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20 SUMMARY
Therefore, in order to overcome the problems of accessibility the inventors
have devised a portable and modular separator/collector apparatus for collecting waste
liquid during a washing operation of a rear mounted turbo jet engine.
The modular waste liquid separator and collector device according to the
25  disclosure comprises as individual modules a support structure, a droplet separator
connectable to said support structure, and a waste liquid chute device, wherein said
component modules are individually portable.
An advantage of having a modular and portable device is that it can be
handled manually, i.e. operators can hand carry the components to the place of use, and
30  assemble it on the spot. This means that it can be used in places where it is difficult or even

impossible to physically locate a large apparatus, which normally requires powerful lifting

means such as fork lifts, hydraulic manipulation arms etc. for positioning the apparatus.



Wth the nodul ar device according to the disclosure each nodul e can easily
be noved to the place of use by the operators, and assenbl ed.

| n anot hewoaspestieof t he di scl osure there is provi ded aPg@tusee10819p9 ovi di ng
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30- 40 f eetensibove ground. The nodul ar devi ce according to the disclosure,

indicated at 10 in Fig. ise | dabl e support
structure 12, a dropl etB@@Eggﬁﬁﬁﬁdﬁpﬁﬁ%b}MEg support structure 12
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Fig. 1 shows a modular device according to one example of the disclosure in

20  a mounted state and in position for use in the figure the device is located on a work platform
specially designed for enabling maintenance work to be performed on a rear mounted
engine of a turbo jet powered aircraft at a high elevation, for example, of around 30-40 feet
above ground.

The modular device according to the disclosure, indicated at 10 in Fig. 1,

25  generally comprises a foldable support structure 12, a droplet separator 14 attachable to the
support structure 12 so as to be carried on the support structure 12, and a waste liquid chute
device 16 (also referred to as a drip pan), which may also be foldable. The individual
components are sufficiently light-weight that they can be easily carried, such as by two
persons up the stairs (or in a lift) to the work platform, where the components are assembled

30  to a functional separator/collector and put into use.

The device 10 is used in a washing operation performed on the engine, the
washing involves attaching a nozzle manifold to the air inlet end (not shown) of the engine,

and applying high pressure water to the interior structure of the engine. This process will



WO 2011/ 130166PCT/ US2011/ 031939 efficiently renove fouling substances and
objects fromthe fans and walls in the interior of the engine. During this
process tWwoengisnwsewi || normally be cranked, i.e. it w PCThS2@inios®a9 by
means of pressurized air at various possible speeds of rotation. The waste
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connect abfleenice o€ aclvit9! entiallashet watbofalis @naothibidnit paan WM Eecdlleetel Nigiel has
an upright orientation and the foot structure is horizontally oriented.
There ey arEplnEe SPRXAYEL QY APPOBRAGJURIAG (RAUBBPVN L AN fod itdds 99atehpn thseki ng
20 gpd ‘;gtrétﬁkil.iﬂ ng the foot 22 and the frame 20 in a first position in
which they are in a generally perpendicular orientation with respect to
each ot her. I|In théNemnbbeiindntidughowmponentsi gf e trividslal alekicagpcamdingt &bithe zi ng

device c ri ses. di agonal hraces 24 connecting the frame 20 and the foot
struct ur‘g%m@ﬁﬁ@%%é%@beﬁl nmge Beali vot al Iy connected at one end, either
to a frame part ZQ{&éang t8 Ffi%.oi aRaxbmpkry @RBoSIRHERE b @Ssufpbi@GL&ibree] 2RENt  at
the other end, such 25that the braces vﬁ/l secure the perpendicul ar

ori ent atdigshosed. t he frame 20 and foot 22 with respect to each ot her.
Al tel_rsnati vely, ther br ac 24 can be separat.e

ockng. of ement - at "BorRomGEnt Ehewlfer FRRELE R Thind S8 HSeEREECHE ™
or i ent atdneRmbboBinidhe tieltesne OrbRTihaesdt stiderufd ZdEre 21¢idl§ cesebleableYch other
rect angusloazgs’ toh ?(;/rimn% (Eovn\?bination where the frame has an upright orientation and the foot
structure is horizontally oriented.
There may also be provided a locking and stabilizing device 24 for locking
20  and stabilizing the foot 22 and the frame 20 in a first position in which they are in a
generally perpendicular orientation with respect to each other. In the embodiment shown in
Fig. 2 this locking and stabilizing device comprises diagonal braces 24 connecting the frame
20 and the foot structure 22. The braces 24 may be pivotally connected at one end, either to
a frame part 20 or to a foot part 22, and comprises a locking element at the other end, such
25  that the braces will secure the perpendicular orientation of the frame 20 and foot 22 with
respect to each other.
Alternatively, the braces 24 can be separate members that are connected by
locking element at both ends to the frame 20 and foot 22, in a diagonal orientation.
In the shown embodiment the frame 20 is essentially rectangular, having two
30  side bars 26 and at least one cross-bar 27 connecting the side bars 26. The foot structure 22

comprises two foot bars 28 piviotally coupled at a position P between the ends of the

respective foot bar 28, to one end of each of the side bars 26.



30 side bars 26 and at | east one cross-bar 27 connecting the side bars 26.
The foot structure 22 conprises two foot bars 28 piviotally coupled at a
posi ti on Wokzetmsersét he ends of the respective foot bar P8T/USe01/8198hd of
each of the side bars 26. WD 2011/130166PCT/ US2011/ 031939
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mai nt ai n e separator posi ane 1rn a Secure nmanner.
A sinpl e coupling Korphheasg eoseparmdrgisbodesclibed below) anchefaimag0 pécesses
in the separator. O her sinple neans for fastening could be elastic straps
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di scl oses an exanple o ropl et separator 14 usable in the present
di scl osure. A simpleDroplieng separsat drosk amemkerswn pke feme kodveuaging i n an

exenpl ary enbadi ment a drapl et. separato 4 caonpri a. frame havi upper
and | ondieerre s eghatd: SRt s aans b de SRRRENTS baF1ashh noery i o
upper angh dR\Waft 288 9ERMSto (HN6Mher & £hélslopl et separating el ements provided in
the frame. These el enents are capable of deflecting the flow of a m xture

of gas and |iqui d &nkitad patgom ¢ brealdg hadesigropmerpup fantations pyitiashmghter eby
the]%iquign]oses nmoment um and coal esces on the el enents. The coal esced
liqud iM*Re formlarger droplets is conveyed downwards by gravity, and

are collected in tihg 3 aweloséy aTexadpls @FABdbpl3i sephiior! DMBSabld B SRGEBNt 31
conprises a drain 34 for draining liquid that has collected in the | ower

frane sedidfre31. There is al so suitably provided tubing 35 coupled to the
0oL 341 0F Con R RIS L S BV ARy,
for renmovdroplet sh:@aﬂaidi[llﬁd:ofrfp@iﬂ&stdl&arﬁé hafih@uppeayindlser henesegmeXQ B0y 3 aigl now
to inog' séildeas%ggl)éggp 3|2a£0¥1ngg&)nogdsia%elr1]}gpe?fané Pfgwg\l{a sS(‘-:Egreneln‘Esg"llJ"{lgre are droplet separating
elements provided in the frame. These elements are capable of deflecting the flow of a
mixture of gas and liquid emanating from the exhaust outlet of the engine, whereby the
liquid loses momentum, and coalesces on the elements. The coalesced liquid in the form
larger droplets is conveyed downwards by gravity, and are collected in the lower frame
25 segment 31. The lower frame segment 31 comprises a drain 34 for draining liquid that has
collected in the lower frame segment 31. There is also suitably provided tubing 35 coupled
to the drain 34 for conveying the waste liquid to a waste liquid reservoir, located on the
ground. Other suitable droplet separators or other devices for removing the liquid from the
air flow may also be used.
30 Turning now to Fig. 4 an exemplary embodiment of the waste liquid
collecting drip pan 16 is shown.

A drip pan 16 usable in the disclosure comprises two main parts 42, 44,

pivotally connected so as to be foldable. These parts 42, 44 form a respective “waste liquid



collecting drip pan 16 is shown. A drip pan 16 usable in the

di scl osure conprises two nmain parts 42, 44, pivotally connected so as to be
f ol dabl e. wOhes¢13pwst s 42, 44 form a respective "waste | PGUIUS201M0B31939

2011/ 130166PCT/ US2011/ 031939 chute" for collecting waste |iquid emanating

fromthe vari.ous points on .the engine duri a.washi.ng operation, A first
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be q©st.§§§ﬁ%hﬂmﬁhgh 1, the two waste |liquid chutes are positioned so as to
be inclined i'n order to enable water to collect by running down the chutes
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can be connected via T-coupling to a common tubing or alternate

ar r angerreessses in said engine housTige rear chute 42 for collecting liquid fromthe
separ.at or has steeper sl qpe/inclinatj han _the front chute 44 in Fig. 4.
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posi ti onothaeneliMedas dtdsr tdenabletigbr tol ditletNBd rip@sid HONS thev dt@US2, B4R Can
be provided. For the first chute 42, in the one exenplary enbodi nent
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figure. r, e Iitabl 0 I ng: ht frame
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The rear chute 42 for collecting liquid from the separator has steeper
slope/inclination than the front chute 44 in Fig. 4. This is simply an adaptation to the
geometry of the engine.

25 In order to position the chutes 42, 44 in their inclined positions, various
means can be provided. For the first chute 42, in the one exemplary embodiment thereof, it
simply rests against the separator 14, as indicated in the figure. However, there may be
suitable means for attaching it to the frame 22 of the support 12 or to the separator 14 or
both. However, this is not strictly necessary. Instead there could be provided a support

30  strut resting against the floor or against some part of the foot of the support.

The front chute 44 is suitably provided with a separate support member. In

the shown embodiment this support comprises a pivotable yoke like device 48, attached to
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underneath it. It can be locked in a plurality of different positions
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limtation to the particulars disclosed herein. Rather, the enbodi nents
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2011/ 130166PCT/ US2011/ 031939 CLAIMS: 1. A nodul ar waste |liquid separator
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support structure and the waste liquid collector are fol dable with respect
t o each lomitasion. Further, although reference to particular means, materials, and embodiments are

15  shown, there is no limitation to the particulars disclosed herein. Rather, the embodiments

extend to all functionally equivalent structures, methods, and uses, such as are within the

scope of the appended claims.



103. The device according to claim1l, wherein the support structure
conprises a frane and a foot structure pivotally coupled to the frane, the
foot struwourd/t3eiong novabl e between a first position wWRETAISR0111031939
essentially parallel with the frame and a second position in which it is
essentiqépxbﬁgypendicular to the frane, and a | ocking and stabilizing
device f ] king and stabilizing the foot structure and the franme in said
15essentially penbendt ¢i@liqabisepirabl 818 colldetod A&/ iLE VI AEriARE HedbN@win@ Cl ai m
1, wherein the support structure conprises a separate frane and a f oot
structure eompatient modwest abl e to each other so as to forma conbination
conpri sing an uErhghg Erane and a horizontal foot, and a | ocking and
stabilizing deVPRY FS%:?Btking and stabilizing the foot and frane

strust ures i m @bplessphtatarlcbindeeibRendhidbupsor2@aidnadialdi on with respect to
each other. 5. The device according to claim3, wherein the frame is
essential | y rietdsshlaniachutpdoyiag; Whgse8i de bars and at | east one cross- bar
connecting the.: si r.el: structure conprises two foot
bar s pivotalF%KQ%%§F§%&§%?§Q%H¥?ﬁgggﬁl?gg?h?@%'respective foot bar, to one
end of each. ofThthkievise decobding to dnith Whelieein thd@ippoit Stridtone ane dhalvadteigliidone
255tabi|izin? strut conpected or connectable to the franme and a foot bar,
respect i vefiectay asgsfoldableqiith fagpect fusash 8 f oot bar in said essentially

per pgndi cubarprd-ent %Eéd?@ingté Blali§ ?P@ﬁéreﬁﬂh@ oftshEEture SmpHes daMnee
| in the 8 &

according to claim4, wher rane is essentially rectangul ar, having
two si de bamda foud statctire pstotadhyeconpleg o Berfranom tectoongruchee beide nizamble and

wherein the foot 30 structure conprises. fwo foot bhars pivotally coupl ed
between ¢ hEetuRgL it phutpbEBEEET 08 aatiapnpar ) HLIE SR a4 oo Lhe i de
bars, and phefié i WhieK | il SsseitRYy ferbealichBRARL thOREmS! A d 1o2ikiAg afd I ut
connected or connectable to the frane and a foot bar, respectively, so as

WD 2011/ 136:26i6P0E/dgg2e fdar/lodkingmd satilbeke thedopt simstuanend o trangrin isgids ai d
essqgtiall Rer end%culgraoghgqhggion Wi th respect to each other. 7. The
devi'Ce acchdidifi yﬁ§]¥?glﬁ%i, Whet8 n the dropl et separator conprises a
frame havi ng THRRRVicBAGIr@MBo ERAE, FRGETRNHS s@pdriSudeufa@mBitses £ apared | ng
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20 orientation with respect to each other.
5. The device according to claim 3, wherein the frame is essentially rectangular, having
two side bars and at least one cross-bar connecting the side bars, and wherein the foot
structure comprises two foot bars pivotally coupled between the ends of the respective
foot bar, to one end of each of the side bars, and wherein there is provided at least one
25 stabilizing strut connected or connectable to the frame and a foot bar, respectively, so as
to lock the frame and foot bar in said essentially perpendicular orientation with respect
to each other.
6. The device according to claim 4, wherein the frame is essentially rectangular, having
two side bars and at least one cross-bar connecting the side bars, and wherein the foot
30 structure comprises two foot bars pivotally coupled between the ends of the respective
foot bar, to one end of each of the side bars, and wherein there is provided at least one

stabilizing strut connected or connectable to the frame and a foot bar, respectively, so as



8. The device according to claim7, wherein said | ower frame segnent
conprises a 10drain for draining liquid that has collected in the | ower
frame segwenn11/138166 The devi ce according to claim 8, fur®PhEUSC@To8i989 ng
tubi ng coupled to the drawing for conveying the waste liquid to a waste
liquid reservoir evi.ce .accordin wherein the waste
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be fol dabl g es@dhbinest part adapted to be 15positioned with its free end
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use; and asse an o tive unit he net hod
accordi ng thdbad@mﬂﬂmxw@mp&nﬁsamndmﬁgdkﬁmmﬁgdumggsamd modul es to the place
of use. 14 The nmet hod according_to claim12, conprising transporting said
modul es t 0%t NEEslexice agFordiag t‘b§rla%8 hwherei sajlgiyer frame segreent ep@PHRSHOd

accqpdi ng Hﬁn?fo@'dfﬂlﬂiﬁ% h\‘,}ﬁﬁrtﬁétrhag RSl HARR ke 1%%1-’&51% SediRdil € further

30conprises a franme anhd 'a foot structure and the step of locating said
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10. The device according to claim 1, wherein the waste liquid collector comprises at
least two parts, pivotally connected so as to be foldable, a first part adapted to be
15 positioned with its free end adjacent to the front side of the droplet separator, and a
second part adapted to extend away from the first part in an unfolded state.
11. The device according to claim 10, wherein the waste liquid collector is connectable
to the frame or to the separator or both.
12. A method of providing a waste liquid separator and collector device , comprising
20 providing a support structure module;
providing a droplet separator module connectable to said support structure module;
providing a waste liquid collector module;
locating said modules individually at a place of use; and
assembling said modules to an operative unit.
25 13. The method according to claim 12, comprising hand carrying said modules to the
place of use.
14. The method according to claim 12, comprising transporting said modules to the
place of use by mechanical means.
15. The method according to claim 12, wherein the support structure module further
30 comprises a frame and a foot structure and the step of locating said modules includes the
step of rotating the frame about axis located on the foot structure.
16. The method according to claim 15, further comprising the step of locking the frame

in place with respect to the foot structure.



