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 nobile washing system

During the service life of a gas turbine engine and particularly
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become contaminated to an extent that the effluent must be

captured and treated prior to it being disposed of or re-
used. '
W02005/121,509 discloses a mobile aerocengine washing
30 cart comprising a chute, and a well-known droplet separator
{available from Munters® Europe AB, Sweden). The chute is
positioned under the engine to catch wash effluent; while
the droplet separator i1s positioned to the rear of the
engine's exhaust nozzle(s}) to remove ligquid particles from
35 the engine's efflux. The collected effluent is directed
via a trough into a tank for treatment oxr storage, another
suitable treatment system is disclosed in US6,565,758. The
mobile cart of WO02005/121,509 also comprises gcreens on
each gide to prevent air borne waste ligquid to escape the



Therefore it is an object of the present invention to provide a
nobi | e washi ng system and a nethod of operating the systemthat is
capabl e of accommobdati ng nany different engi ne sizes and hei ghts
whi | e bei ng conpact enough in its 15 stowed position for easy
transportati on. I n accordance wi£h the present invention a
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In accordance with the present invention a washing
cart for cleaning a gas turbine engine the washing cart
comprising a platform having at least one wall for
capturing washing medium characterised in that the at least

20 one wall is moveable between a stowed position and a
deployed pogition.

Essentially, movement of the walls is independent of
movement of the platform the washing cart.

Preferably, movement between stowed position and

25 deployed positions is an elongation or shortening of the
wall relative to the platform.

Alternatively, movement between stowed and deployed
positions is a rotation of part or all of the wall relative
to the platform.

30 Normally, the wall is a lateral wall extending between
the front of the cart and the rear of the cart and a
lateral wall is positioned on each side of the cart.

Normally, in the deployed position the lateral walls
at least partially surround an efflux of the engine.

35 Preferably, the walls are moveable between stowed
position and deployed positions.

Alternatively or as well as the wall is a front wall,
the front wall is mounted to the platform.



Preferably, the wall or a portion of the wall is arcuate.
Preferably, the wall conprises extendabl e tel escopic struts.

10Al ternatively,thewal | conpri sesasci ssor arrangenent coupled to an
actuator for extension / contraction of the walls. Pref erably,
the wall is rotatably nmounted to the platformand a second actuat or

ext ends between the wal| . and, 15 pl atfor nd enabl es ,anpqul ar vement
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ri gid panel ircuate. preferably, a curtain (78) extends between the

front wall and atPﬂeﬁféﬁrE\bQ?? ltdeer @i Makbbmprises exfbh@aBabi vRsdRec
| at er al mallﬁigéﬁ$referab y the 30 font wall conprises at |east two
relatively $15% 'y parts or units. Preferably, the at | east
two rel atd vel y shhildebhgtpaelys, or thets wrélt el eswppiegs nestied ercissor
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Pref erabl y, SW&T@ehit ft tRe cfaht®m conpri ses two rods rotatably
attached to one amefbeabay, onchendvalld tilke @bhetakbhyl ammurtedl to the

rotatably‘a&h%&&%gnﬁgnanauggggngngétgggor extends between the wall and
15 platform and enables angular movement of the walls.
Alternatively, the wall is extendable via folding wall
portions, the folding wall portions are rotatably attached
to one another and an actuator extends between one portion
and the platform and enablesgs movement of the wall porxtion.
20 Preferably, the wall is constructed from a frame
structure and mounted thereto is a flexible sheet.
Preferably, the cart comprises a biased roller mounted
on the platform, the =£flexible sheet is at least partly
stowed in the biased roller.
25 Alternatively, the lateral wall comprises zrigid
panels.
Preferably, a curtain (78) extends between the front
wall and at least one lateral wall.
Alternatively, the lateral walls or preferably the
30 font wall comprises at least two relatively slidably parts
or units.
Preferably, the at least two relatively slidably parts
or units are telescopic, nested or stacked side by side.
Preferably, the deployment mechanism comprises an
35 actuator arranged to move the parts relative to one
another.
Preferably, the deployment mechanism comprises two
rods rotatably attached to one another at one end and the
other end one rod rotatably attached to an upper unit and



4 other end of the other rod to the lower unit or the platform the
actuat or connects between the lower rod and the platform

Al ternatively, the depl oynent nmechani sm conprises at 5 | east one
actuator arranged generally parallel to the direction of sliding and
connect ed between an upper and either a4lower unit or the platform
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Preferably, the wall comprises a droplet separator.

15 Preferably, the droplet separator is any one of a

group comprising a profiled or a carpet style separator.

Preferably, the carpet style separator comprises a
panel and an array of bristles extending from a surface of
the panel. ,

20 " Preferably, the separator comprises-a backing member
gspaced apart from the panel, the panel comprises holes that
allow captured waste liquid to flow through and into the
space.

In another aspect of the present invention, a washing

25 cart for cleaning a gasg turbine engine comprises a platform
having at least one wall for capturing washing medium the
platform comprises a drip tray that is moveable from a
stowed position within the platform to a deployed position
where 1t extends generally horizontally from the front of

30 the platform to capture washing medium.

Preferably, the drip tray is an impermeable flexible
sheet.

Alternatively, the drip tray is a rigid construction
and slidably mounted to the platform.

35 Preferably, the drip tray extends between the front of
the cart, under a floor of the platform to and is
extendable from the rear of the cart for engine washing.



Alternatively, the drip tray is a rigid construction and slidably
nounted to the platform 35Preferably, the drip tray extends between
the front of the cart, under a floor of the platformto and is
extendabl e fromthe rear of the cart for engine washing. 5
Preferably, the sheet is partly stowed Pn a housi ng positioned near

the front of the housl n .S j ased roller. )
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actuators i golllgictgohydnaplic, pneumatic, magnetic or electric
actuators. Pref epallenyabll, washi ng. carh, couPr i 5es, &, cqntr .33 ,5Yg1 e
for automatic operation of the actuati-on ans.
attached to the underside of the sheet.

- Preferably, the drip tray comprises hooks that engage

15 into slots defined in a collection sump .

Alternatively, the drip tray comprises an integral
collection sump.

Preferably, the washing cart comprises actuation means
capable of moving any one of the walls or drip tray between

20 stowed and deployed positions.

Preferably, the actuation means compriges any one from
a group of actuators including hydraulic, pneumatic,
magnetic or electric actuators.

Preferably, the washing cart comprises a control

25 gystem for automatic operation of the actuation means.

Preferably, the control system is programmed with a
set of actuator positions to deploy the walls or drip tray
to accommodate different engine sizes, configurations or
washing operations.

30 In yet another aspect of the present invention there
is provided a method of washing an engine with a washing
cart comprising a platform having at least one wall,
comprising the step of moving the wall relative to the
platform, between a stowed position and a deployed position

35 for capturing washing medium.

Preferably, movement between stowed position and
deployed positions is a rotation of part or all of the
wall.



Preferably, the control systemis programred with a set of actuator
positions to deploy the walls or drip tray to accommodate different
engi ne sizes, configurations or washing operations. 30ln yet another
aspect of the present invention there is provided a nethod of washing
an engine with a washing cart conprisifg a platformhaving at | east
one wal |, conprising the step of V| t t t
platform betwe t§%§?5ﬁ§8 oggtfgﬁ‘gn. QQ%ép %ygﬁgégsP%?gEQ%SQ?gFed
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present 'nYﬁgﬁlg?;example with reference to the accompanying drawings

in which:

Figure 1 is a schematic section of a ducted fan gas

15 turbine engine and a mobile washing cart in accoxrdance of
the present invention;

Figures 2 and 3 are perspective views of the mobile
cart in its deployed and stowed arrangements reapectively
in accordance of the present invention;

20 Figure 2A is an enlarged part view of a deployable
drip tray and sump arrangement seen in Figure 2 in
accordance of the present invention;

Figures 4, b5A and 6 are views of the deployable
lateral walls showing their deployment mechaniswms and

25 construction in stowed and deployed positions in accordance
of the present invention;

Figure G5B is a view of an alternative deployment
mechanism of the lateral walls in accordance of the present
invention;

30 Figures 7 and 8 show an alternative deployment
mechanism and construction of lateral walls in accordance
of the present invention;

Figure 9 is a schematic side view of a first
deployment arrangement of the front wall comprising a waste

35 licquid collector in accordance of the present invention;

Figure 10 is a schematic gide view of a second
deployment arrangement of the front wall comprising a waste
liquid collector in accordance of the present invention;



Figures 2 and 3 are perspective views of the nobile cart inits

depl oyed and stowed arrangenents respectively in accordance of the
present invention; 20Figure 2A is an enlarged part view of a

depl oyabl e"drip fray and sunp arrangenent seen in Figure 2 in
accordance of the present invention; Figures 4, 5A and 6 are vi ews of

the deployable |ateral walls show ng. their  dep| oyment chani

25 constructi on §i¥U&Condd and dgplgggﬁm%%%?ti%ﬂggin éﬁggfggnéi & ?%%
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nmechani sm Oj‘]‘- ﬁg]hfd Icaotﬁ_r?%Jto ;1S sbBopEgREdasic el PR@epresatbntion;

I nventi on; I'gures and 8 show an al ternati,ve degloyne t ne%gﬁpgﬂn
and construct i orfigfiteat éfal 1fal s FFRERRIGUaidtEof VERE prescht t

invention; & Shil srersefarati ofsite ¥Yiewtofralbl f compridsplonomste
arrangenent, of the front wall, cORREESLO0 &k WaR @rdehkdyhdenehbact or
in accor dantta%f T?ﬁ%%ﬁpésent |nven%|on; _ ,

Figure 13 ig a section through a first embodiment of a
waste liquid collector in accordance of the present
invention;

10 Figure 14 is a section through a second embodiment of
a waste liquid collector in accordance of the present
invention;

Figure 15 is a perspective view of an alternative
arrangement of a lateral wall in accordance with the

15 present invention.

Referring to Figure 1, a ducted fan gas turbine engine
generally indicated at 10 is suspended via a pylon 6 from a
wing 7 of an aircraft. The engine 10 comprises, in axial
flow series, an ailr intake 12, a propulsive fan 13, a core

20 engine 9 comprising an intermediate  pressure {(IP)
compressor 14, a high-pressure (HP) compressor 15,
combustion equipment 16, a HP turbine 17, and IP turbine
18, a low-pressure (LP) turbine 19 and a core exhaust
nozzle 20. A nacelle 21 generally surrounds the engine 10

25 and defines the intake 12, a bypass duct 22 and an exhaust
nozzle 23.

The gas turbine engine 10 works in the conventional
manner so that air entering the intake 11 is accelerated by
the fan 13 to produce two air flows: a first airflow A into

30 the IP compressor 14 and a second airflow B which passes
through a bypass duct 22 to provide propulsive thrust. The
IP compressor 14 compresses the airflow 2 directed into it
before delivering that air to the HP compressor 15 where
further compression takes place.

35 The compressed air exhausted from the HP compressor 15
ig 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 before being



Figure 10 is a schematic side view of a second depl oynent arrangenent
of the front wall conprising a waste liquid collector in accordance
of the present invention; 7 Figure 11 is a schematic side view
of a third depl oynment arrangenment of the front wall conprising a
waste liquid collector in accordance of the present invention; Figure

12 is a schematic sjde.view,of four 5 | ayne n :
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to Figure 1= an gas turbiné engine generally 1ndicated. at
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engi ne 10 coimpsi 8BS, cbBed¥nglinkl owisenishedamsitthd ntleemnity fluid is
D e € EfPadd RG0S £ *LlhREe P CAURY! 308 3 WYoRIEP AU Cvanes
10 in the compressors and turbines.

During engine washing waste fluids emexge from a)
drainage holes (not shown) in the nacelle 21 as streams ox
droplets 40, b) the nozzles 20, 23 shown by streams or
droplets 42 ‘and c) the nozzles 20, 23 as droplets 43

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

20 accordance with the present invention.

The mobile waste fluid collection cart 50 comprises a
wheeled chassis or platform 52 having at a front end 50F a
towing attachment 54 and rearwardly a deplovable collection
gystem 56. The deployable collection system 56 comprises

95 an extendable front wall 62, deployable lateral walls 64,
an extendable drip or collector tray 58 and a collection
gump 66,

The drip tray 58 is an impermeable fabric sheet that
extends between the front 50F of the cart 50, under a floox

30 53 of the platform 52 and 1s extendable from the rear 52R
of the cart 50 during engine washing. The mobile cart 50
is positioned behind the engine (Figure 1) such that the
extendable tray 58 is directly under the engine 10 to catch
ligquid 40, 42. The drip tray 58 is an impervious flexible

35 sheet partly stowed in a housing 60, located near the front
50F of the cart 50, which comprises a biased roller 60a.
The drip tray 58 extends laterally across the width of the
cart 50 so that wash effluent running down the lateral
walls 64 or front wall 62 drips onto the drip tray 58. The



conpressor 14, a high-pressure (HP) conpressor 15, conbustion

equi pnrent 16, a HP turbine 17, and IP turbine 18, a | ow pressure (LP)
turbine 19 and a core exhaust nozzle 20. A nacelle 21 generally
surrounds the engine 10 25 and defines the intake 12, a bypass duct
22 and an exhaust nozzle 23. The das turbine engine 10 works in
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envi ronnent _t hi
fluidis reéai:faéaltwa% £8| Hecieoyakha PREYERT. l?ﬁrgﬁﬂﬁgyﬁ rﬁ%éesﬁowed
nobi | e wast gokhuiéngohliactd alewiayimen® ineqireoMisged?d nthat is described

20 in more detail later with reference to figures 4-6. Each
wall 64 comprises a generally straight portion 72 and a .
curved portion 74 having a free edge 76. In the stowed
position the free edges 76 of the two walls 64 meet and are
latched together by means (not shown) for transportation.

25 The deployment mechanism itself also provides a closure
bias. The walls 64 are deployable both to wvary theix
bheight from the platform 52 and angle from vertical. The
walls 64 may be divergent where a particularly large engine
is being washed or even convergent where a smaller diameter

30 engine or other object is being washed.

The front wall 62 is also deployable and comprises a
deployment mechanism, which is described in more detail

with reference to figures 9-12. A curtain 78 extends
between each of the lateral walls 64 and the end wall 62.
35 With reference to Figures 4-6, the lateral walls 64

each comprise a frame 90 covered by a sheet material 92.
The sheet material 92 is secured to the free end 76 of the
lateral wall 64 and at positions over the frame, and is
held taught over the extendable straight part 72 of the



20 accordance with the present invention. The nobile waste fluid
collection cart 50 conprises a wheel ed chassis or platform52 having
at a front end 50F a towing attachment 54 and rearwardly a deployable
col l ection system 56. The depl oyabl e col |l ecti on system 56 conpri ses
25 an extendable front wall 62, deploydble lateral walls 64, an

ext endabl e drip or, .cql._ ect of. 5 o] L ONisU :
drip tray 5 rfd@eaﬁa Oi %lplear n%a%f’%éﬁ%rﬁ%égﬁ%g?&t %g(?g%%((?eﬁ%s%eﬁﬁalﬁh?

front 50F ofhehe &het sbectuiderroalefoor B SPBIC the 1F atTRTRI S %N
I s extendabigef aght e vigar 52k ofhédie ear i sSEedurdrognéncl neoMashi 919,

The nobile cart 50.is _positioned hi | ' 1 3&“.5{1-
that the exf‘E[ﬁﬁﬁ%‘F% ?’Pa&%‘% fi%gm&i lrg’g]c,‘t I%%' %n@}etfe%sg%el%g%el{ 0 j%eo tat pr
liquid 46, 4Be Fakldé4p tray 58 is an inpervious flexible 35 sheet

D i oh eamor L L, R ot
: iased ro .
laterally aéggg%g}flﬁe% df‘ﬂw‘?ﬁ ?ﬁ%grrldgbfe part 72, tfbh SQhQXtu%%%§ or

curved part 74 having another sheet or rigid panelling.
The frame 90 at one end is rotatably secured to the
10 platform 52 via pinned supports 94. The frame 90 comprises
a number of extendable support struts 96 extending between
lower and upper beams 98, 100. Also connecting between the
two beams 98, 100 are two rods 102, 104 forming part of a
scissor arrangement 105. The rods 102, 104 are pinned 106
15 together where they cross over and free to rotate about the
pin 106. One end of rod 102 is rotatably secured via a pin
108 to the upper beam 100 and its other end i1s rotatably
and slidably attached 110 to the lower beam 98. . Similarly,
one end of rod 104 is rotatably secured via a pin 112 to
20 the lower beam 100 and its other end is rotatably and
glidably attached 114 to the upper beam 98. The two
rotatable and sglidable attachments 110, 114 comprise guide
rails 116, 118 on the lower and upper beams 98, 100
respectively, and runners 120, 122 that cocperate
25 therewith. The rods 102, 104 are pinned to the runners
120, 122 to allow for rotatiom.

A hydraulic ram 124 (Figures 4 and 5) is rotatably
attached between the lower beam 98 and the rod 102 of each
wall 64 and when activated is capable of moving the rod 102

30 such that it and rod 104 move scissor-like to extend or
retract the height of the lateral wall 64. 1In doing so the
sheet 92 rolls and unrolls in its housing 93 and the
support struts 96 extend and shorten.

A sgecond hydraulic ram 125 (Figure 6) is rotatably

35 attached between the platform 52 and the frame 90 and when
activated is capable of rotating the frame to a desired
angle ¥ dependent on the engine size. Typically the angle
% is about 25 degrees, but may be up to 45 degrees or more

in extreme cases.



cart 50 so that wash effluent running down the lateral walls 64 or
front wall 62 drips onto the drip tray 58. The 9 drip tray 58 al so
collects the streans or droplets 40, 42 falling directly fromthe
engine. The drip tray 58 is slightly troughed fromside to side and
channel s the waste fluid rearwardly tolthe sump 66. The slight trough
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70 that is GBScY? t-ee(’al H'nore detail later with reference to
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in nore det erence to figures_9-12. Ac n nd
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reference tgoElLgt6Lss 4pbsithen | Bd evatiamled dbefideeach deppriséd mosiamhen
90 covered by a.sheet terla t al.. 92 S ed:
éncfh%vnof a IIZOVg dwgpg gggfg g%&ggk 'i:Cg9 ti’l§t %%léth :Lr].
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extends al omggtihe BBngmbodﬁment is otherw1se 51m11ar to the Flgure 5A
75 embodiment and no further discussion is required.
An alternative arrangement of the lateral walls 64 is

shown in Figures 7 and 8, which show the stowed and
deployed positions respectively. Each lateral wall 64
comprises two panels 170, 172 rotatably connected together.

30 The lower panel 170 is rotatably mounted to the platform
52. The upper panel 172 comprises a lever plate 174 that
is rigidly mounted thereto. A hydraulic ram 178 attaches
between the lever plate 174 and platform 52. The lateral
walls 64 are deployed via actuation of hydraulic ram 178,

35 which is. electronically controllable and_pre-programmable.
The ram 178 pulls the lever 174, rotating the upper panel
172 to a desired angle and/or position. A second actuator
125, not shown but as described with reference to Figure 6,
is provided to adjust the angle of the lower panel 170.



5 the wall 64. Alternatively, the sheet may extend over only the
straight or |ower extendable part 72, with the upper or curved part
74 havi ng anot her sheet or rigid panelling. The frame 90 at one end
is rotatably secured to the 10 platform 52 via pinned supports 94.
The frame 90 conprises a nunber of ext®hdabl e support struts 96
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sci ssor neclianesnsbfof headh guridc 3&%nbodi nent. Sinmilarly, the frane
90 conprjsses a ngpber, of1 exterdabl entdpRAkheSithald 96 Figure 10, the
waste effluent collector is a single large carpet style
droplet collector 140. Simple frames 136 for structural
support replace the extending units 130 of the previous
embodiment here. The carpet style droplet collector 140 is
30 attached to and extends from an upper part of an upper
frame 136 over the front face 135 and around a guide 137
and has a slidable attachment 138 with rails 139 on the
platform 52. A deployment mechanism is similar to that
shown in Figure 9 and is therefore not discussed further.
35 In the stowed position the caxpet 140 slides rearwardly and
is generally parallel to the platform 52 as shown by the
dashed lines 140'.
In yet another embodiment of the front wall 62 shown
in Figure 11, a “single height' wall 144 is rotatably



15 extendi ng between the | ower and upper beans 98, 100. The hydraulic
actuator 101 is fed, via pipe 103, conpressed hydraulic fluid froma
punp on the cart 50. The actuator 101 and punp are electronically
controllable so that the actuator's position is variable between a
depl oyed position 20 as shown and a sté%ded position sinilar to that
seen in Figure 4, -l h d |.at t e a

act uat or 10T°H%§e%eaﬁée3g%nag§hgﬁgkﬁg%§ t aﬁﬂ%%gﬂ?% E%%d%Fﬁgg fﬁ% t%e
ext endabl e sapporiOitrutd dydrajlpe esam uded. otferri gaFealbeyr) 134 is

fe”b?ﬂi ”Bg_t et QLRSI W secsbned gbetﬁeérbeazﬁiglﬁt? e @51Err®pdaﬁ@nplaﬂﬂ?m
urther discussion 1s requjred. . . An rnative arsan .

the | ateral fal | sr['['}‘§4 W s R T 51 Fﬂ;u?‘é% tge%lﬁ%yeé %"ﬁjgllos gjgvi?hniéng i
stowed arsd depl ogpedwpdsi pbensipespadti vel gen€ashly ateredllel | B2 the
conpri ses %%898%855701 Thé? 3ebakably) 08RSET £t | 0Ded h@aﬁ B8 dhener

| ower panel I's rot at_ablfl mounted to the platform 52. e upper
panel 172 cBHBELsRsCR PEVEISHISHE 74 that is rigidly mounted
thereto. A hydr aphigim@ndw Scat tlae hsididt wadodinentevér theateon74wahd
platform52.__Th t er al argigde [ yuati gn.-af t
hydraul i c rgrzn f‘%’g%?)guﬁhblﬂ }ile?s ?a?’ecfn'rﬁ%)%i %gﬁﬁﬂcglﬁ?%gﬁabl e rERgenen
and_pr e- pr ogbappbbke. aTHeopast 188ppubhtsrt be wesee liduidocellagtohein
upper panel _17 degi red | e or it A.gecppd agl-Hatet
125, not sh&%ﬁgﬁ%%ng% d‘z’%‘éﬁi bt P_Eﬂrgéf e?gﬁégﬂ{l%i gure 6, P

provi ded toiadpasionhdegplieedf herein ofed - pAnBFoiybe "sgparator 136 or
Referring ngwchepELguEe18 B84bj rstsenbrigé nenirtdf ddpdogephoyablrenfenant
wal | 62 enploys_a tel escopi.c_akrray o e e r j t i
thi's case [ RPUEZRFEs 2 OPYSBaPas o B BTy 23 s S Oontl | Gphdtall?
used dependivegtScahlyheir Waitghthandesrbadi pEd t@leerePan. PRE drthi 8Fe

separators 130,818 SOPNELE] Bhd VaidUald abloe a2pAO0AEbBopeDaIEY Wessitd.chs .
Munters(r) Europe AB, i

Sweden, A depl o nt_ nmechani s 0 .Ses.
rods 131, 132 rotat &BFY agtg%ﬁ‘éﬂe? oébjx"gea%oﬂ?ég A% TN SE e R e 1@;\}%&&
rod 131 rot ahablactifatattsached Hygiriahd igppem nbdt wwiet a3T-eewd-ahlfer via
end of rod éggc[igﬁﬁbs LBRELoYNkah30126 tthe mbval frafe HdntA dydlr ask i 6x

ram (actuato connects between the \IAﬁ_‘We,r rod_132. and éhe loved
pl at f or n#%521aka*ehe edded ési tPRTIThoiP By daSHEPY i n28d 131eP1PKe
t hree dropl gbssepanat or ssukdtheamemestiet: 16l eubhsirant | edityrol theans hd4s

| it 130_f i Nt bAtt
ower unit 13 gfﬁgggﬁgaﬂé%rg%&%{éﬁéﬂ%n@ tf%ﬂ%ﬁé;‘ﬁﬁéhfrbﬂt h811 62

st owed posi ti ofi " ree et separators be st_owed,si_lrrglg
stacked - paralpserahdwadiaceht #BCoPECERIRANS 10AFEREIEELPE PRHER O
‘profile sepabahers' td txdduest@hddasgeitising edepkaplret ool bécteonft
may be used. ﬁet ails of ltn?f 1%?2[19:%11 style droplet collector are
di scusset? wf PEFEPENEE T o7 Figures 13 and 14 bel ow. Nonet hel ess
panel s of car pet ReéparinerBownjosFaphyeba3at fadhegtt smPREINERR Of atbe
135 of eachyynist143Qcy28! Braplatt e6TRéd ey e didipiti sslown iimpbirgtibes
10, the waste effl uen¥ collector is a s%ngl gléarqg carpet. St €rom a
dropl et col PEEEYr 14b. & nffe 37 5fHes 1365 F8F 8¢ r defurar Suppor t .
repl ace the sexttendi n§ ohet pad8Dd d50t heTlpe duiintisleenticd maet aepagethan
car pet 5&¥'§;@h§8'§%40%5h¢%%%5 1A0ubs 030 1Rt Lached 150 aRAsexhends khedp
0

an upper pa an upper franme 136 over the front fﬁce %gS and h
around a guiesend7 aHRY KXSTa XS P St alhiFeRt FEEIWF: Ar SPFdngashe
on the pl at 2Emibd. Acdeplcayaet mpechdnism ps dimulidr 166 whathshopact
in Figure 9 and.,i s {her e 1,§C r I I e )
position t hé"ca IE)ee.t E:fgﬁgg%ﬂe[sﬁg%{aﬂg?a/aﬁgqggg ﬁgﬁggng??il P?E%arcg)}a?\eg% °
to the pl at fasdm 52l kel s hekwrugh t hBe dbsRE8leEna@gd1 Ayer the surface of

35 the panel 150 as shown by arrows 160. The bristles
dissipate the energy of the efflux sufficiently so that the
droplets settling on the bristles do not become airborne

again.



In yet another enbodinment of the front wall 62 shown in Figure 11, a
"single height' wall 144 is rotatably 13 nounted 142 to the platform
52 towards the front of the cart 50F. A hydraulic ram (or other
actuator) 134 is rotatably attached between and to the wall 62 and
platform52. The wall is seen inits dbﬁloyed position 144 and in 5
its stowed position_l144' Y. atko
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that It 0es no ecggfsgiésoiggaégﬁgébups of bristles are arranged in
columng so that captured waste liquid may run between the
columns more easily. The array of bristles fan out so that
the efflux 43 sees an even covering as it impinges against

30 the droplet collector 140.

Although specific configurations of the deployment
mechanisms are described for each the lateral and £front
walls the mechanisms of each may be interchangeable
therebetween and without departing from the scope of the

35 present dinventiomn.

The mobile cart 50 may be integrated with a tractor
unit so that it is self-propelling rather than as a trailer
ag shown and described herein. The necessgary adaptations



10Fi gure 15 shows an alternative arrangenent of a lateral wall 64
that conprises two arcuate wall parts 1801 182. The wall parts are
slidably nounted together either telescopically wthin one another as
shown or side by side. An actuator 134 is attached between the
platform 52 and the 15 upper wall partl3d80 to extend the wall 64 to

its deployed_position. The actuator.134 is_sh a [ al ght

member, but “fray iR ot BECEF A gﬁ'dl%o%’p iﬁe%‘?%ir] ? 88{%%1\,\6%1] 8% (g

it does notordfeaferskidldd tdersemgi ne or its efflux when in

operation. The f'Fﬁé €8 i\%g agaLBnfhtesesat Qnli§a28 %P?%%k'lglff h@Reandss
1, In b nd 14

on the opposite latera ot h Flgure 13 a

enbodi nent sWBECkhBa¥absetuaqd) | & dpaptet tRoI FREL 0P 145 @ ddidy) 2
configurati ga @éfigtibesdnophet ® rme hrigasiday Efangedarnalesliido that the
particul ar applicat] e epgi ux;43 p rti@sef of
25 exanpl e Fﬁgn\}%l E)“}g%{% % giﬁlgﬁ encg%#;&of P?%gﬁ?ﬁﬁd‘%'o%ie% %?Bﬁ 1;%21 °
bristles 152e8k @roupke of 1GEras| es AATerAPFaNgEY CAScIATHRIEYIshasdt 55
captured wagko hhgubdtABYcasd Heti@emrdly ol ihas ehyeneashbye Theids
array of bristles fan out t hat .t he flux 4 es e coyeri
as it inpinge& AgalRER* tst%ée 4= e?’agél I%ﬁét oﬁje%%o. v gﬁﬁ?t h%l)ﬁghﬂ‘9
speci fi cloconfitgaratédndnsd tifhe dépioyheny RBclsgiesasl¥r Hedevc ihisedend
for each thg hatgsal and front walls the nechanisnms of each may be

i nt erchangeaf)JL e therebetween and wi t hqut departing om.t he scope. of
the 35 present |RFERFFORI tO Elﬁ“l’fée mobi Igh%arcta’%o %éy e nf’%‘ﬁlrglé%sée
with a trackappuntt legst Bat geheirsliel popiopeied maf readiercerzgy axt athe

trailer as gﬁg ign%ﬂesc&%‘leée?le% egh. g1he kmﬁq@éﬁgamﬁgﬂ&@a d=d

of such integration woul d |y aﬁgreci at ﬁd b\é éhe Q di nary, 1
skil | ed Per septrolledThe epdlagthet S8khenf 58 FRELGEEs a ﬁ&%ﬁ?ﬁ vely
wheel 55 whigh maysbeouseds tiee anghellhe Gestatsd. and dr i gerevaydidBre 5as

In figures 1 and f ﬁﬂgwgriﬁ) Y, 18 is angled so that the engine

waste fluid §r 4iFns T ardl e’ fromright to left on the

figures. Alter naVBVé@?Stﬁ@d}%%q‘(éﬁ‘ﬁgD%ééﬁ o REiRngray (He ey (pgorade
L orwa:ﬂleysagai&tgga}cgaggaiewgétefiéxguFﬁf g{&ﬁ%@ FQMFdSpEBEeﬁﬂdimdlahtﬁau.
bel ow 1 ofdagrriase, the REnERn Rufher s huply OV RIELAERRE) oY tne
conpri ses supper tofl egke 8@agbndital 488 postendwete areanearéby nERespi¥aB-
chassis 52. ylhe LBQS£88car 63 hydrawd i &kl Vs PREHAIRA raldé impermeable so
that washing fluid dripping onto it fxom either walls 64,

62 or directly from the engine 10 is channelled towards the

25 rear of the cart 50 and onto the extendable drip tray 58.

The drip tray 58 may be a-rigid comstruction and slidably

mounted to the underside of the floor 53 for stowage and
deployment. The sump 66 may also be integrated into the

drip tray 58 and therefore stowable in a housing at the

30 rear of the cart 50.



15 controlled to angle the cart 50 as desired. Alternatively the |egs
80 may be manually operated via a screwdrive as is well known in the
art. Various nodifications of the drip tray 58 may be nade

wi t hout departing fromthe scope of the Igresent invention. 20 For
exanple, the bjased roller 60 my be positioned at the rear of the
cart 50 anXd¥%Hhdabl e rearwardly therefrom Here the floor 53 of the
cart SO may; bey n&Q@ 't{IE%ELH%al%In%ﬁ% Lt (was g féé&hﬁrﬁéirﬂjﬂ QgpQHE@orm
it fromeither 4, 62 or directly fromthe engine

channel | ed ftflﬁ/\lar%‘”trms PrrEarteiyt heSkard Socandwanlol 52\33 éﬁﬂeﬂaé‘aﬁrél
drip tray 11khe gy g L@y, 3 n oh.a

slidably rmﬁﬁant e% &égﬁfthe u%d%%@o%ﬁ?ﬁeéﬁgogr g3ééggfé?ogfgggggn8fflux
depl oymeht .orThet se@ps 66ramye s sd 48e 42nt egran edni wing inige &rding raySB&lg
and t her ef wa [ u t. the of o

1o cam derkihcepl | Ayledl Hb A nde dadtneibny medths “Tapede ¢
(52) havi ng:@tatrmxg teayelb58yatantr anmt Jv@stt (62 a'radlll a(tGeﬂr,aI 62/\)al bstween
(64) that c tyr 43) in_the ef

streams/dro e;és‘:le(a%? é%g? % § %%%%Lﬁgsdt%rnfjnﬁs &{ﬁlrnagc relr’se(:’ldn that
system corrp:rhesa&sﬂmtnmta:mnt méaﬁ$ cappbliecof ar atcattimg. cnfysai@mgalﬁag abr
| east one wall (64, 62) between wed _and | oyed positions and

char act D1 St R it iedhi 5. CHFt 2E807 CaRp IFoaE ncbpiol Sont ol
system (14&)ysft@|m msaptr@mhmmwhaih o8 aiett h@faet:tuahrtam mesdis it to
the control ste S progr h a set, of actu ositions to
topl oyt he SRR (45 BaSPHrTh71 ookt ap?( it ¢ St ombrate apFrBTenEte
engi ne si zes_fmrefmtguragngmﬁe or dwasdd Ng opetdidernstidds 2. érgaswashing
turbi ne engi ne washing cart as clainmed in claim21l wherein novenent

bet ween st aé:rJrﬂmc‘fepl oyed positions is a rotation of part or all of
the wal |5 (62, pﬁ@agrt@ﬁbgﬂl@ngﬁgma Qésﬁmﬁgt eairtg &f dihend lid 64)aim 1

relative to the platform ( é% ) Avva5| cart (50) as, c|] ai ned
in any one "ORIERE MOVEMENth eéi%?%trhesmq (56'29 %b‘?ﬁ)rﬁ’%%%tjam?? rk¢ 2

portion (72pbt@iked b@ tRerpl abkorm (529 ancha seeand (eertien)( 74 an
arranged at _an angle to the first portion (72) to further surround

t he engi ne SPRIGRE1ICP5 A AhqakeRAYY caft Y50)vak! cl(afhed silatang dife Bhe
clainms 1-3 \Q/@l%rf%lralttg@ wal | (64, 62) or a portion of the wall (72,
74) is arcuate A vvashl ng cart (50) as clainmed in any one of
clai s 2 4 3whéy éfacﬁhw wamrt(gao ) 62% éﬁé#}émﬁéeéne)@tné'hd%ﬂﬁ ©F etxbopi -2

30 struts (Bitkei® thavaghilng caft 6.553) c@&p%@légecal RigBY @&t@‘on (72)
claims 1-5 wherein the wall (64 rlssaSC|ssor arran

(105) coupP&dTEs ahCactft d?‘la(tffﬁ?) fd:széxt%ﬂ oh PSS aBPFEA Bf f?l‘é
wal I's (64, 262png3d &t Aemasahpllg car ttHHOfinst cpan:lﬁ:dnl nN7any tanefafther
clainms 1-6 _wherei n tt%% vvaI Iln% 4, tf§2;( is rotatably nmounted to the

pl atform(?il)rrou a 'second “act Jator (125) extends between
. A washing cart (50) as claimed in any one of claims 1-3

wherein the wall (64, 62) or a portion of the wall (72, 74)
is arcuate.
5. A washing cart (50) as claimed in any one of c¢laims 1-4
wherein the wall (64, 62) comprises extendable telescopic
30 struts (64).
6. A washing cart (50) as claimed in any one of claims 1-5
wherein the wall (64, 62) comprises a scissor arrangement
{105) coupled to an actuator (124) for extension [/
contraction of the walls (64, 62).
35 7. A washing cart (50) as claimed in any one of claims 1-6
wherein the wall (64, 62) is rotatably mounted to the

platform (52) and a second actuator (125) extends between



17 the wall and platform and enabl es angul ar novenent of the walls
(64, 62). 8. A washing cart (50) as clained in any one of clainms 1-7
wherein the wall (64, 62) is extendable via folding wall 5 portions
(170, 172), the folding wall portions arl@ rotatably attached to one

anot her and .an ac at or extend bet ween one portion and the
pl atform anﬂ“een‘é{"ﬁ’) aﬁﬂv&’#eaﬁ £ogm tEHe wWaPRP 8?ti315'ﬁu9'a§ TOVEE I hPEarbe
(50) as cl avaiElds | feanyene of claims 1-8 Wwherein the wall (64, 62)

I's construg efA‘E@%?ﬂfn& %gEtSt %Uz fe c(l%q)me%{‘qr{m\‘,\ig} €nd hgfe%fg?érﬁsalw

fl exi bl e shee bimé engine hi'ng Car
cl ai med i n wiresite bheclwailds (LGLB, \Mﬁéﬂeuns tﬁetwaﬁab%ez vm)f@mmq swgll

at | easts 15,40 el at (¥9hy  Shipgbl e al t SeBiquRk! s e33O0, Jiond . abe

gas turbine enqqne washi ng cart as clainmed In any one of s 1-
wher ei n t h& 12162, aGE?CBSF?er%e@n& REPIRRT s&psh afBr actimtox gééM
turbi ne engh:nenmshbagweaht e CharEEshn i And atme 2014t rekar &int t BRables
dropl et separator (13 136 1)1}1144 i.s. any one of a group conprising a

profiled (I5)%° LT rtﬁjee[ wq A5 -separator. 13. A gas turbine
engi ne waslt .na cmsh:arsgcd:artredSDm aBy cdadmeti dimiarsy lor w\ﬁed:ehme he-8

drip tr %ﬁfhﬁlthEXtﬁggfblg gﬁgos‘ aycééﬁérﬁ@@ a! e%blgrame

froma stowe p05|t|ontoade i on ere rectl
under the efgusEuns cdP€h | #adi dﬂCQ—tl‘rf@aiTB toergiopl &¢s a(4¢le4;2_)olfeel| Shﬁgt
fromthe engjne. 14. A gas turbine engi ne washing cart as cl ai ned
inclaim30 13 wherein the extendable drip tray (58) is. stowed within
the platforkf-(32)928 1SRt RSNy @@%Has?$ ur b HEBS@n§i ndlYi PRe

a washing Gaf tc1asintd al ed JHk Adh 0N Ofa Ll aﬁ@ lsdp, céﬁgrﬂ@éeoglt least
conprises selecting a programfor a particular engine

conf i gubat itat? &ivd AtHe edtve p 1édadlon pattitisg oaT ulnéttétl (A3 hd 3&) -1 east one
wal | (64, Q3) bepwegn stometh&ndngdeRLoyRdrRPYy téONS. as claimed in any

one of claims 1-10 wherein the wall (62, 64) comprises a

droplet separator.

12. A gas turbine engine washing cart as claimed in claim
20 11 wherein the droplet separator (130, 136, 144) is any one

of a group comprising a profiled (130) or a carpet style

(140) separator.

13. A gas turbine engine washing cart as claimed in any one

of claims 1-12 wherein the drip tray (58) is an extendable
25 drip tray (58) that is moveable from a stowed position to a

deployed position where it 1is directly under the engine to

catch liquid streams or droplets {40, 42) falling from the

engine.

14. A gas turbine engine washing cart as claimed in claim
30 13 wherein the extendable drip tray (58) is stowed within

the platform (52).

15. A method of washing a gas turbine engine with a washing

cart as claimed in any one of claims 1-14, the method

comprises selecting a program for a particular engine
35 configuration and the step of elongating or rotating the at

least one wall (ed, 62) Dbetween stowed and deployed

positions.



