1 AERCENG NE WASHI NG SYSTEM AND METHOD The present invention
relates to a systemand a nmethod for washing an aeroengi ne and
particularly, but not 5 exclusively, a bi |l e washi ng system

During the service life of a gas turbine engine and particularly

aer oengi nes, engi ne denpreENCINMEAMARANNG RYETEMIGND METefomi r bor ne
particles lead to a buiTd up of mattér on aerodynam Cc surfaces such

as fan bl ades, blades 10 and vanes of conpressors and turbines and

ai rflow duct walihe phisedtndasidablsh bl deap of gatietefadfgSaamkensd
of efficiency of the engine |eading to reduced thrust and/or

i ncreased figd BATIESUl 8N ngakAOEREABEs et éhyi FOHMEFH AT bl | UPPBn not

conpar eds t%x%l@s%%l%ﬂgialn%oﬂ:ﬂre %dﬁlﬁl%gewﬁ%‘ﬁ operator this |oss of

efficiency increases fuel costs and results in shorter intervals
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into the 20 engine's i'ntake or~directly i nto core turbonachinery o
t he engi neinglsisltd anheoéngd hebbsngeivar tralked logst . tA sai tlablled wagt eof

washi ng |iqui ol | ect] pce i rib i n_detaj |
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cleans the f bl ades. and _enters. the core of the engine w?er it
washes t he “EaNS commpLes T S-S1d PRI eSS R Yas NP A o fIems 2 loss
beconmes comtfamedidtiedehayanoéxtene amdfinderiefaating hecef kledentdmushrbet

tured and treated prior to it being di d of .or 30 .re-used.
Washi g ef AGAAE | S BFSERGFGea JFaLt P BHYI nd byl ard corgoteased

exhaust s arthviisotaphiezad byl ldei waskiongalredui th cal | @cdaronedevnee  For
described in PCT/ GB2007/002927. Washi.ng liquid is o0 .di schar ged
bt oughtr 41 nOPELATnSt RS thterdide bPOPhehachi ¢ IEiTouhiEnG5eS

the engine fard apdyyleingngeseles! Lactshrtigrayite ProMd destwden engine
nacelle 2 conmonly conprises two Cshaped ducts that are hinged from
the top of %KEP8Hdne or pylon and are |atched together on the

undersi de of th@aghginge. adrsdn@idgi Re Vaghidige | Enbasebariy founthddal s
washi ng liquid seeps through the nacelle , L
well known and usually comprises spraying a liquid into the
20 engine’s intake or directly into core turbomachinery of the
engine, while the engine is being cranked over. A suitable
waste washing liquid collection device is described in
detail in PCT/GB2007/002927. A suitable pressurised and
mobile washing rig is available from A.T. Jupiter
25 {(Liverpool) Ltd. The washing liquid cleans the fan blades
and enters the core of the engine where it washes the core
compressors and turbines. The washing effluent becomes
contaminated to an extent and’ therefore the effluent must
be captured and treated priocr to it being disposed of or
30 re-used.

Washing effluent is discharged via the engine’s bypass
and core exhausts and is captured by the washing liquid
collection device described in PCT/GB2007/002927. Washing
liquid is also discharged through drain holes in the

35 underside of the nacelle surrounding the engine and an

under—-engine collecticon tray is provided. The nacelle



5 where the C-shaped ducts neet and also fromthe nacelle's inlet.
During engi ne washing and afterwards while the engi ne has stopped
rotating and is draining, the washing fluid runs forwards and out of
t he engi ne core and egresses the inlet and through the nacelle. This

washi ng fl W@y vl i o0 am pat ed sanderedwidies ad esté ORinged £rfm
further problemis accomodating various sizes of gas turbine engines

and al so tHadifqrereht thespRpbRs 6F thd engintesarahizhckad (aggther on

substanti aldpe %ﬂ&@fsf&&”&@' faeathqtigeal ”‘ffﬁﬁg}”e&f&r?é‘ewééﬁ%&f Rt has
havi ng inboard and outboard 15 engi'nes on each W ng.

it is an objeset BHPunte thedsenwd shiventliian ido @@@Mdéhécom@huwge nacelle
col I ection e”ﬂ}?@dcafﬁgaaﬁld cf?}fc %ﬂ ngnhhe %Stﬁqqrﬁ h@ﬁe' ﬁacelle s

capabl e of l'ectin shi ng I Ssul ng ron1 e eng
during and 1a1rhe¢r 20 stashmfmg ermmm@@hmg nangt mft@rwd@nglmde the

sizes and Bl ghts end i.%. GMRACL epUoh LA L5, SLouediRGST LD 10y ng

easy transpo accordante wth a
pr esent |nﬁémh@omumaxﬂdﬂﬂanﬁsfandcmmﬁe@flu@emasglng tbuedandsegngs26s

froma gas urbl e urln d/ or af er a hi n eration

the col I ecth QDFIS E%ngc?ggnnéfgy and a nl%g le$e%§8%d may
connect ed a@ @ohmesnnamédnadduraqﬁﬂﬁyg|dmiuedm¢dﬂuj|s characteri sed
inthat at its ?ﬁcgnd end |séﬁﬁépected to an inlet of the engine £
t hereby the 30 CERPT e G 1EB 1 28t £ SRR tﬂﬁﬁ dVRESAPRg Y ©
any one or ghet hurd rienleatgiatgb beldvalde @W@I@Efferent posietahbkyort hee
collection tra conprls s adriptra Altergi yye t he_col |l ection

tray conpric§€s QA" e Fﬁe of ef BBMyaLEAEALTt

inlet colleet @rl@ﬁaeﬁtdsOf opMabdky sQfr et fHaQitlng 3inboard &hefetabbyrd
the inlet collector conprises extendable means capabl e of extending
the inlEt E8PLEESoPhEAR e ¥'¥We col lection tray and in front of the

inlet to accomagate rdirkf aerents eagi BBjLYReSF YHELSordasit | oRSeahdoh heo
position provide a washing collection system and a method of
operating the system that 1is capable of collecting all
washing fluid issuing from the engine during and after
20 washing, accommodating many different engine sizes and
heights and is compact enough in its stowed position for

easy transportation.

In accordance with a first aspect of the present
invention a collector for collecting washing fluid issuing

25 from a gas turbine engine during and/or after a washing
operation, the collector comprises, a collection tray and
an 1inlet collector connected at a first end to the
collection tray and is characterised in that at its second
end 1is connected to an inlet of the engine, thereby the

30 inlet collector collects washing fluid issuing from any one
or both the inlet and below the engine.

Preferably, the collection tray comprises a drip tray.
Alternatively, the collection tray comprises a floor of an
engine washing cart.

35 Preferably, the inlet collector extends forwardly of
the inlet.



5 of the collection tray. Preferably, the inlet collector
conprises a flexible sheet material . Preferably, the inlet
col l ector conprises a storage roller for storing and depl oying the
flexible sheet Mmaterial. Alternatively,the inlet collector

conpri ses a noveahl® hali ouphed {0 ddheceohkeebi-on-dmay: £L&f eralianie
t he sheet is anchored at “its first end to the collection tray and

ext ends ar G Y heApRivERbPE BALendPPefidcabli et heo hbvebdf ebbareps the
mount ed to the L9l Kot tPQ%]E ra?lﬁeviclgl ?r%h‘tdac?é e ALT angerEnist Q%EOWOdate

ext ends between t he ends‘ ection tray. Pr ef er ab o
t he ext endablfeansais eoapne séyrasl ocki zgs nepnsisadner aad eblsé opiosgtion

nmeans. %pPQﬁ;q&%pgblféy%ﬂgHegrégyIector conprises a guide to ensure

the sheet remmins 1h a concave ape with respect to its upper

surface. Preferdhigfendid wui deedefnilmes aollshaped comp-isieaperl flexible
aperture t@ﬁﬁ&gg]ﬁg¥é¥léhhe sheet passes. Alternatively, the inlet

coll ector conprises arigid 25 panel. The rigid panel is nounted to
the col |l ection tBrafeur=gfler,abkiieviimbetsl icddhileetanr angepensethat storage

exiends, betygen | o 1o Pl e SObLECUSNAIN  p o AOLLLITA Lkece
30Pr ef er;abmgt i@ lext endabl e means is | ocated on the
Alternatively, the inlet collector comprises a
moveable bar mounted to the collection tray. Preferably,
the sheet is anchored at its first end to the collection
tray and extends around the moveable bkar.

15 Preferably, the moveable bar 1is mounted to the
collection tray via a slidable arrangement that extends
between the ends of the collection tray.

Preferakly, the extendable means comprises a locking
means and/or a tensioning means.

20 Preferably, the inlet collector comprises a guide to
ensure the sheet remains in a concave shape with respect to
its upper surface. Preferably, the guide defines a U-
shaped or V-shaped aperture through which the sheet passes.

Alternatively, the inlet collector comprises a rigid

25 panel. The rigid panel is mounted to the collection tray
preferably via a slidable arrangement that extends between
the ends ¢f the collection tray.

Additionally, the rigid panel may be held in place by
a further support means.
30 Preferakly, the extendable means is located on the
drip tray or floor / rear part of an engine washing cart.
Preferably, the inlet collector comprises a hook at
its second end to connect to the inlet.
Preferably, the hcok is configured so that the sheet

35 or rigid panel forms a concave or dished upper surface.



drip tray or floor / rear part of an engi ne washing cart. Preferably,
the inlet collector conprises a hook at its second end to connect to
the inlet. Preferably, the hogk is configured so that the
sheet 35 or rigid panel forns a concave or dished upper surface. 4
Preferably, the thodlecanipy, sese ehdslaneomayi sgs ah Feast hwoigenerallepst

C- shaped nmbers. ternatjvel t he hook conprises a frane

havi ng thpggog%%ﬁvycﬂ_ﬁgﬁﬁ%é%‘ﬁq‘?st he central C shaped nmenber

5 subtends a grediteirradicidian titee oubek tumpresbers andmeans®@inghehree
sheet to forma ncave or di shed ggger surface. Pr ef er abl

the hook c&HT Yor pshepsrs TEVBRRERCeT PP CTTHH M t If THERSH efiember

Preferab y,sddierpok acogpehses aabt asathrl Amehi 6hcd@ cond aGisndd®  and
inlet and is capabl e of accommbdating a wi de range of inlet sizes.
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In anot her aspegtyafedda or eseat hBB}ée'&B&n@'}’is_@:sﬁ?ﬂ% Ipe S s WBSieh@ adice
gas turbine engine with a collector as descri bed above conprising the

step of coAfd@bilsg tHel ihet iedigtector to the inlet. In yet

anot her aspect @l dfi§ 185Nt HeNVABLKON- oA EPELECTOT Y0 £l I6GE T QB ch
washing fluid issuing froma gas 20 turbine engine during and/or

af ter albhasifinig Ferdte ohnlehe el | et orPebApr PfesicopreBlIdadcinidnat Magle

and an inl%&uﬁéﬁl&?“fﬁlé%o@ﬂ%%&ﬁd at a first end to the collection
tray and is characterised in that its second end is extendable and in

oper ati on ext endssimlflnont aof washimy etcaoft t hemRBiengionea tdwerlentdtheas
inlet collegtor¢Qld egfsvashing fluid issuing froman inlet of the
engi ne. '

In ancther aspect o©f the present invention, a method

15 of washing a gas turbine engine with a collector as
described above comprising the step of connecting the inlet
collector to the inlet.

In yet another aspect of the present invention, a
collector for collecting washing fluid issuing from a gas

20 turbine engine during and/or after a washing operation, the
collector comprises, a collection tray and an inlet
collector connected at a first end to the collection tray
and is characterised in that its second end is extendable
and in operation extends in front of an inlet o©f the

25 engine, thereby the inlet collector collects washing fluid
issuing from an inlet of the engine.

The present invention will be more fully described by
way of example with reference to the accompanying drawings
in which:

30 Figure 1 is a schematic section of a ducted fan gas
turbine engine and a mobile engine washing cart comprising
a washing liquid collection device in accordance of the
present invention;

Figures 2-7B show various views of a first embodiment

35 of the washing liquid collection device in accordance of

the present invention;



The present invention will be nore fully described by way of exanple
with reference to the acconpanying drawings in which: 30Figure 1 is a
schematic section of a ducted fan gas tygrbine engine and a nobile
engi ne washing cart conprising a washing liquid collection device in
accordance of thelgresent8ihvehbiwonplan and Eigw esi2wéB sfowa second

various vie of. a first.enbodi nent. 35 of. .the washi l.i.qui d . .
col | ection ¢ evcf%:le&f%t actor dn%’rl%e SRS prle]s%%a,\?rﬁpeﬂ%cotﬁ‘%n pdevice in
Fi gures 8- asdmwigi@n ahdtlst deradews niventsesond enbodi ment of the

washing liquid collection.device in accordance of .t he present .
"nvention. | Flodes, 04 1IheowiAmn a8 SHde WSS oPTa 7 hithdTd
5 enbodi srerdmiofd ineentwasdii NgHd quiabiciald edtiii deidda ddt iagCordéanee: ofin
the present invention. Referring to Figure 1, a ducted fan gas
t ur bi ne engqcr%oﬁgarfé?ealq‘% PR Gt ME st Stspended via a pyl on 6

froma wing 7 ofreediingf afd . ri\erengj ng dQcE8APELBETasi Ruadkide Higine

flow series, an air intake 12, a propulsive fan 13, a core_engine
conpri si ng NG et e b altur &0 (19) sesnrpresdorizgaapylon 6 from a

hi gh- pr essuyie{d1P) CERPLSS I r b FICONDYBET QA QY PIPNtorkSri S &P tHr RiNg)
17, and | P turbine 18, a | ow pressure élLP) turbine 19 and a core
exhaust 105 Hepz| ¥pPes A dacalFeintagendral 13 BIARGLUMHL t Fel ehdi ng@ TOre

and definesddigd ntake 12.,,3;BYRASS lQHCt e SOk @b X hayste 10zzl e 33,

The nacelle 21 conprises two genérally C-shaped ducts 24 that are
hi nged frofARE eGP0l e emyi ndibh-Brasseinsy| onllB) andcemrresaehed 15,

together atcdnfis HNQGT SLQ8:i BhetP URE €00LRe tyrbine 17, and IP turbine

18, a low-pressure (LP) turbine 19 and a core exhaust
15 nozzle 20. A nacelle 21 generally surrounds the engine 10

and defines the intake 12, a bypass duct 22 and an exhaust

nozzle 23. The nacelle 21 comprises two generally C-shaped

ducts 24 that are hinged from the top of the engine 10 or

the pylon 6 and are latched together at the underside of
20 the engine.

The gas turbine engine 10 works in the conventional
manner so that air entering the intake 12 is accelerated by
the fan 13 to produce two air flows: a first airflow A into
the IP compressor 14 and a second alrflow B which passes

25 through a bypass duct 22 to provide propulsive thrust. The
IP compressor 14 compresses the airflow A directed into it
before delivering that air to the HP compressor 15 where
further compression takes place.

The compressed air exhausted from the HP compressor 15

30 is directed into the combustion equipment 16 where it is
mixed with fuel and the mixture combusted. The resultant
hot combustion products then expand through, and thereby
drive the HP, IP and LP turbines 17, 18, 19, via suitable
interconnecting shafts, before being exhausted through the

35 nozzle 20 to provide additional propulsive thrust. The HP,
IP and LP turbines 17, 18, 19 respectively drive the HP and



The gas turbine engine 10 works in the conventional nmanner so that

air entering the intake 12 is accelerated by the fan 13 to produce

two air flows: a first airflow Ainto the |F conpressor 14 and a
second airflow B which passes 25 through a bypass duct 22 to provide
propul si ve ThrustmpThesdPscoipressior ldAndonphessesart heldi rbowsAitable

directed inta i fore delivering that air to the HP conpressor 15
wher e furthlen%%%crggﬁjees%tilonngetsakkaef;tsp‘l ace. The conpressed air exhausted

fromthe HP conpitessothi5 2@gisnedi Y@cted vadhed het carlputdid oaither non-
equi pnment 16 ere it is mxed with fuel and the m xture conbusted.,

The resul t ot ComBaerrEA pFbtiuct s SERERCExpHReE t PG, GRd 2t idle
thereby gdristeddie iHR. | Bearid bBwkubibpnes 17radBind9, tivé a &bl €0 is
i nterconnecting shafts, before being exhausted t hrough the 35 nozﬁzeldel_jS

20 to provitfE 45nal Pt G eMeR ushe FRES HBIFPeandiEpWas
turbines 1%hel&ldéhineppeniively doryedt beRr&lgRNEhebehBigaenmer 389" Fows:
15, 14 and the fan 13 by suitable interconnecting shafts. When
this engi ne€adPiadsm Y3neRylhetBft REFPRBASPEE af Ay FUEPARRED LA SR Y
gear box (nelishyvpinidgidle 5 speed i.e. self powering. Cranking
the engine 10 is particularly beneficial when the core engine 9 is
washed #5 the clBHHINY FRGIAS sWREhéed tHrdtgh fheldngiseOdmfyranbwsg)

8}‘ eglnﬁﬁgs A MARRS hALdde (BORPIERRANS ANduhdEbLings Urerely Rhdenge 21
as streams or droplets 40, b} the engine’s inlet as streams
or droplets 41, c) the nozzles 20, 23 shown by streams or
droplets 42 and d} the nozzles 20, 23 as droplets 43

15 carried in the efflux particularly when the engine is being
cranked over or is at idle. As the effluent may contain
contaminants that might be harmful to the environment this
waste fluid is required to be collected and treated. For
this purpose a mobile waste fluid collection cart 50 is

20 provided generally in accordance with the cart as disclosed
in Internaticnal patent application PCT/GB2007/002927 to
the present applicant, and which the teachings of are
incorporated herein.

Furthermore, during engine washing it has been found

25 that washing liquid also seeps through the nacelle 21 where
the C-shaped ducts 24 meet and also from the nacelle’s
inlet 12. During an engine washing operation and
afterwards while the engine has stopped rotating and is
draining, the washing fluid runs forward and out of the

30 engine core {arrow 41) and can egress the inlet 12 and
passes through the nacelle as streams or droplets 40. This
washing £fluid may be contaminated by core engine
contaminates and/or contaminates present on in the bypass
duct 22 and therefore requires collection.

35 The <cart 50 also comprises a washing system 68

comprising a f£luid reservoir, a storage tank, a power



During engi ne washing waste fluids enmerge froma) drai nage hol es (not
shown) in underside of the nacelle 21 as streans or droplets 40, b)
the engine's inlet as streans or dropleys 41, c) the nozzles 20, 23
shown by streans or droplets 42 and d) the nozzles 20, 23 as droplets
43 15 carricgsﬁiémattdie, ekf Im(ltplaattiazml delvy ceheamd he elmega'atl'Enc_i;s /bejerg wash
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coIIection art_50 js Vi enerally i n_accardance th the
cart as di st os%%z%% ﬁ?e 2? g %%t%ﬂ?paﬁﬁlﬁﬁﬁy%#%élon he cart 50
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been Tound BB S pn e hen trddie At sed5s hifge e ors niaPpEteg 2t
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12. During an engi ne washing operation and afterwards while t

engi ne has '& opped"r &0&t i FRIRERFICYr &f ni Ay, e ﬁé§ﬁﬂﬁ§%l%ﬁd }%nslg

forward andiQudved, ther3QcaRgi dggLoee Garrow Alirapdptan R0ressdt beean
inlet 12 and passes through the nacelle as streanms or droplets 40
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and/ or contafm DA% est PLESENhONE 1 d helmée%_% dulo 22nanddlerehgrge 9.
requires collection. 35The cart 50 al so conprises a washing system 68

conpri si ng T&e | Gi”ldilrdesépﬁél r3da etmpabecs ark, wPowehich gepavandentady
filtration devjce Jgeéatwgt 8L Y@RSh: s dg 999@96%59!;:&9& B® the

nozzl e 32. The heatlng ] et wash systeminclu a punp
pressur|S|ﬁ@ﬂwaﬁmQﬂyﬁlLﬁhﬁthp$®e3ﬁohiie932n8¢xtadtﬁeerUdéYielong the

provi degl O%Y?%%égv.‘}“%r%“ﬁ%er ansfels+ W%E)t flui-d fromthe sunp 66 to

the filtrati ce or the storage tan shing fluid is directed
at the fan bl addhel3ncintl¢ swaher Sicked ¢mtbetheomorerendiheld somilar

cl ean the or . angd_t

sone englnggﬁP%%?E p?%%é%é%?g tgnh:%gf@ﬁéz Eé@ﬁ%?éfaﬁhﬁ aéeémfé%and

t heref ore aheiegied hose Bk ney pbauﬁedmt52|hpeehgmaﬂuamﬁfdmmdend 50F a
directly 'QE% e cQre ‘Sﬂ%”ﬁﬁ The ?%g?ﬂggf%f4 Conpé%%ﬁ%P%r quuld

whi ch conveni'en |y secures ose
fairingoof cdid ecdoer &tgi NeChd hea dtoseg 341 dpei digcohsected Bermamﬁkyses an
ass .duct, fromthe haus% nozzlg %. The gn
1 t o and a

vasta i 1ui AT SREON GHE SOTL St Faf LPart Rt Hedd)d KRRF T 1o
PCT/ GB2007/s@@@92d6 and E@wmmcﬁﬁﬁamm$eeieﬂ amsspsesenpl atrfvrmaih, the
\?\g\sllflpggaltl %ﬁjl(r}%%tto%ndS Fa SCt)OV(\gOn raitsteasChnentlr?fe%ndcéle eg\tl%rdl %Oa that
extends from a first end 72 that is connected to the drip
25 tray 58 and a second end 74 that is connected to the inlet
12 of the engine 10.

Alternatively, the under-engine drip tray 58 may be
omitted and so the collector 56 comprises only the inlet
collector 70 that now extends from its first end 72 that is

30 connected to the rear of the cart 50R / floor 53. The
second end 74 remains connected to the inlet 12 of the
engine 10.

Figures 2-7 show a first embodiment of the inlet

collector 70 1in more detail. The inlet collector 70
35 extends from the drip tray 58 (or the rear of the cart 50R

or floor 53) and is connected to the inlet 12 of the engine



20 col l ector 56. The washing liquid collector 56 conprises an
under-engine drip tray 58, a floor 53 of the cart 50 and a sunp 66.

I n accordance with the present inventiopg, the collector 56 al so
conprises an inlet collector 70 that extends froma first end 72 that
is connecteld t prtilver dbop 2hitirmy B&dandrafseebhd efiwk 74 t hamei safter a
connected to the inlet 12 of t engi ne .10. Al terpatively, the
under - engi ne rjinpg t r%@c%%' may E‘geom%tr{hee& an%ojs]oe(f%%rco?ﬁecﬁ?fnp%%ses a
conpri ses aidsyiltient nl etpenheasior siBethde RoM exterdse f 7TOM i Thef ifrsine

end 72 that.js, 30, connected, to.the rear of the cart 50R / f]| oor 53.
The second 7eéndl%4h?%[grﬁ nEHEBnEQ&te&q o % HePTint Bie A of F‘Hethﬁgisﬁépfo."f

Fi gures 2- ishoinbefi 18t agabodi neft cohthbe wWAkat R |acticg 030 NoMre
detail. The inlet %Qolle tor, 70 35 extends fromthe drip tray 58 (or
the rear off¥ chft S5IRSrIRYIICHR)® afRefs dEnricttEERRIET ha PR gL the

12 of the ejgideitd s18eprdOrotfsidlr idyy end mrehRr abgy tfortRet iifBet’ s
after a washing cycle. The inlet collector 70 conprises a resilient,
i nper meabl & € 7%° ahigra FRERE 78, aTHED rk@eve®l i BhaodreéatsGchuLRace

it is conplig@entiaf YsHdt Nes shapg1 06w SwbhB81H§! 8t gd2dard S oliNot@Nb@Chne
with the surface 30 of the inlet 12. The inperneable sheet 76 is

wr apped!fr ¢IHE & FEDEEYS 1 siteddr ut side of the frane 78 to the
inlet's surfacegQ thaind hege ﬁ&@e%ﬂ}befz%??i&% 1 8l S%Q%%J@Ié‘%ﬁét C-

and the sheet 76 to allow washing liquid to ow out of th

and onto tKdagipsetmempers 80, THolnethet geebhet ebabl fuxidmyr i sesbens e82.
general l'y %r%wl%%lryer@ﬁésmggbelrg' fbetg F@Qeggsr é%}brfﬂ{)g{&{ FEORe:S$n84ar
fa ubul ar netal

Preferably the nenbers 80, are ricated fromt
al t hough amgtedasahabbyahi gindg | Fghswedlghy mdwed al solGvebphbemasedials

As can fe seeh b RlAlies Shand4 blhe Geral, Gphaped nerben 80C e
subtends a greater arc than the outer two nenbers and causes the
sheet 76 tcehdmala Coleames] oremdishetl Cppert swd$ agegB84at Eur eher hbep, the

the central_ C- r. 80,hol ds, the sheet, ,76 a fr he 20
surface 30 o&geﬁﬂgp‘lggl gfeq@%rést ?Ps ablrloo{ t S?nuaggd-tcheent ?eeé,ﬁerﬁéq %8 fqorm @
washi ng | i qunetade | srnostishieldel yoperf | owface 84The i nhetthealdoeet,or the

10 SO BB B A S P AR B2 WLED By Froopne
[ floor263sublfercef @ of the inlet 12 at its bottom dead-centre where
the washing liquid 41 is most likely to flow.

The inlet collecteor 70 comprises a storage roller 90
and a guide 92 which are conveniently located on the drip
tray 58 or the rear of the cart 50R / floor 53. Therefore

25 the sheet 76 may be stowed on the storage roller 90 for
transportation, may be deployed for engine washing to
varying lengths depending on positioning of the drip tray
58 and/or cart 50 and may easily accommodate the many
different engine sizes and positions on various types of

30 aircraft. The storage roller 90 is provided with a
tensioning means and a locking mechanism (such devices are
well known in the art) so that the sheet 76 is sufficiently
taught to ensure it remains concave and retains a
sufficient angle to drain the washing fluid towards the

35 drip tray 58.



25 the sheet 76 nmay be stowed on the storage roller 90 for
transportation, may be depl oyed for engi ne washing to varying |engths
dependi ng on positioning of the drip trgy 58 and/or cart 50 and may
easily accommodate the nany different engine sizes and positions on
various types ofTI3) auids af?. iShersivirdage afd |ef Oei stpragedediweth 90

a tensionin ns.and a.l ocki ng.nechani such devi ces are wel |l

w1 ot RO ETELBEE hatny M REBT 7o T aUrHEd ot | S EhaBRe Bperture
ensure it re®mathsocgncavd cndeiiet ahreta Baf fscifent. anghe tshaliai 8rt ke
washing fluid toward g}:e%‘S drig tra%/ 58. 9 The guide 92 is .
provi ded aftPofttife i‘{ HE Gl FetPY0-ananBREENERE PREBRe Porfadns in
U-shapeds ora \tsheped apepbuka 94 tduugh whi gbst hgpshealu/bds §d. 1n
The shape of the aperture 94 further helps to ensure_ the sheet 76
remai ns in 5% THHCESRE shApB: Wit esidect 1867 ¢ t sRuppde Hidre®84is| gn

its sinpl edpdaiife ShaWBubA RIGLER 3Ae tBRe8Ei d8]; 9211 8:8N apsid+de, in
t hrough which the sheet 76 slides, however, in Figure 5B, the guide
92 conpri sést BT s 96F r BNEer@1 e noint SOTPK 1gSFouBRhES THE rstiiars 966

may conpri sitedlOihensi aauBg ngeans ad Loekipg rrehani,sedn,1iaht epe
the sheet 76. ~  In Figure 6°details of the frame /8 can be seen
nmor e cl Ear GRS AR éreanss ripedl aekbey smeohanysmetehelighitacéh80 sbeet
the inlet Lz and are provided with rubber grips 98 to 15 protect the
inlet surface 30 and to enhance the contact friction to better hold
the frame 78 inIpositdwre ¢t dshedlld g apps eframed7Bhatan Hee r abber more

grips 88 r.epl her__grip e i assLs
retenti onn%%ﬁe{g%elygr agﬁ 89¥E8t}:h§ isﬁla«lgf%dlg{é% tfk%guggﬁa%}%%é% sﬁgéeéuiéace
menbers 80,3080C raye bismlsitzell tandli argnpgbyidedt hetshapebef théepsnPét to
of one rti.cul epgl ne t.ype, ..t i venient.to be able to
acconmodat grgﬁv%%re ?g%ggmo in {é%fg?%es o(r_c:18 if Oer%ﬁFaQHSi ntzh? yﬁgg.ta(:t

For this purpasecnhetoutlsrti®ishapddi mehber Sr8fe cOMBpr ine @odl abed. ar mrt
98 whi ch Z%h%%rltda_c S an_outer

urface 32 of the jnlet 12. The arm 98
is preferably rigi ean%p%{%%%%lé%c;i/ gtck}%tsi Iti%eent rﬁgblege (iﬁbl?sv\hn?egch May be
this case ireplalker byQtdigiebi gsipgeddancesgnmedrs usedatoipt ovedenthen
arm 100 wit bi asi ng f e.su as.a.spring. A nat vely, the arm
98 may be § I&%%r%ﬁa%gng{éolﬂa ?rbﬂ’llﬁgr il eh‘h% 8 iaﬁly%né'Shaped
further2ot hewctibare igtselfoarayapeba tlhexdbke rfasi 9l yrai@riiad SHEPe of
that it is_openable _and _provides a c¢lanping force around the inlet

12. O her achReRt nins©8fe BRPLGIENPLag8RItBChe “WPENI nifhelscopast
of the inveshiveniand Qe SAICAHLIBARE bEcammeHaWe3R tfirRadethgd agp. inlet

sizes for different engine types. For this purpose the
outer C-shaped members 80 comprise a biliased arm 98 which
25 contacts an outer surface 32 of the inlet 12. The arm 98
is preferably rigid and biased by a resilient device 100,
which in this case is rubber. Other biasing devices may be
used to provide the arm 100 with a biasing force such as a
spring. Alternatively, the arm 98 may be self-sprung and
30 made from a resilient material and further the frame itself
may be a flexible resilient material such that it is
openable and provides a clamping force around the inlet 12.
Other attachment means are also envisaged to be within the
scope of the invention and one such means 1s a screw

35 threaded clamp.



10 Alternatively, the biased arm 98 could be arranged to

contact the radially inner surface 30 of the inlet 12. It

shoul d be appreciated that the frame 78 ould conprise a single, a
pair or nore than three nmenbers 80. 5 Referring to Figure 7A, the
rubber grips 98 Altarnm oty t hehe nbeasedrfaaaeﬁm mcenhanaertaheed to

cont act f”&érito%%é QLo Jlalglo\ffp nogy UQD{') {Jhé)alrhé

The ball join IS capa presen grlps
general ly normaII’ctostlfmellshrbaceaﬁpretheteby ﬂ.ﬂa’acct)}memdfaztam@ the could

di fferent surface an f a vvlde Jang e of As an
alternative t¢ the baﬁlnggll nt B 5| T rg% etffflyéfg eh<Eere ¥,

as showns in Fi ngeeEeZBglmg achalFfigoyki nda; wobkd zsmlfh%ezce giNespr e3.( that
is an ideal terial for cantacting the face 30, aIthouhother

i ghegrip FETREr | A1 ard dtual Y LA | chbl @rd - i ah%y. Anpgot
show si de and qiiash viewdmgfrotlae ywishi ngaki qw theoht €€t ban Hdeyate 36int

conpr|5|ng second e di,ment f the inl collector 70.in
accor dance t h%h%rgggﬁt IPAPENEiCorLS 'ﬁﬁ%a ot BRBBENHEAE &het FEbber

inlet 20 cojdigrd 0rog70 QHE19686 acHndll arcd | Xl gurdrper nBakl e thkeeby
76 that is anchored at |ts first end 72 to the drip tray 58 and
ext ends!hr ARFPIGFRED et har d160eFRat SETEBGRt SAHES Hef R i piflpayange

58. The shegt oifyigantiyuies. tLough ét‘@egﬂégfvgztéOtBerBE§”§01§tf 8%, a
connection with 25 the inlet 12 of the engine as described earlier.

The moveablsempdre 1285 kiqfuritent IR 4fi p2%ra)oB8 VRaFag8FEdéBr aPE 2
ar r angementy ;hQ4. £ haty £t eRas Patuveen-d he gnds.Hfeot 'ﬂ% gﬁ' PLdte'a@Lym%%erlal

The rail arrangerent 104 is well known in the art and

i mply
conprises & aéRNEGCEApEUr ENBO SKHdEl 1@@fofalﬁ1e01ﬁf€>1lll e?rtth Sdaghharip
it is agy u%aa:lgﬁaqlsor&et féeldae_ g} %p?lltél\%l%" p tray 58. The noveabl e

bar 102 may conveniently conprise er to aid the sheet 76
passi ng around iftiguriee i Bl eendol $ ecthew 76 idenpendesphah ockigws medhs the

to locate the a?et‘auggr c}rcgflé’(%foﬁ h&y Vflacrlée 5% h@érg%ﬁ?fﬁ second

connected to t noveabl e rmve
tensi on th@mé:l@@e-unem amid t:henllndelteobolnlemfame 7011m accordance of the

present invention. This second embodiment of the inlet
20 collector 70 comprises a similar flexible, impermeable

sheet 76 that is anchored at its first end 72 to the drip

tray 58 and extends around a moveable bar 102 that is

mounted to the drip tray 58. The sheet 76 continues

through the guide 92 to the frame 78 for connection with
25 the inlet 12 of the engine as described earlier.

The moveeble bar 102 is mounted to the drip tray 58
via a slide rail arrangement 104 that extends between the
ends of the drip tray 58. The rail arrangement 104 is well
known 1in the art and simply comprises a track to capture

30 wheels 106 of the roller 102 so that it is adjustable along
the length of the drip tray 58. The moveable bar 102 may
conveniently comprise a roller to aid the sheet 76 passing
around it. The inlet collector 70 comprises a locking
means to locate the moveable bar 102 once the frame 78 has

35 been connected to the inlet 12. The moveable bar 102 may

be moved to tension the sheet 76 and then locked in place.



This second configuration of inlet collector 70 may be nounted
directly to the cart 50 and here the drip tray 58 is omtted. It wll
be apparent to the skilled reader that tthe 5 flexible sheet 76 is
narrower than the collector tray so that waste liquid flows off the

si des of the sheéBiigesependntent hgucatiest pbnintay. collectArt A0r chay be

embodi ment 'Q? '8£§éc9gg' gt%%éﬂ%éf%Sgﬁmﬂndnhﬁéﬁ”éﬁ%_8¥§§tt%%y 58

Here the in et col |l ector nprises a rigrd Sanel

ext endabl e md@nltﬁmﬂengl ne between the drip tray 58 and the inlet

12. Preferably, ]:]he JEh9 éaangp 110.is EXt ndable n,front, of the
C

inlet 12 to catch dfips ol a“5PFasmh of “Yad |ngS]er %d4f “PREE erREsdde
the inlei 12 eaurbleg ahdéor 786 tes aawashierg titaopehat illetheoy i gkdy so
panel 110 | unte the dri.p tray.58 via a rail rran rrent 4

t hat extencfs t‘(f\%%ﬂ ﬁéqgﬁgs f(:"Pr""&ntc}/faffr51dtkP%aF)meS ‘?%E/ ég and
The rail arcrraﬂgetﬂ’emtccﬂl%dt&cwelﬂralgnom in the art and 5| rrpl y

conprises a track to.capture wheels or slide 106 so that e,
ext ensi on of Zocpt hel+5gi gRRaRere oo Est CORRELNT e%g is shown

col l ector 7Ah caMRfiises end ockidng 1means tHedeocate thm\éff&eelc%ll%t@&cevo
the frame 78 has, been connect ed to the inlet

12
panel 110 iCMGISEed? t & 4HE iPARRL 12100 Ak | AP feé%:tﬁnt%"bdse d‘é%‘é?? bége

above and mayimc! usterfasd hegkn@5 guppor t nsg Praferabhy thgiet 12.
further sup ort rreans is a pair of struts 112, one each | ateral side

of the ri gifdFataP 0. tIE%cﬁlgﬂidutpani de¥9 nés &xdendedler il sont4of

that can eﬁﬂ?egeirﬁl.ré/t of2 the stdesapippi Hs ;1§t9@aﬁhsfrwggﬂlﬁga@‘&u%aozn
The holes 114 in conbination with the pins 116 30 enable a wi de range

of positiorfdi&oregresseyi dhganartlatoléo dukerwpandl fer afftetthe washing
suppor t 1 JTeans RY; SASH Idhder Ry ayided | npi gagds %&H@ =at byl o 16&}50?{81,

as a hydraul'ic or pneumatic piston. Conveniently, e ri g| pane
may be a 355800?111}?1 i drefi ok ya stripEeegt sl oé tbata?x‘é©h@acbeagaensthehends

N Vo g aqg;gbﬁcg ]{h%ﬁagﬁe érlp lgra"f)l Yy provi ge%‘wg g owg%glrent

Fi gure 11, an exte 120 1s prefera to a
adj ust ment 16¢ the N@l@hkngwnt Her drhip &rayab8 tsdmpigurecnyofiset ed track

washi ng li%%‘%iééﬂ%%tﬁw@éfg BQeaSQERu§§ iggggget%%t the extension of
20 the rigid panel 110 is adjustable. The inlet collector 70
comprises a locking means to locate the wheels 106 once the
frame 78 has been connected to the inlet 12.
The rigid panel 110 is attached to the inlet 12 in
similar fashion as described above and may include further
25 support means. Preferably the further support means is a
pair of struts 112, one each lateral side of the rigid
panel 110. Each strut 112 defines a series of holes 114
that can engage any of the series of pins 116 on the rigid
frame 110. The holes 114 in combination with the pins 116
30 enable a wide range of positions for the rigid panel 110 to
take up. Other further support means may easily be
provided instead of the struts 114 such as a hydraulic or
pneumatic piston.
Conveniently, the rigid panel 110 may be a
35 complimentary shape and size to lay compact against the

drip tray 58 or floor of the cart 53.



5Fi gure 12 shows another alternative enbodi mnent of the present
invention. The inlet collector 70 conprises a clanping arrangenent 130
at its second end 74 to connect to the-:nlet 12 of the engine. The

cl anpi ng arrangenent 130 conprises a frame having a fixed part 132
and a rotatable H_@f@minq%gaﬁmntcedﬁq)mmellj xat qparend=82le Ale@ﬂbZ@ﬂﬁs

of the fix feet |chlocate on i al.l

i nner surfgﬁgir % ?%]é? I%]I:&f : an a he oténdejruStm an e%}%ﬁgh%

that attacheS thoe tdweig | exa bl 8 stheetnsifice Tcttelhm:téd avees Hi3gy I&@I:Odlat e
so t hat the heet 5 i ndeed forms a concave or

di shed upperls%“ﬁsr fta%"ealf‘% ]}bef 18 n ?mg]gq'ﬁ;g qU| d issuing fromthe
engi ne and as prﬂgmlyzdsﬁcusseda,otﬁm reot ted 1add el par émdSdimént of the
attached to the flxe%(ypart via a n or S|mla and al so via

ext endabl e A TEs A0S FHE ot at AbT e 1Pt 1§@ LEFEREr 20 COmRT RS @

two sucker S:ljé@lﬂg)mj_&iilcﬁé}nélm VEIGadt | Ot 8t Sec¥hicBnlogat ecorohhect to
radially outer su facg th&tl nlet 12. Once fitted to the inlet the
ext endabl e 'd&vi te584462a0d endRYeI LS | ndéasel dTRIRY aApFARIFBREE 130

about the iddm@iridds shodkdmbe nARAMRCI At edxbdabatRe 18N 0a rotatable
arrangenment may 25 conprise a single foot 136 or a single sucker 142
or may Heddhiclife BOWRERA F?thF fasedopadiicklers. AB ¢rai agd1oiathe

col I ector (&6Jed Orpa(i@.' I egrzl NGr&ashidg e dlB%SU' 9. A0, 1840t d TR @ he
gas turbine engine (10) duri n% and/ or after a washi ng operati on,
&

the col | ecttadiEEg)y cb%?—f-séélr c€olfecthen ltnrl@JE (BB, BBy aid Bhei atéer
col lector (£ gOnaeet ed-Afe aléer%a%nda&t?gahée the (}@@ '§fé§<95'1éf§)ﬁeet

(58, 53) and is characterised In that its second en
connect ed t'®-an The eengd12¥ape A8 dBgiarEVRL®) sq H‘eh@tbytltlﬂeslleetnﬂét or

col lect gy (17N cLP! 21§§%%\%Sgkéef}gewﬂ uig, 40, a41?1‘8§1(.§§9éngof YD, OFper

or both the i1nlet the "engi ne (
surface for collecting washing ligquid issuing from the

engine and as previously discussed. The rotatable part 134
is attached to the fixed part via a pin or similar and also
via extendable devices 140. The rotatable part 134 further
20 comprises two suckers 142, mounted on universal Jjoints,
which locate on the radially outer surface of the inlet 12.
Once fitted to the inlet the extendable devices 140 are
extended to increase the clamping force about the inlet.
It should be appreciated that the clamping arrangement may
25 comprise a single foot 136 or a single sucker 142 or may

even include a plurality of feet or suckers.



2. Acollector (56) as clainmed in claim1l wherein the collection tray
(58, 53) conprises a drip tray (58). 15 3. A collector (56) as
claimed in any one of clains 1-2 whereiy the collection tray (58, 53)
conprises a floor (53) of an engi ne washing cart (50). 4. A
collector (@@Aimes clained in any one of clains 1-3 wherein the inlet
collector (70) extends forwardly of the 20 inlet (12). 5. A
collector (56) as clained in any one of clains 1-4 wherein the inlet

col | ector (170) Acojmnjestefoxext(eauatﬁoac neanse {90ng 10A)sHaapra bt eu of 1ssu1ng
extending the i nI et fol | ect or % bet ween  t he cgl | ection tray,

53) and in Fnt?ok TR 2% ‘?"ﬁ?e’?u Royet grgirsmiblat Quaﬂpse@élﬁfcén@.fﬁ@r

types, sizes, posiid®nso then posthéoncei1tbeoeol ligehi anhE@xs(aé a
53). 6. A cqllector (56) as clainmed in any one of clalms vvhereln

the inlet Y &IGOY 7HRonpraSses %21 | kil @rshdélsfat E0ldlecE?s) .
7. A col |l eiind&®d asc chaifrdd ned alf(mﬁ whergid é@ﬁlé@&fén Cekégct(@rg

(70) conprises a storage roller (90) for storing and depl oying t
flexibl e sheet fBferisal chypjctergsed dgy | ekabr its6)segortaiemsd (T anys

one of C'mdB%d%é%éM“%@'Qntbﬁlb@'Qﬁz@méﬁﬂﬁﬁg 4 %Qn&oy?ﬁlseﬁ @rebx ghe

noveabl e bar 35 (102) nounted to the collection Tray
A col | et orin158) aelletta i /@) ai poBlawks ei wﬂaﬂéhen@heéitué%) (#g, 41)

anchored at; r n 7 t I ti r ( 3
extends ar ofr%‘sitr{ge fr;r%)c\)/rgagilg %re ((2)1It02 Oﬁ? JCH% (::Lgl Ietetc?(%)érl (5 I}é bef8 the
cl ai ned i neglgging X MHerein the 5 noveabl e bar (102) is rmunted to the

col lection Aray (9511 8%oy! ahys! Ldabl e AREANGGI®NY J(A0N thakresy cne

ext ends between the ends of | eC ray (
col | ector (®8)leas icimitred i (P&l &dn &oam:d:iamgs d a‘ixmpd&'rla}de(ﬂS t.her eon,

I 8 19, O B TR0 U0 A POTRY 367 BaboBEL 10 IER=1- o
thereon Whdregienint Heheexdelndsdt ieonrearsy (0905, 193) comprilses a floor (53)
tensi oni ng %Ean ‘'engine washing cart (50).
4. A collector (56) as claimed in any one of claims 1-3
wherein the inlet collector (70) extends forwardly of the
20 inlet (12).
5. A collector (56} as claimed in any one of claims 1-4
wherein the inlet collector (70) comprises extendable means
(90, 104) capable of extending the inlet collector (70)
between the collection tray (58, 53) and in front of the
25 1inlet (12) to accommodate different engine types, sizes,
positions and the position of the collection tray (58, 53).
6. A collector (56) as claimed in any one of claims 1-5
wherein the inlet collector (70) comprises a flexible sheet
material (76).
30 7. A collector (56) as claimed in claim 6 wherein the inlet
collector (70) comprises a storage roller (90} for storing
and deploying the flexible sheet material (76).
8. A collector (56) as claimed in any one of claims 1-5
wherein the inlet collector (70) comprises a moveable bar

35 (102) mounted to the collection tray (58, 53).



13. A collector (56) as clained in claim6 and any claim 15 dependent

t hereon, wherein the inlet collector (70) conprises a guide (92) to
ensure the sheet (76) remains in a conclatl\s/e shape with respect to its
upper surface (84). 14. A collector (56) as clainmed in claim 13
wherﬁi n tﬂ@g%ﬁ@oﬁ%&iﬂﬁfkﬂeé asUc$Baﬁ§dlgh Xi&h?\r)adwméﬁ(éghéh; @he94heet
20 throu ich,the sheet (7 asses. ) col l ector as )
cl ai med ign m%/) oné @fncé]loéﬁeﬁjt(; ai12 SR%ﬁer 55 % nefnilde) cdiq ekli®r cetdpction
conprises ar#d @i bpaned) (ddd)extldhaA LALREUHHe [RB)eASI LI PRGN |
claim15 wherein the 25 rigid panel (110) is npunted to the .

col | ection tG4ay?( 58015359t a (@8] i AAbI% Eeshgefertlqiro4y tHgrein the

extends betmwemnndihne gagds é@f{)Zt)heJ_§%<51§19E%@2ﬁ5r%l3ﬁe.( %1 BRtriod Terhy (58,

collector (56) as clained in claim5 an y cl ai m dependent t hereon,

wher ei n t heBxt BhdlaBl & izl g 98rrangyment i d 104dattdip tonexhendsi petwapn
(58) or flaqe (Bs /off 8&He RH LTI LAD 0Pl engd neyyashing cart (50R).
18. A collector (56) as clained in any ore of clains 1-17 wherein the
inlet collddt-or®( 7O\ leehpri sexbla wBoklei8)pdatini telaemohd sl #74) cfleim
connect to ' 15 n19 e a j in
claim 18 V\/n&e elﬂrﬁrﬁ% ﬁ%%lée?%é») 'S cec%?llf ::%Jﬂér e%gg%néi%g%et Engcégﬁgegfg(z,?mmm
or rigith parelpyikE® o dramkimxaresna or di shed upper surface (84).
20. A coll or, ( ai in.a of, cl aj 18- rekn.
the hook (78) c%n%rg?slgétg&frg?ﬁ% (7%) chgaed” i 81 mt\g}\’oj%edﬁegr\g | {1dim
C- shaped nel"persigr80)thefdon A ebklredhort{b6exhsndhhil aechdamsanyS@ne 168)
clains 18-19 rein the hook .(78) caonprises a frame (76) having
t hree genere(ﬂn] y%es%gpte%(?n%el Jer s (réﬁ?)n,rg)'t he central C-shaped

13. A collector (56) as claimed in claim 6 and any claim

15 dependent thereon, wherein the inlet collector (70)
comprises a guide (92) to ensure the sheet (76) remains in
a concave shape with respect to its upper surface (84).
14. A collector (56} as claimed in claim 13 wherein the
guide (92) defines a U-~shaped or V-shaped aperture (94)
20 through which the sheet (76) passes.
15. A collector (56) as claimed in any one of claims 1-5
wherein the inlet collector (70) comprises a rigid panel
(110).
16. A collector (56) as claimed in claim 15 wherein the
25 rigid panel (110) is mounted to the collection tray (58,
53) wvia a slidable arrangement (104) that extends between
the ends of the collection tray (58, 53).
17. A collector (56) as claimed in claim 5 and any claim
dependent thereon, wherein the extendable means (90, 104)
30 is located on the drip tray (58) or flcor (53) / rear part
(50) of an engine washing cart (50R).
18. A collector (56) as claimed in any one of claims 1-17
wherein the inlet collector (70) comprises a hook (78) at

its second end {(74) to connect to the inlet (12}.



10 nenber (80C) subtends a greater arc than the outer two nenbers

(80) and causes the sheet (76) to forma concave or dished upper
surface (84). 22. A collector (56) as;claimed in any one of claimns
18-21 wherein the hook (78) conprises grips neans (88) to enhance 15
fri ct}onl Wi, tge ddlvmﬁc‘f(dﬁ) ﬁ62ﬁ aaﬁx eokligedorid 5@1a@sbqlaai g@@lréﬂ?gg%he
one of clainms 1 erein the hoo 7 conpri ses a biased arm

whi ch cont &E‘?@(tﬁggﬂnlle?t €95} 19Hgfs %péﬁ?% d:fheac%]%ﬁﬁjbda{tmg Ar witdgid

range of idetel12)16) z@srm2G 2bondavash N Hd (BBr camrd s N4 |
collector (56) as clained |n any one of clains 1- 25. A collector

(56) for cotecti Aglh&ShPRg (PPUI @Si SSAimeq 401 2y PRONPE §a3ifgr Bitnd 9

engi ne (s0),lvdng and/ Olﬁo@]'f:te(f’/e% Waahn @gseeer@t 1£Qmel he769! Ir%}ﬂ{g at
(56) conprises, a 25 collection tray 53) and an inlet collector

(70) conneckeRs tattwp faenaradiyy (Cf‘éhatﬁﬁci H@@Qﬂﬁ%c&&@n tray (58, 53)
and is CharzaiCteA'ééﬁléBtéPat(SBS aSecand yend iy Aa)n% or‘?é“SE%%%m@”%' A9

operation extends 1n front of an inlet (12) of engi ne
t hereby t hevhiayisein coh¢ ebpok ((70) 3eompriees savvég‘r@mw flai dhggdnggthree

woohi ng frg{g rl t C€2gﬂr‘Fgegwi g ee tor’ (5(1%? as gﬁ&?g? °F shaped

washi ng a das tur I'ne engl a coll ainmed in an
one of &l aimesnier23,(80R¢ nethioendenper i gkagtehe atep thiancohhectdulget heéwo

inlet 35 C%Mﬁ%éég ‘éﬂp éﬁhtéﬁﬁéégf¥hélgﬁeet {76) to form a concave or
dished upper surface (84).

22. A collector (56) as claimed in any one of claims 18-21
wherein the hook (78) comprises grips means (88) to enhance
15 friction with the inlet (12).
23. A collector (56) as claimed in any one of claims 18-22
wherein the hook (78) comprises a biased arm (98) which
contacts the inlet (12) and is capable of accommodating a
wide range of inlet (12) sizes.
20 24. A washing cart (50) comprising a collector (56) as
claimed in any one of claims 1-23.
25. A collector (56) for collecting washing fluid issuing
(40, 41) from a gas turbine engine (10) during and/or after
a washing operation, the collector (56) comprises, a
25 collection tray (58, 53) and an inlet collector (70)
connected at a first end (72) to the collection tray (58,
53} and is characterised in that its second end (74) is
extendable and 1in operation extends in front of an inlet
(12) of the engine (10), thereby the inlet collector (70)
30 collects washing fluid (40, 41) issuing from an inlet (21)
of the engine (10}.
26. A method of washing a gas turbine engine with a
collector (56) as claimed in any one of claims 1-23, the
method comprising the step of connecting the inlet

35 collector (70) to the inlet (12).



