| oaded air of the internal enclosure 20int is processed in a de- oiler,
not shown, before being ejected through the shaft 30 by an aeration
channel 31 ttthe¢ henbackaoé trheesengidnend5hkhestawent i enchakese, the
advantageou;t¥ use of such a sou ¢e of air at_the pressyse Pl for

h
pressuri zi ng- het st art ePUBRERBSaRELYI P Bn enBFSPY Fénbodt it 6PeFig. 2,

a conduct 40-c@aiectss t herneeXtardialy  nclposur g 20t Wiiiheldhepgnckgsur e of
the 30 starter 10; here, the conduct opens into the interface™ recess.

Because of t¢mrelidxiateheromnnithtporsidedweent9e chediatetPace recess 13

and thegstarter encl osyr the. latter.is substantially_at the pressure P
in the 5recess 13. Théﬂgggésur%FF’Ié?ét%%?g?€§%ed %? th%lrcalfﬁggfgd
openi ng 41 pawiwed 47 theacondubt 40t nBlerenhdisonord eppl @t edf aphai r
return conduct 43 towards the internal enclosure 20int of the double

encl osure 209N r BRGLASHES 2 (r ovGed O EY dal I1132BT8N10RE ACB Bousi ng

12, inside widim respest tRe AGB housing 12, inside with respect to
the interface 13 forming wall 122.

10 In incident-free operation, the starter
enclosure 10 1is pressurized by air from the external
enclosure 20ext independently from the enclosure of the
AGB  housing 12 which 1is itself supplied with
pressurization air as well. The pressurization

15 pressures could be equal. The pressure present in the
starter could also be higher than the pressure in the
housing 12.

The air circulates from the interface recess
between both walls 121 and 124, and then is guided

20 towards the internal enclosure 20int. Should a leakage
occurs in the starter enclosure, the pressure drops and
the air circulates from the interface recess 13 to the
starter enclosure. Such air is less loaded with oil
mist than the air from the AGB. The oil leakage is thus

25 lower than compared to the case where the
pressurization would occur through the enclosure of the
AGB 12. Such a solution also makes it possible to
recover the oil being driven by the conduct 43 making
use of the de-oiler, the lubricating system of the

30 shaft bearings of which is provided for.



the interface 13 formng wall 122. 10 In incident-free operation, the
starter enclosure 10 is pressurized by air fromthe external enclosure
20ext independently fromthe enclosure of the AGB housing 12 which is
itself supplied with pressurization air as well. The pressurization 15
pressures could be equal. The pressurelfresent in the starter could al so
be hi gher than the pressure in the housing 12. The air circulates fromthe
interface recess between both walls 121 and 124, and then is guided 20
towards the internal enclosure 20int. Should a | eakage occurs in the
starter enclosure, th&hpressuree driogsreswiridet sdn ir cadbat@sbéronet he

interface recess 13 tqfthe starter enclosure. Such air iﬁ Iesshlggged Wi th
oi | mist tREFEHE AT I FomENe AREEE THE Doi PWeakiGe PE t HIS 28" fbkher than

conpared toHe iGREE WISFE YheerRnassurigat FQeswwi@a;@%w dduugpet he
encl osure of the AGB 12. Such a solution also nakes it possible to

recover the PAVissichdpransers Byr ¢heo & ontiicer 48Vemkp hgdadselnf SPhéade- oi | er,

the | u%ri Cataian Syisst earBl(%af .é&%ro@ié@a‘gﬁe bc%@%i?&?ﬁfl‘e%f@ ié &l S)Vi ded for.
10 The source of pressurization air coul e pressurlzé¥|on encl osure
for any one of the shait beiagings. Mhergeneria | y,ithestr®issdiri zahi on

could be praqvided by any source of air or even of gas, jn so far, 5 as it

is able to FridFdEHE R H PR BssUPETPePeltRCOPEF S UBL 23 hErR R&T

illustrated 8s not flow into the interface forming recess between
the starter and the gear housing, but instead, into a
10 pressurization enclosure at the opposite terminal of

the rotary assembly.

Reference annotations showing the same parts
of the starter have identical primed numerals. The
starter 10’ comprises a sealing double enclosure 15a’

15 between two seals 15al and 15a2. Both seals are
arranged such that the pressurized air from the
enclosure 15a’ leaks towards the starter enclosure 10’.
The seals are preferably a carbon seal for the external
seal 15al and a labyrinth seal for the internal seal

20 15a2. Such an enclosure 15a’ is in communication with
the external enclosure 21 of the pressurization double
enclosure of the bearing through a conduct 41’. The air
return towards the internal enclosure 22 is provided by
a conduct 43’ being connected with the interface recess

25 13.



alternative enbodi nent, wherein the pressurization air does not flowinto
the interface formng recess between the starter and the gear housing, but
instead, into a 10 pressurization enclosure at the opposite term nal of

the rotary assenbly. Reference annotations showi ng the sane parts of the
starter have identical prined nunerals.llThe starter 10' conprises a
seal i ng doubl e encl osure 15a' 15 between two seals 15al and 15a2. Both
seals are arranged such that the pressurized air fromthe enclosure 15a

| eaks towards the starter enclosure 10'. The seals are preferably a carbon
seal for the external seal 15al Badeat| @bgimath seal for the internal sea
20 15a2. Such an enclosure 15a'" is in comunication wwth the external

encl osure 21 of the pressurization double enclosure of the bearing through
a conduct 41'. The airl,reuyr@agogagggngh%ﬂgqh@gnakxgﬁgi@ﬁ@@e32%egg

provi ded by a conduct 43' being connected with the interface recess 25
13. 11 Pat dmuding ndCB. (AZyadechepilsa ldngi qrnedist i 1 By angeaginkousi ng
AGB (123 mec ! e i N 5 a VAl
i 11 a0y ot oo nd PSR Syl Lo B0 BROhTRe= R Eh B35 RE=ESEE ng, the
starter and (housiiy )enaloasitkes bei nghén lcomaimd cattiton sucrtdrat ahbe

| ubricating oil of the starter be distributed fromthe AGB gousin

char act eri zePF PR R EHES OF ¢S iRt BSutB 6P™BNERBTLPEr BBFR(E2T160F i s

pressurized Dy i SO EE 811 of the starter be distributed from the

AGB housing, characterized in that the o0il enclosure of

10 the starter (10, 10’) 1is pressurized by a source of
air, being independent from the AGB housing.

2. An engine according to the previous
claim, wherein the pressurization air flows into an
interface area (13, 13’) between the casing (11, 11’)

15 of the starter (10, 10’) and that of the housing (12).

3. An engine according to claim 1, wherein,
with a double seal (15a’) of the rotary assembly (15')
of the starter (10’) being arranged on the side of the
air turbine, the pressurization air flows between both

20 seals (15al, 15a2) forming the double seal (15a’).

4. An engine according to claim 2 or 3,
wherein an air return (43, 43’) is arranged between the
starter and the housing at a lower pressure than the
pressurization air supply pressure.

25 5. An engine according to the previous
claim, wherein the air return is fed towards a de-
oiler.

6. An engine according to any of previous
claims, wherein the pressurization air is taken from an

30 external pressurization enclosure (20ext) of one of the

turbojet engine bearings.



air, being independent fromthe AG housing. 2. An engine according to the
previous claim wherein the pressurization air flows into an interface
area (13, 13') between the casing (11, 11') 15 of the starter (10, 10') and
that of the housing (12). 3. An engine according to claim1l1, wherein,

with a double seal (15a') of the rotary2assenbly (15') of the starter
(10'") being arranged on the side of the air turbine, the pressurization
air flows between both 20 seals (15al, 15a2) form ng the double seal
(15a'). 4. An engine according to claim2 or 3, wherein an air return (43,
43') is arranged betwden the stagtiee andcrhedhodsi n§oat alhéWer pressure
than the pressur.i zatiaon ai.,_ supply pressure. 25 S n gLn ding to
t he previougoqﬂﬁﬁﬁﬁon%ﬁ%ﬁ%¥tﬁé?ﬁga %%ﬁ%ﬁ?ﬁi%h$eﬁn¥€§%$gsé%85§gggéler. 6.
An engi ne acqeari@itng 4o @Ry of W otso) €l admpinaviesei tngdhe pressuri zati on
air is taken froman 30 external pressurization enclosure (20ext) of one
of the turbojet engine bearings. 12 7. An engine according to claimb5,
conprising an air return towards the internal enclosure (20int) of one of
t he turbojet engi ne bearings.



