; e3é"- KFFG$HFI J6JT" KU C 30 AUG 2004 WO 02/ 1268J PCT/ NZ01/ 001% ME‘IZ'
APPARATUS E6R, ANI NG MACHI NES Techni cal Field The pr es%’(‘fr/ﬂib‘{/@dlki on
relates to a nethod and apparatus for use in cleaning nmachines.

particul arly, although not exclusively, the present |nven to a
5 nmet hod and apparatus which are particularly adapted to ’mm’mmmmtl es,
wear netals and contani nant deposits frbm |l ubrication systens . ngi nes

i ncluding internal conbustion or comnpression ignition engines an gear

systens. Backgr di ( t .t Qut the
specification sﬂ@%ﬂ'ﬁ’b M%@WGQMEQQ&&@'@MA%@WE hat such
prior art is W dely known or forns part of common general know edge in the
field. s wel | wnthat the use of lubrication fluids such as oils and
simlar sd@ﬁﬂi@@%—!—é—l ubricate engines can result in the accumul ati on of .
i nmpurities, abrasion .15 contam nants and ot her unwanted by-products. An
exanpl e of thi Ihi predest wehtibrupelatdsi tole metharahdepsaratusrion uge insleacing engi nes -
Oy ont og MRS, MELARRER D! SuRlbARoLLANRER, MIERCLIR nitibE Fudgsd bl @

i s heated he engi ne |s ese u s I nclude
varni sts, caethod anke posratsis wmciearalpaetmdlaawadamie@m@ rersqveatnbumﬁes, vwdar oletalan,

accunul at,% n the I ntt%'éggslts@om lu ?lugtfl AC %Is & rﬁﬂ’%m cludbﬁ i'ﬂ?etrﬁ% above,

t hese depo UH"H‘ Jp as a resu |ng e Ol ow by from :
t he corrbus:tombnsmmncramsesswreugewbenhguoés ar‘ﬂd geabuaystdmap of unwant ed deposits
is determned generally by the condition of the engine and the operating
regi me. However, contam nant build up and wear fromfriction is known to

occur, to%ﬁ‘@ﬁmmrti n all engines. 25 A further source of wear in an

engine resides n € build up of what are known as "wear netals" in the

i nternal vol umagyQfisduBfo® BEtHEprioV@AthRbROE thé SpddimAte®ehdlld fr neiviapibe

bet ween novi ng parts of the engine. This produces a sus‘]%enm on.of fine
&

net al Yar tGoesideredyds @A agpissiansihahstsd Arigr ?‘Hés Wiglshy g orms @artpheemmos

accunul at g, MGr hodtleddteh@né Fielinsuf ficient or low through-flow of the
| ubricating fluid. The presence of wear ‘WD 021 12689 2 3 0 AUG 2~~

PCTI NZ01/ 00161 netal s not only danages the engine but al so adversely

af fects the friGL i UHBWMCIhROHRNRBY idhisattin Adles édmrasmslang sfohilgk ds. 1t can
therefore contribute significantly to excess wear of netal-to-netal

i nt er f acesubstandns téri'gﬁfﬁ?éte egBiesysiay resylii ithryaacHmuition o d8Pwiies giiasien | v
totally o &ﬁﬁ V&8 a i fi@ubO Or
build %p %ﬁﬁt r&%‘ P{rﬁéggﬁ%aﬁab v%dé?i Jf“i e%rﬁﬂlgrbg\rgm?we)thﬁogp |uhternal
surfaces ofhicthecasmyilates ln/mgmrafehlpbsﬁmgms GV@émn%an%ecﬂUb%ﬁahcﬁssaTB@ﬁﬁéd into

the enginey 4 hey g\{rlen ehd f06fe H\Gn&%ﬁé&% ﬁ 1! dnglraUs rdinfitd. "H‘Hatslang the

wear netal particles |not res anging the ol is also at
| east par tunyvaintesf hixemodv@tsm@!mdﬁ \raermdvmg:ommpsts. minerBloandAsd denggis.cil of.

m. neral or I’ﬁc% garggg&%ﬁaﬁze on the internal metal surfaces of an engine. As ‘noted above,

20 these deposits build up as a result of heating the oil and of blow-by from the
dombustion processes. The extent of this build up of unwanted deposité is determined
generally by the condition of the engine and the operating regime, waever,
contaminant build up and wear from friction is known to occur, to some extent, in ail
engines.

25

A further source of wear in an engine resides in the build up of what are known
as “wear metals” in the internal volumes of the engine. Wear metals are produced by
friction between moving parts of the engine. This produces a suspension of fine metal
particles which are s;uspended in the lubricating fluid. These can accumulate where

30 ‘there is insufficient or'low throhgh—ﬂow of the lubricating fluid. The presence of wear
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result of the breakdown of l|ubricating oil, when conblned wid aci d
vapour, anWORA#¥8t gas bl ow by under conditions of extreHfe’

pressure. Such conditions 15 can result fromshort engine run tines, cool
engi ne operating tenperatures, overheating or |long storage periods. Sludge
clings to the internal surfaces of the engine and is not easily renoved by
“normal " oil changing. It is known to use flushing solutions with either
petrol or rétarelot enlyidadtages tRDerghmoie ddeadabosly aftsots tha ddctinmuasiaing

PSRy R e e e S e

cl eani ng sy&drefendiame-rhéthl iheerfaces inhe wayinef quality control to ensure that
25 the correct fluids are used for correct anount of tinme and that the
engine is operated correctly during cleaning, Therefore, the user may

i nadver_% ently dlﬁrﬂplk/rh]ﬁuah@ﬁ@rttﬁes‘( dc‘BéslﬂdﬂS‘ganétle tolsstim dv@rcgtmcsulcbmgabdnm:{ 8 short

a period or under the won eratin onditio reducin

ef Fect i veri¥ea rotals qse E'l“é’é’hg‘hlj Y bg’H@FBr'” Bﬁtfﬂ'ﬁ‘t‘?fa{ﬁ"g“aélgﬁrﬁvq'%g'st % ngi ne.
A probl em g {3 rfack SltbM@l Slre:RBE B tiSYSigRiEs Wherd Badesh lavaémabht;chaf pil &porti on of
the cleaning fluid is retained wthin the engl ne. ant am %ates t he new

oi | i ntrodreeas igta e espignfhrge! Hlanmeses g ithnibe i‘f&i‘]otlflh%?fd“ftﬁ g the

02/12689 3m§tap hilGe £ M0 el OO PRBRL Chbindisy tHaedilek alse atRasbp ety w@ffeth&

pr esent |nvent| on to provide a nethod and apparatus for renoving waste
product® on remeiag Kabise. BRIPPY bUjirs ups erminaE Peagid Sﬁp‘?ﬁ%‘t ems in engi nes which
overcones or at |east alleviates problens in engine cleaning 5 systens at

present or at least to provide the public with a usef; cho " Further
obj ects of the Afusthencontaounant 5oHNde) epeipehis “alNFar endlUfFolh CF%FF 8wi ng
descri pti Oﬁsun%ﬁﬁ%%ﬁ&%o% 4ihGorl ARG bl AneH oS RELivite V\Traﬁeﬂ?@eidarsﬁﬁﬁt aed the
present inventlon ere is provided a nethod of .cleaning a |ubrication
syst em of ahm@man@lqumdﬂg&?mdﬂmw AYTERe Qﬁtr@dlm%ﬁsi"é’at?‘f?@ %rdiHg™s r om
the maghi ng, . % il ﬁ%asthbﬁgeh rgirfe! rﬁﬁ%ﬂ-ﬂ I:J)di"qulF\QBBé’rthé RfngeRatlie8 Sovertictiy i Ng
t he cl eani ng F Id fromthe. machi ne; . circulating a neutralising fluid
t hrough t hmar loma $torege pafiedsi Aludhe cmﬂﬁt’fpéﬁ"? g\“r?fgalfﬁuci?% the SpeIRg AP IS i ne
or react N Rk Wh Apb oduce a fluid that does not adversely
af f ect thgﬁs%£%$P% g?act eri sﬁ'(gs of fresh lubricating fluid when
m xed with the fresh | ubr| cating fl UI d; and renoving the neutralising
fluid fromthe hi ?,0‘519 Y- didEd RRGiInkNES ude
refilling the ngﬂckmuﬁ" Vel o ffu%L‘?xél re D%%D%H{&g e r'esh {;J‘BI‘I cation
f1 ui d. 20°r efeetoabltyg altdve mm*:hmdd rmayvaﬁtﬁdtdweomtméémtt@ Rﬂt?fﬁﬁpa@fl?ﬂju’f‘ﬁe cl eani ng
fluid through th r n S8 pGbiRadMeurhbeti d
t hr ough atP ‘ﬁ’ég de%‘@”'?ﬁ ?é%f%arté%g\lnoegté %%gfeanaﬁﬁ ?gr&bf t he net hod may
i ncl ude opetc@siTiZeRche machi ne while the cleaning fluid is wlthi n the
‘machi ne. Preferably, the nethod may include circulating the neutralising
fluid through the machine while the machine is not operating. 30

Existing cleanlng systems have little in the way of quality control to ensure that

A further contaninant found in ehgi nes is "sludge". Sludge is ‘g)é% ‘ad as a
Haish,

25  the correct fluids are used for correct amount of time and that the engine is gperated

- correctly during cleaning.

Therefore, the user may inadvertently use the incorrect fluids, use them for toa
long or too short a period or under the wrong operating conditions, reducing the

30 effectiveness of the cléaning cycle and/or potentially damaging the engine.‘

A problem with existing cleaning systems is that invariably a proportion of the
cleaning fluid is retained within the engine. This contaminates the new oil introduced

after cleaning, reducing the quality of the oil.



3 0 AUG 200 4 Preferably, the nethod may further include fe3ﬂ5Q%Gp' ressed
Z01 ﬁfﬁgp
ude

air into the chine through an inlet as the cleaning fl uj
renoved fr&m&ﬁé&ﬁachi ne. Preferably, the nethod may fur%éejrr 'nc m Xi ng

a lubricant with the 5 conpressed air and circulating the m xture through
the machine. Preferably, the nmethod may include circulating the cleaning
fluid and/or neutralising fluid for a priedeterm ned tinme. 1o Preferably,

t he machi ne may be an internal conbustion engine. According to another
aspect of the present invention, there is provided a nachi ne cl eaning

appar at us I nl Ydiigrardahl ol of 808 r{?%‘éf(@&ﬁ&ér&iﬁ@%‘%é’tﬁo@aﬁ& eani ng

fluid and a neutralising respective one or nore connectors to
connect t heprepysas &drusmpwing lveashaptednetstop uadidsiyable heildhrsmfipmduliricatien and t he

neut ral t st o dhdlinCbredSuiibRBILEERES of IR ofl FRAVBGL RIS RGO dieBhg Of T he
machi ne; ohe or nore punps adapted to circulate cleaning fltid fromthe
first reseswaséms ahpreSntros @t teabt t prgvide dhedpyblio mithheeusafdloridiceeser voi r t hr ough
a machine; a controller to control the transfer of the cleaning fluid and
neutralising fluid fromthe reservoirs to the machi ne, wherein the
controller is operable to control the transfer the neutralising fluid into

t he machi ne af t@ntHel egERDfthel bebsBaSinba BN Gidydecame GppheoLgdbmtthe famalnge
and prompt or control running of the 25 machine during circul ation of one
or both of 9¢%58P¥%eaning fluid and neutralising fluid. Preferably, the
apparatus may be adapted to circul ate conpressed air through the machi ne.
30 Preferably, the apparatus nay be adapted to mix a lubricant with the
conpr essedDiselosue ©fr the dnwentionsul ting air and | ubricant mxture through
t he machi ne. 3 0 AUG 200 s Preferably, the apparatus may be adapted to
si mul t &heous| y Aespies thene hangat atjthe present invention, there is provided a method of

cleaning a lubrication system of a machine includihg:

e removing existiﬁg lubricating fluid from the machine;
. cirt:ulating a cleaning fluid through the machine;

e removing the cleaning fluid from the machine;

15 e circulating a neutralising fluid through thé machine, wherein the neutralising fluid is
édapted to combine or react with the cleaning fluid to produce a fluid that does not
adversely affect the lubrication characteristics of fresh lubricating fluid when mixed

“with the fresh lubricating fluid; and
 removing the neutralising fluid from the machine.

20 ‘ ‘

Preferably, the method may further include refilling the machine with a required

amount of said fresh lubrication fluid.

Preferably, the method may further include circulating the cleaning fluid through
the machine more than once and bassing the cleaning fluid through at least one filter for

25 each cycle.

Preferably, the method may include operating the machine while the cleaning

fluid is within the machine.

Preferably, the method may include circulating the neutralising fluid through the
machine while the machine is not operating.

30



fluid fromthe machine and transfer conpressed air into the machine.
Preferably, the apparatus may further include a nmachi ne operation sensor to
5 detect when the machine is operating, whereby the control I3 AUG m&apt ed
to control the tine that the machine is operated after the cleaning fluid
has been transferred into the machine. Pyeferably, the controller may allow
renoval of the cleaning fluid fromthe |0 nachine only after the machine
operation sensor detects that the nmachine is not, operating. Preferably, the

control | er may PERIeRAlpTRyMESLLMEY SHrtherenaHBYREBIY CBRRPFRY 21T (A tRihd] or
neut ral i sipgnfleUhfbdghaitsiht a8dhé BleanihheiuiREidley AAR{REFHm eRe HenRk!

hol ding is capacity of the nmachine. Preferably, the apparatus may incl ude
an interface to allow a user to input the oil holding capacity of the

machi ne for usg_ | ' ; [ Ld or
et ral i sing 1 P PPAEe iardh i (BB hoho FLARG S Hricdlt diRMe] o
appar af us comyprassed adend dicelmrtingghd Mixtdrectreckad thegnadtenk t hat t he anount of
cleaning fluid held in the first reservoir is sufficient for the machine.

Preferably, the apparatus nay be adapted to request a user to check the

|l evel of 2s cl eastendiyf lthé ehethdEmaly hieclGdeairdunatinigl thie Gldaamgofaaa ahanst erred
into the machi ne and provide an interface for the user to specify if nore

or less chediralisig flyid dor & predetsrrined WPEf erably, the controller may be
adapted to control or pronpt the running of the machine during circulation
of the cleaning fluid and not during circul ation of the 30 neutralising
f1ui d10Prefer a%’r%f?rqbﬁ’e tE‘E)HﬁCBV‘leéPaYrg? aRdNEINGH COIPHRINY BREMR: t he appar at us
using the cleaning fluid, neutralising fluid and/or fresh oil unless
information is entered via an 3 0 AUG 200 6 interface which matches
predet ermi ned regafdirgremarother agpget ef twriragent inveationetheraisipwged Bui d

and/ or frgr?llhﬂ‘iel clefﬁiﬁ%gé;?ﬁq%t\&’s&ﬂaﬁdi%:edet ermned information may include the

source of 'the ¢l ean neutralising fluid and/or fresh | ubricant.
Preferabl y, filseapd sdedrer msaedirs nd cxcedtei soclesrtyg flnicl ardiea oatraisingofied
characteristics of the cleaning fluid, neutralising fluid and/or fresh oil.
to Préferabl {SPEHE®Nr edet er i ned i nformati on may include a specified vol une

of ¢ one or more connectors to connect the apparatus to the machine to allow the
cleaning fluid and the neutralising fluid to be transferred though a connector into and
out of the machine;
e one or more pumps adapted to circulate cleaning fluid from the first reservoir and
20 neutralising fluid from the second reservoir through a machine;
e a controller to control the transfer of the cleaning fluid and neutralising
fluid from the reservoirs to the machine, wherein the controller is operable to control
the transfer the neutralising fluid into the machine after cleaning fluid has been
circulated through the machine and prompt or control running of the
25 machine during circulation of one or both of the cleaning fluid and neutralising

fluid.

Preferably, the apparatus may be adapted to circulate compressed air through the
machine.
30
Preferably, the apparatus may be adapted to mix a lubricant with the compressed

air and circulate a resulting air and lubricant mixture through the machine.



cleaning fluid, neutralising fluid and/or fresh oil. Preferably, the

information may include an identifier to specifically identjgfy,
cont ai ner of cleaning fluid, neutralising fluid and/or fresdnd Iﬁyﬁa@@%\nt

wherein the 15 apparatus is adapted to identify the volune of the container
and prevent further use of the same contginer once the apparatus detects
that the entire contents of that contai ner have been used. Preferably t he
apparatus may be adaBIt ed to all ow conflguratl on  of the control | er.

Preferably, thEr¢ieEalYcths APRAAKEI B BhPERRIA R FinpdtARepys! YTé?’EﬂvepV@o‘é?%T”hﬂ ned

char act er gy £SmHAE riRihthel 4R GARAGR dinbrosied Anfid Bife Mabihihal i sing fluid.
Preferably, the product information entered may have to match predeterm ned

25 characteristics for the cleaning fluid, neutralising fluid and fresh

oi I Further aspsel.suold UG BaRRshly IER e RIS Rs Wl dhchacheRsiter od

inall its novel asp app aren
descri pti dstecgivuen thy nvmhmflse»parmllng, othleyebgritie wohtroliez fie bdated to cbnhueol the

ahoa! montiTh V8¢ A HeRLnEI CSRTA AT 6BeBno e Preaed e eRed B che

il lustratiwi@nidae cleaning fluid machine fill cycle. S 0 Auc ~oo~ 6a
Figure 2: Shows the apparatus of figure 1 in the kinetic cleaning part of
the cleaning cycle. 5 Figure 3: Shows the apparatus of figure 1 in the

fluid extracti @frbRpNAShE cQ@ﬂ?&lle‘P iy 8109 m\)ﬁgopﬁfel éearﬁ‘mgﬂﬂ[ﬂ% tHom3IneWs the

apparatus of figure 1'in the fl Uld circulation part of e cleaning cycle.
10 Fi gor e machBleovsy bfter tstmaaadmue; opérafipiy gersot dnemcmmhat lteeriaghinarisi not
neutralising fluids extraction for re-use part of the cleaning cycle. WO
02/ x2689 ?p%@ Und: ) 0~ Figure 6: Shows the apparatus of figure 1 in the
neutralising fluid fill part of the cI eam ng cycle. Modes for Carrying CQut
the I nvention Referri nghto t he acco drawi n a sche i

tic . _
representation P@‘?fe?b_é" B SANY A AN HEFATY tP%FB}Oé‘HEgECIEa‘F'BQ fluid
cl eani ng a,gR¢RkDRalisidy IR tdrdtrRY iRtd the machine dependent on the oil holding

15 capacity of the machine.

Preferably, the apparatus may include an interface to allow a user to input the oil
holding capacity of the machine for use in controlling the amount of cleaning fluid

and/or neutralising fluid transferred into the machine.
20

Preferably, the apparatus may include a cleaning fluid checker to check that the

amount of cleaning fluid held in the first reservoir is sufficient for the machine.

Preferably, the apparatus may be adapted to request a user to check the level of
25  cleaning fluid after the cleaning fluid has been transferred into the machine and provide

an interface for the user to specify if more or less cleaning fluid is required.

Preferably, the controller may be adapted to control or prompt the running of the
machine during circulation of the cleaning fluid and not during circulation of the

30  neutralising fluid.

Preferably, the controller may be adapted to prevent the apparatus using the

cleaning fluid, neutralising fluid and/or fresh oil uniess information is entered via an



engine 2, is shown: The follow ng description will be given with specific
Feference to application of the invention to lubrication systens of

engi nes. However, the invention may be applied to other nmachd nd$ 208kt

i nclude lubrication systens such as gears and ot her nmechani cal devices, in
particul ar those which involve work trangfer between 10 conponents. The
apparatus 1 includes a tank 3 for holding a cleaning fluid. The cleaning
fluid is preferably an oil-based substance including a sol vent and

anti - wear '"derdpge YEEh nrRtehes RredetRIRYNed eAWFRents o7 Bﬁsc'?ad\mq Hedcperalistng
fluid, buty,idaR&fgEabby has a viscosity 15 sufficient to hold wear netals
in suspension until the fluid is carried to a filter and of |ight enough
grade to pass through fine filters.. Also, the cleaning fluid should be
safe to use in Ente -
seal s or otherP%%ﬁ%@ﬁégﬁ%Bﬂ%@ gﬁE%Hﬁﬂ%nggﬂanﬁlﬁ Bﬂ@%ﬁ?%gﬁ?%akﬂ%h§@§$g?

t he pus posiarl, ekutrbisiny ﬂs:drdem\tmhllohmaast TitanTM Heavy Duty Flushing Fluid
2864, available from Fuchs Lubricants 20 (Australasia) Pty Ltd. The
apparatus may further include a controller (not shown), which may be 'a
programmabl e | egierabRNithe blefetdmiridiaforMat6s sdyiaciday ione or Wureh preferably
includes a user interface to pronpt the user to carry out the various steps
requi red @bpraateristies obthe daaning fleide peutsdigingdIyid And/eF Teeh) ofr ocesses to avoi d
i ncorrect operation of the apparatus 1. The interface al so includes an

i nput nmeans such as a nunerical keypad to enter information relevant to the
cl eanimg cycl e Préferabw(ahplpeec#emmpiimﬂgi ipfammars'bemy implede ardpegifigdyolumd atle a
heat er 0 _rai t e cleaning fluid, 30 thereby

reduci ng i £e§n\ﬂ9 'i%%l'?es}'t'iagnﬁ o OIJ?'?d/? fr%% cr’r'lF)re easi |y punped through t he
engine 2. Wil e heat fron1the englne may provide sufficient heat |f t he
engine is bein% WO 02/ 12689 3 0 AUG, 2?0 PCT/NZ /00161 g Bfra
(kinetic cleaniPrgfprabiy, the dfaupatind oy ing %et?fb'lﬁif*mt HR R speribcy 'Hﬁmdifﬁeera&f‘ed
(static cl.ganifdoficheabfiyf MiidEsbuttal§ing SRICindLEr ¥B3h RBriERAUWHRELIN ik Cl ean the
| ubrication systemof the engine 2, the oil is first drained fromthe 5
engi nes2 anpdanahus iamdaptedus identifniiee veldmeoofithe centsings apd preient fiwiihes| usg o
engine 2 igs | t ad
Fotit a fiefBeRERtRY Al 80 Tan ieRk SRRt Rrores o T S ARE R S
further adhapté abéreusahnector is attached. Thi s connector may far exanple be
a two part system adapted to fit any size of oil fitter fitting and al so
screwinto the oil line in the centre of an oil filter attachnent. |0
Connect ors sui traéfetadiyortnt Rppsratysomey 0k adapredabiangwt dunfigppaioatdfshd chatralter.
engi ne are known and therefore will not be described in detail herein.
Typlcéply a three mcron filter 4 is included between the engi ne oi

i ntake and Sumrél#e%@ttha%m& mf&rﬁéﬂanhﬁﬁeffeu\mamw&fb fnibtdrefre@etefmipl@Vi ded
to filter neutralising 1 uid (see herein below) as it is returned to its
reservoircnaﬁcen§écsﬁylaﬁbéhav@@nmgfbmhﬁ@tﬂﬁﬁnﬁﬁﬁwwégéngne 2, the
apparatus 1 is turned on and the main punp 7 punps cleaning fluid into the
engi ne sunp, thereby replacing the usual oil (the engine's previous oi

char ge being drméﬁeeablprthemrﬁmjomllréanhatg)n entédted rhdvahad t2Matdheredetgrrhined d

t hr ough th apparatus 1 fr the _bald lines in Figure 1.
A net er 16’ PECKBVCE & tﬂ“B i'”tgo'{f”'gh'éetwﬂ"ﬁ'ﬁﬁ f@/d ) frang Plnsferred from t ank

3into

Further aspects of the present invention, which should be considered in all its
novel aspects, may become apparent from the following description, given by way of

example only and with reference to the accompanying drawings.

30 Brief Description of Drawings

Figure 1: Shows one embodiment of a machine cleaning apparatus of the present

invention, illustrating the cleaning fluid machine fill cycle.



engine 2. Preferably the main punp 7 may be an air operated double

di aphragm punp, 25 which is controlled by the controller. The controller,
in a preferred enbodi mrent, nay be a progranmmbl e Logic contr%blgﬂ 8¢
simlar mcroprocessor-based device. The controller control s“hg @ lune of
cleaning fluid transferred and may include an interface to the user to
allow the user to input the oil holding capacity of the engine 30 2 to be
cl eaned. Once entered, the controller nmay determ ne whether there is
sufficient fluid in tanks 3 and/or 15 to. provide an adequate supply of

- fluid and Raurerdl t hshawmethe agfardtugiofl figneent fretheckinetBi grahing eartuofi that i on

bet ween the controll t out put of a level detector may be used for
this purpose. 30 ‘i%ﬁiﬁ’g‘?g‘ia%@ 02/ 12689 PCT/NzZO /00161 9 . To ensure
consistent quality control as well as control over the operation of the
apparatus 1, each quantity of cleaning fluid, neutralising fluid andl or
fresh Pubrfi@deidig f1MYHRe pRParAUACf figdee by theufivig gStraaeon 19 Waste RAERTas a
bar code. This bar cededahing &xsd.gned to the container of the, fluid and
scanned by a scanner prior to it being accepted (or rejected) by the
system This bar code systemhelps to ensure only correct fluids are punped
into the t. hol &l 1tion, i L E i Lce nmay
be provi dg@éLgrg(rh'aut h%?%eﬁ%@’raéétg?gﬁg]gbt gl%g%a{rhgﬁ[}ﬁsrb I,aﬁ?{') pggcnoﬁ(raﬂé who nmay
operate it. It will dearappredeated by those skilled in the art that any
identi;ier other than 10 a bar code may also or alternatively used.
Exanplgs i nclude a pin nunber, password and access cards. Once cl eaning
fluid has h@es 8:r ansfigweehd aiparatde e MGuRLT 2 thdlesang Al IneLtrEMYIndFIORBt t he
user to operate the engine 2 to performa "kinetic clean", in contrast to a
15 "static clean" whfirachandpgienéserarsohie gpriring evcleThe apparatus 1 nay

i ncorporate an oil pressure gauge (not shown} on an external filter, for
exanpl e between the sunp plug and the apparatus 1 to ensure that there is
oil pressure in the engine 2 when it is operated. The dipstick may be

, pronpted to be checked by the operator to ensure that 'sufficient oil is
present in the engine 1'1 and the apparatus may pronpt the user to 20
confirmwhen this has been performed. The user nay specify whether' nore or
| ess cleaning is required through a user interface and the controller wll
operate the apparatus 1 to add or renove fluid as required. Figure 2 shows
the circulation of cleaning fluid through the engine 2 and filter 4. 25 The
change in circulation is achieved through opening or closing appropriate
val ves, referenced 12 in the figures. The operation of the valves 12 is
controlled by the controller, but at |east selected valves 12 may include a
manual override. The apparatus 1 also includes an optional vibration
detector (not shown) which 30 can detect whether the engine 2 is operating
or not. The vibration detector may be linked to the engine 2 and detects
when the engine 2 is started. The vibration detection system in a
particul ar enbodi nent, sinply uses a connection to the exhaust pipe or
associ ated part of the 'engine 2. The controller nmay thus sense when the
engine 2 starts and tinme a predeterm ned interval of cleaning tinme before
pronpting the user to 3 0 AUG 20E14 WO 021 12689 10 PCT/ Nz01/ 00161 turn
off the engine 2. O course in an alternative enbodi nent the controller my
be connected to the engine 2 to control its turn on and turn "off. If at
any tirne during the cleaning of the engine 2, the vibration sensor detects
5 that the engine 2 has stopped operating, the controller may pronpt the
user to perform



a predet erm ne cedure. This procedure may be chosen to

pr ocess isnﬁgwng%gd correctly. The cleaning fluid s theﬁT§ﬁ§@§&#ggpto
waste 8, as illustrated in figure 3. Air is to allowed to. enter the engine
through an air inlet. 20, followi ng the paths represented by dashed |ines
in the figures dependent on the operatiop of the air valves 18. Air nay

al so be provided to the main punp 7 and waste punp 1 1 as required. A waste
punp 11 mayidaes pr ovi deslvé ehef pphtatisaserigirah mh Be @futlai@n® Agid el pard srdgpendent.
of the main punp 7." 15 For oil flushing; filter 4 is used. The connectors
to the sunp and oil F??W%ﬁcﬂﬁ%rture may be stored in a reel 9, which may be -
optionally sprung so as to retract the tubing when it is disconnected from

the engi nemodaaefcﬁooae_\fcﬁﬁg Oattthe Ri@ritfoput! et 19 may al so be stored in a
reel (not shown). 2 n addition to perfornmng a kinetic clean, the
apparatus 1 may reftriry@lthy addoréhadling|drokings, & &nkrReE e Rdtatlonldt @ flush of
t he engi ne This may be perforned using the sane type of cleaning fluid

2.
as the Ri n&lepring 2epgfatust eeierpllyirglersnced Tdapalpanied 3mpshineon R AgHIEAENf | ui d
may be usedngife 3t AtdHownC ! BRNMEWiInD UeP&ihioh WRE b¥ kAR WitsddcRRlberdlce . 25
but the kinetic clean has the advantage of generally resulting in a nore
t hor ough afePlicatipn af thedneasion (9 luprigatian systamsgef anginegqliomeyer. ttireinserfiare oi |
"is drainegfr ' ' ihds 4 ) Al (A ' t he
i 0 pap. PR o e et (1RRap KB d AR R R BB e
2 as il | uspker atechaniedl gayigest i particyer Wiopewhichdheadye watk Trrsdertietwesreani ng
fluid S i sferred into the engine 2, the main punp 7 circul ates
t he clggniggﬁP?ﬁ%gathrough the engine 2 as illustrated in figure 4. The
cleaning fluid is extracted through the outlet 19 and filtered through
filter 4. prior_to re-enter.i mai n for recirculatiqn. After a,
speci fied peri o&'t‘%f'p&ai%? qdﬂ?q‘gqfs’rf’agfngénﬁgﬁg?léﬁf’@d‘ﬁewgc ‘é‘dtgﬁ{a F@FP'@F,ﬂ”iche
circul at'i o wéfeedopann Biltbhdddi stibbtansd PRRAEMgaANbINNE akd eativear bldiiksMEhere 3 O
AUG 2~4 m be returned to tanh 3 via an additional valye and |[ine fromthe
mai n punp FtBAaKERNE ABTOTSHEIWNE, clepningdififid iyt {faRrpleraily BRRANSFRWi gure 3,
depending suFfitRAtH RIIE MeSr netald iNesubbaHstbn Ul tHe Fiudd isf dawiigl £c0a filRdtlkand Dot S
shown in fjgure 5. For a diesel engine, all cleaning fluid whether froma
ki netic or €Y fPech padn e R Brweh dine ditee aY 1R SleaNIHR | fid phoyldsbe safe to
cont.am nat gt igemedrfidelwigR istiuRnih AndAeh d&AEROEhy IWRRIR38al§ OF ofhePet rol  engi ne
the cleaning fluid used for a static clean may be used a predeterm ned
number of EIRRENERPT Ihe frainpy A ?“”iaP'ef%‘?ﬂ“tS\sz"ﬁg karriBe PerPPPessPl thA PIRFEEh t he
fluid has peemidh is TRaA®Head| Diky BINSAHS Fiiid b4 du, tAV8ildhePirBinHicR LIMHERhRY Out
of the cleaning fluid fromthe 10 engine 2, conpressed air mxed with a
hi gh sPd p diustrgtesiabBtyt8wn into the air galleries to pressurise the engine
2 and help renove nore residual oil after draining. The high slip oil
replaces fluid on the bearing surfaces, creating a lubricating fluid on
t hose surfaces. . The ¢ e be f ipto _the engi.ne 2 through air
i nput 20, or al 1-%8:1%&8?%2% ﬁ%ﬁﬁg@ﬁéﬁﬁn%ﬁa’o %g?ntgoﬁlfr nﬁgﬁ?‘?wi)i’)v‘%ﬁr}’e?‘a‘f h% i netic
and/ or st apriograghrealrie dfgid trntetign atertBergndcadriag Mievige ofvhich@refemalyi inguddsua d, a
certain ampunt of fluid still repains in the engine 2. This ul d
cont ani n'atr‘rgsetr ﬁrggﬁ‘f?cees 7 %anp%)%haecuesﬁ p?%cir%mgrf ?H@"‘%S sﬁ%”c?ur(?ﬁwée‘{ %@mﬁéP? or mance
of the2bil cledriiny efde and tdmoaippakegtptscebsgetof avoltsinaorrezt topataitish B tHd ush of the
engine 2. 20 A neqtnﬁ%?s%qg fluid is retained in taqg 15 and .ig,transferred
into engi n@PRTHES ' | G PIEIEEE PR feided a8 NP &SRR UGB 3 M AP UMREFR F8YREhEat er
to raise téeet mgeratibnrdevnt tdthensednira) ¢y&id) Gorf dxaimbld purhsiayipaehetdbe
neutralising fluid is a fluid adapted to conbine or react with the cleaning
fluid to result ina fluid with which fresh oil may m x w thout 25
significant!y dpal atkNOmbDfofiddd dabedti14 BGalblne ImRalld &1 b-8ldMnllo il 2! s
has sufficient [ubrication properties to ensure that the bearing S4r'taces
of the3®&ngihseely reducingita diseesiyeo lalibwiit tat bomocuedsily pimiped ahrosghatite-angiref t he

engi ne 2 aft .l i 3 . A SH he neutrali.sing fluidis

T eanTi Hedy i SRR 4 Roske i unlicd Sl e Pl dlar B8ebe
Lubricants (Australasia) Pty Ltd. This neutralising fluid is designed to be
used in conjunction with TitanT"' Heavy Duty Flushing Fluid 2864. It wll
be appreciated by those skilled in the art that variations and

nodi fications fromthe characteristics of these oils may be made dependi ng
on the specific cleaning fluid used, the fresh oil used and the specific
requi rements of the system In particular, it is WO 02/ 12689 12 3 0 AUG
200e PCTI NZO /00161 anticipated that specific neutralising fluids andl or

cl eaning fluids nmay be fornul ated for



specific oils,: Therneutralising fluid is flushed around the engine 2 in the
same nenner as a 5 static clean for the cleaning fluid and ghepygraggned
either back to the tank 15 or to waste 8 depending on the requirenments for
the f1ui d.WAPYEHatively, the machine may be operated dufCRGZN%eH ation of
the neutralising fluid, A single supply of neutralising fluid may be
suitable for several flushes t hrough an engine 2,. given that the engine
has just been cleaned by the cleaning fkuid. Any remaining fluid does not
have any substantial 10 adverse effect on the quality of fresh oil placed

in the engipated (krmcmhrn@bnsb Repahing icfcid RdiHoL L 83 dHgidel BLiIrd SPRYatBE (R
separate after use, | om ng re-usée of these fluids if required. The

appar at us cieanwgi,lsoq%{o,rrapd,vﬂh@trﬁéqerdﬂ PRt ba neguiFdii ds are nmde avail able for
re-use dependent on information provided about the fluids. This 15
informati on may be part of the product information or may be stored in the.

apparatus 1 an to th tore i nf matlon
to determ ne Vﬁ]‘et{l@% %gqﬂﬁc ‘%I %%8?%§u%n§ d heeél)ll 'safrasfdra' rfrhy el ude. a
menory Sf orengeec&mm@re\ﬁ@par@u& 1 sbomardd torth engiegar drhegsuMpaaloqpef aigion2 of t he
appar at us Thi I he n cl ea erf d, product

i nformati o%p Eri%algaab'ri'dcj;ﬁrall %‘p@é:r ga&g&é@? {hlen%un %'f Hé’q%rq“é’ﬁ% CB%T‘?Cg?drred

Fi nal |y, d@blthe apmgwatus 1arﬁlet¢1emiterresrmm:ded aodmtfbxehexcwpp'ablee:ooomercmor S. The
sunp 25 pl er ced and th

o1 et Siendhcritbsalicekd ml frieR BB oP ar Bl niE o FgnpeanRadhe 88 Bhbci 11 o
conponent of (on flitart #igiey sandfals;ol“se:revn\n&ltthe)b‘ﬂ lrevinntge kamvelokgroiv fik@ntachhen. such
equi val ent herein i.ncorporated_.as if vidual |y set forth. 30

At hodgn e BT RGaHRRs e BRER R St < PGS g eTag 28 t h

r ef er ence knowpasdithérefeearoill oty deschibey if @taili Herdis. t 0 be under st ood t hat
nodi fi cations or inprovenents nay be nade thereto w thout departing from

t he scope of the appended cl ai ns. WD 02/ 12689 13 3 0 AUG 200

PCT/h NZ01/ 00|16 éTﬂaiaiﬂms althre rietdnofilted 4 is lhegmba@eﬁwédmbmb egguine il Wﬁlta%ﬁcpl;] a

machi ne i ncl udi renoyi exi s u | ui rom t he pachi ne;
circul ati f§™8 p&‘r&g%ﬁﬁ?%‘g‘%“i‘u ”fth’F'b{! '%fc {ﬁ‘ﬁ“éﬁﬁt °‘5ded to ff*'b‘%frﬂeﬁﬁ isinge

cl eanimg frluldi (ded hamntmmnMeturﬁedmt@ﬂesé\goameut ralising fluid through
the machi ne, wherein the neutralising fluid is adapted to conbine or. react
with the cleaning fluid to produce a fluid that does not adversely affect

the lubricati oone@&feagapemﬁé ns%natectta.a €S thel dHaineCA ith8@pparkiud 1Wo@armE% ¥8d Wi th
the fresh |Q |lubrijcati n? fluid; renoving the neutralising fluid from

t he . machiefg themainfumng, Wb‘a‘PéfC’?ﬂ"mQrﬂ”ld intqERerRAginenMRI ithryeRereplacingghe he
“machi ne Wikl il @R WnGRE ' ApBYBLS B cBabd bé:ﬁﬁ%ﬂu‘xé&bﬁrlﬁ% RAnihgMi the flow 3¢ The

met hod of either claiml1 or claim?2, furt i-ncludi ng circul ating the

cl eanifg *l%GM9 fHidtgHaNTEe FRRHAHE 1r’rf5P'E tamad iHehavmiY teakdd feestiREidureani ng

fluid thrquoknider ERRIpreN8ed td MBhitdrQhe 081G trdnsidii& BLRAGk 9fintaNY . One
of claims 7 to 3 further including operating the machine 20 while the

cl eaning MMM 2is within the machine. 5. ~The nethod of claim4, further
including also circulating the neutralising fluid through the nmachine while
the machine is_not operating. 6. The nethod of any one of clains 2 to 5,
further includPfiferpel¥dhemaibpyredseay B¢ pn pifopetated dedbld diaptiragm Pystrem

through aryHigy ﬁ%oﬂﬁoﬁé&%ﬂh@%’nﬂgllérl Whg coftrOfr NG 4 ﬁ'@ﬂa\fr%q e%ﬁ:ofd n@eﬁht B8y be

- machine. 7. ‘A nethod of cleaning a lubrication system of
i ncl udi ng2 prwﬁmmah@ legtic Pontrgiler i simlat mmgownogworbamdtdwcmchu ne;

- The controlier controls the volume of cleaning fluid transferred and may include
an interface to the user to allow the user to inpht the oil holding capacity of the engine
30 2 to becleaned. Once entered, the controller may determine whether there is sufficient
fluid in tanks 3 and/or 15 to provide an adequate supply of fluid and controi the amount
of fluid transferred. Signal communication between the controller and the output of a

level detector may be used for this purpose.



circulating a cleaning fluid through the machine; supplying 3brpGeggied air

at  an inl etwefpatidyge | ubricati on system and 30 renoving the ing fluid
from the nmachi ne t hrough an outlet of the 3 0 AUG 200 13)%&%18?/?:"3?]1 on

system circulating a neutralising fluid through the machi ne, wherein the
neutralising fluid is adapted to conbine or react with the cleaning fluid
to produce a fluid that does not adversefy affect the lubrication 5
characteristics of fresh lubricating fluid when m xed with the fresh
lubricating fluid; and removing the neutralising fluid fromthe machine. 8.

The net hod of errbheﬁurslcanmtén@éuﬁhabmt%; ad We Hgb&&rcmo?@btnﬂ\e elé{%g%?‘ﬂjie with
the 10 comgressed air and cjrculating the mxture hro;& t rication
&Ny

system 9. RFFEAYYE T GACTH Ui BE%IG?JH"“Q Aeidppesgratining fluip rifresh hbrinating

circul ati nguiﬂhﬁa\PbQQI@hﬂﬁbJ bk @nﬁqﬂgllégntlﬂﬁugtfﬁl dsSd P& ddadi q'hfsotgar%od is
predeterm ned tine. A machi ne cl eani ng dgé)arat us 1 ncl udi ng % st and

second 4es§?5\ﬁj’lef’§°tﬂ65 F%é'l”?'éﬁath@{flé%ﬁ'w@scfahfﬁﬁ Vaﬁdcaimﬁemlqrraﬂousbmlgg 15 fluid
respecti vehyseptdd@r RijedBY) &yCHB @9%9{ ST%QbT‘;r%BQQ stbihh r IH% c{tng/ %or}?ect

machine to_allow the cleaning fluid e neutralising
t r ansf er r eHUiEH SIRyPHRPESIAtRhE SorTent loldine tanks. &F addrmomohdmmcamls:lavrcermr e

pUTDS adapiay HeGreistiRREHEANb Iaatoh il LOMLLIE f 14 Shodl iESRRy©l T 2N

neutralising fluid fromthe second reservolr
cont r ol | er °R&5a€dht it aYill bpappregiasscelry Hiose higlles ieamd amg tMtuard iderdifincotheatHasi ng

fluid {gombBecddesRiy ks or Eﬁerhgﬁv ngn%xae’gfpﬁg ‘ﬁ'lcrl.lc#e E’r{ ol leriis

operable to control the transfer e neutral 1 sing ber'tpr?és%é’hl ne
after cl ea‘r‘ﬂ%@f%?ﬁ ¢3rd$-d has been CI rcul ated t hrough the rrachl ne and pronpt
or control running of the machine during ci rcul ation of one or both of the
cleaning fluid and neutralising fluid.-1 1 . The apparatus of claim 10,
adapt ed to cir e deandigoildd besl bagn tramefertaghintonbe ragink 1% tha BoritllerTiney

e R e A e e L T s R
3 0 AUG 20(staticigeard whdrethaspginats ok opértitedr Thleaipparhtis dmayliaddipdrate adapt ed
to simul t a&ﬁﬂ@%u\‘e Elmv(ﬁot shown) on an external filter, for example Between the sump plug

and the apparatus 1 to ensure that there is oil pressure in the englne 2 when it is

operated. The dlpstlck may be prompted to be checked by the operator to ensure that

sufficient oil is present in the engine 11 and the apparatus may prompt the user to

20 | confirm when this has been pérforrﬁ’ed. The user may specify whether more or less
cleaning is required through a user interface and the contrbller will operate the apparatus

1 to add or remove fluid as required.

Figure 2 shows the circulation of cleaning fiuid through the engine 2 and filter 4.
25 The change in circulation is achieved through opening or closmg appropnate valves,
referenced 12 in the flgures The operation of the valves 12 is controlled by the

controller, but at least selected valves 12 may include a manual override.

The apparatus 1 alsq includes an optional vibration detector (not shown) which
30 can detect whether the engine 2 is operating or not. The vibration detector may be
linked to the engine 2 and detects when the engine 2 is stal.'ted.. The vibration detection
system, in a particular embodiment, simply uses a connection to the exhaust pipe or .
'asso_ciated part of the engine 2. The controller may thus sense when the engine 2

- starts and time a predetermined interval of cleaning time before prompting the user to

-
3



the cleaning fiuid fromthe machi ne and transfer conpressed ﬁ&dﬂqﬂﬁ t he

machine. 14. The apparatus of any one of clains 10 to 13, %J t cluding

a machi ne Syvopgixsd on sensor to detect when the machi ne i pcopeomdiieag,

whereby the controller is adapted to control the tinme that the nmachine is

operated after the cleaning fluid has been transferred into the machine.

15. The apparatus of any one of clains 10 to 14, wherein the controller

all ows renpoval of the cleaning fluid frdfhthe nachine only after.-the

machi ne operation to sensor detects that the machine is not operating. 16.

The appar atuis offfthaspoisad. oPf equsses ancaltegnatiye eWﬁ@‘i"m%ﬂtrﬂh@C%Fﬂ”PbF’PéPe

contr ol s. t BérRBRUML o efbifE Rl Blohkbiiith @RbOEndEM b i sing [l uid transferred:

into the machine-: epen dent on the oil holding capacity of the machine. 17.

The apparatus of claim.16, _| ncluding an interface to allow a user to input

the oil 15 hol dlf@ﬂan?\)aﬁﬁ\ fdu¥i ?fthé E‘l@arﬂﬁ&@l’ 1he e§18irne ‘25%6 Olbl%‘?leﬁ 's@hdok thet:ﬁe

amount of cleaning f1ul nd neutralising fluird transferred into the

machi ned 1fhat Teeengipra? a?ﬂgtme@nyﬂe‘mﬂ die eenirolisr MY PEPMIAL the yserie Perfaet udi ng

a cl eani ng PIRURoR Lo GhERMHAGAdss s el d 0

the first a%é%ﬁgeeﬁ&%? (?Eceoifalregrglﬁtg #ogrg&%rhg%rmch%ee ¢ hgarappar atus of

any one of cohpletesd cb@ectly.17, including neans to request a user to check the

| evel of-cleaning fluid after the cleaning fluid has been transferred into

t he machine and provide an interface for .the user to spemndy if nmore or

| ess cl eani ng fThua clearng 8uidiis dtbn dardBddo ayrste &t assillostrated)i !ﬁé‘%? AigiEms 10

to 19, er ontral | &

runni négm al e mac ”:Eer{gh %In % ta&ﬁ%ru@ﬁ?]p%?g}[] 3%6 q%l%%f‘ég*ﬁ él)gth n{eg not

during ci rdaﬂhatl ilicms infthé }ﬁnguraeutepemmst ng tiid epedatiodlof ﬂﬁhenra{pkyaai éﬁu@@fﬂaﬁny one

of clains enthec [ PR &Y:

appar at us %115? ﬁ’a pf‘?'nvéd Mégahl nga' Iq]né‘ﬁ“tv?ig P‘s‘ﬁ‘ﬁgd'?%% u%%dd/ér %?%Eﬁ'nou

unl ess pro(ﬂMrhawlm‘_mvrlﬂédmfacshtmtdweldgwf theagnginet 2 irfdependght ehthgaraimesmp a a

AU G.200 12pr edeterm ned requirenents for the cleaning fluid, neutralising

fluid and/ O0r fresh oil. 22. A machine cl eaning apparatus including: first

and segodnd reservoirs to receive a cleaning fluid and a neutralising 5

flutd respecti Vel RiRing! il £1:GR80° The tandcdit O ROFH slialtPBRfidus o the
aperture may be stored in a reel 9, which may be optionally sprung so as to retract the

tubmg when it is dlsconnected from the engine 2 The connector to the engine outlet
19 may also be stored in a reel (not shown)
o0 , ‘ . | :

In addition to performing a kinetic clean, the apparatus 1 may dptionaily_ also or
alternatively perform a static flush of the engine 2. This may be perfarmed using the
same type of cleaning fluid as the kinetic clean. Alternatively, a separate supply of
cleaning fluid may be used. A static clean may be performed without a kinetic clean,

25  but the kinetic clean has the advantage of generally resulting in a more thorough and
complete clean.” If a static clean is required, the engine oil is drained from the e'ngine 2,
if it has not already been drained and the main pump 7 transfers the cleaning fluid from

the tank 3 into the engine 2 as illustrated in figure 1 for the kinetic clean.

30 Once the cleaning fluid has been transferred into the engihe 2, the main pump 7
circulates the cleariirig fluid through the engine 2 as illustrated in figure 4. The cleaning
fluid is extracted through the outlet 19 and filtered through filter 4 prior to re-entering
main pump 7 for recirculation. After a speciﬁe'd' period of time, which may be indicated

by the controller, the circulation of cleaning fluid is stopped and t'he cleaning fluid may



the e¢leaning fluid and the neutralising fluid to be transferred though a
connector into and out of the nachine; one or nore punps adapted to
circulate cleaning fluid fromthe first 10 reservoir and ngptaygl Jog4 ng fluid
fromthe second reservoir through a machine; a controller to control t he
transfer of the cleaning fluid and neutralising fluid fromthe reservoirs
to the machi ne, wherein the controller |§1adapted to transfer the

neutralising fluid into the machine after ean fluid 15 has bee
T cutat ohe PHUBIRTOUHEK ARV R GAAHIP AN A A e B MeITER FOgtED] 46 Skt he

appar at us ({4 Qb Wsh Nek i€ 1& MRAM BYsihdwh th if@ELT, dlebshdifg bhuksli %@Urﬁg férr@sh
oil unless product information is entered via an interface which matches
pr edet er nflnedd Retgui pkefieidtte taak 19 heskowain figurelui Bor fdigselanodieng!l clegning
and/or fresp whéfhefﬂo%fa 6o BPRAR! HsarPlncthd BE bisthRlell's8 tnle 6lsAnBe22,
wherei n t he produc Frat on Incl udes The source o eanlngf ui d,
neutraji Sbﬁgtafdmutdd gedérally toetsin toohmuctansrbo@Awhdiees aqupaipam'oiser@ineamy: one of

clainms 21 to 23, t he ro uct _information udes a specified

Co ure. of CloPBRAITIGY HFeH fhr e SISPS Ry B9 U AREHBIETTIE RS S ye
appar at us pgfticalylyqahR feflows aikiretidFlush |r24vh|<ybhﬂfeeﬂlmd hhe bpédisesrdeasl or mati on 25
includes an identifier to specifically identify each container of cleaning
fluid, neutralising fluid and/or fresh |ubricant, wherein the apparatus is
adapt ed t0 | de Rl fi¥arledBsly b itiendiraliy 0B lﬂsrou@'a@tfmar B¥&Rhg ld HEh e of

t he sane container once the apparatus detects that the entitTe contents of

t hat cont ahgiee Qhammplnwnd wedixe@Ovithea h‘ﬁiﬂesmpplamalf bs bdﬁwam;OGhe awfgaliéridsi® 10
to 25, adapted.to,allow confi uatlon troI M s . 17
27, “The aptrsedrtrorireraiy B At SPCiRe ol Rt opeipind: ST o

i nformati en rémé@dsemnmtthmbe:mg)mﬂmer crieathoh amarra:etueg flatd @rstHase shefabed. he
cleaning fluid and the neutral |€ fI ui d. ﬁéS T%g alplgar aébls of an%/, ope o]
clains 2178 c?B“erP'éi"rf“?‘ﬁQeﬁ? {he RPYPAtENIE ANNRIAO neftarRatiely

pr edet er mﬂm,%ggﬁg%@@; airiigddics for the cleaning fluid, neutralising fluid
and fresh oil. The nethod of any one of clains 1 to 9 when applied to a
| ubri dati on syst em of an internal conbustion engine.
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characteristics of these oils may be made depending on the specific cleaning fluid used,

the fresh oil used and the specific requirements of the system. In particular, it is
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specific oils.

The neutralising fluid is flushed around the engine 2 in the same manner as a
5  static clean fdr the cleaning fltid and then drained either back to the tank 15 or to
waste 8 depending on the requirements for the fluid. Alternatively, the machine may be
operated during circulation of the neutralising fluid. A single supply of neutralising fluid
may be suitable for several flushes through an engine 2, given that the engine has just
been cleaned by the'ﬁleaning fluid. Any remaining fluid does not have any substantial

10 adverse effect on the quality of fresh oil placed in the engine 2.

The neutraﬁsing fluid and cleaning fluid may be kept separate after use, allowing
re-use of these fluids if required. The apparatus 1. may control whether or not the fluids
are made available for re-use dependent on information proVided about the fluids. This

15 information may be part of the product information, or may be stored in the apparatus 1
and the product inférmation compared to the stored information to determine whether

the fluid can be reused.

The apparatus 1 may include a memory for recording various information
20 regarding the operation of the apparatus 1. This may include the number of cleans
performed, product information regarding the fluids used and timing of the cleans

_performed.

Finally, all conduits are then removed ffom'the adaptable connectors. The sump

25 plug and oil filter are replaced and the engine is filled with oil.

Where in the foregoing description reference has been made to specific
components or integers of the invention having known equivalents then such

equivalents are herein incorporated as if individually set forth.

30 Although this invention has been described by way of example and with
reference to possible embodiments thereof, it is to be understood that modifications or
improvements may be made thereto without departing from the scope of the appended

claims.
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. circulating a cleaning fluid through the machine;
5. . remaving the cleaning fluid from the machine;
o circulating a neutralising fluid through the machine, wherein the

neutralising fluid is adapted to combine or react with the cleaning fluid to
produce a fluid that does not ad\iersely affect the lubrication

characterlstlcs of fresh lubricating fluid when mlxed wn:h the fresh

10 lubrlcatlng fluid; and
. removing the neutralising fluid from the machine.
1 . .
2. The method of ciaim 1, further including refilling the machine with a required

amount of said fresh lubrication fluid.

15
3. The method of either claim 1 or claim 2, further ihcluding circulating the cleaning
fluid through the machine more than once and péssihg’ the cleaning fluid through
at least one filter for each cycle.
4, The method of any one of claims 1 to 3, further including operating the machine
20 while the cleaning fluid is within the machine. .
B.  The method of claim 4, further including also circulating the neutralising fluid
' thrqugh‘the machine while the machine is not operating.
6. The method of any one of claims 2 to 5, further including feeding compressed air
into the lubrication system through'an inlet as the cleaning fluid is being removed
25 from the machine. '
7. A method of cleaning a lubrication system of a machine including:
. removing existing lubricating fluid from the machine;
. circulating a cleaning fluid through the machine;
. " supplying compressed air at an inlet of the lubrication system and

30 removing the cleaning fluid from the machine through an outlet of the
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15 fluid respectively;
. one or more connectors to connect the apparatus to the machine to allow
the cleaning fluid and the neutralising fluid to be transferred though a

connector into and out of the machine;

. one or more pumps adapted to circulate cleaning fluid from the first
20 reservoir and neutralising fluid from the second reservoir through a
machine;
o a controller to control the transfer of the cleaning fluid and neutralising

fluid from the reservoirs to the machine, wherein the controller is operable

to control the transfer the neutralising fluid into the machine after cleaning
25 fluid has been circulated through the machine and prompt or control

running of the machine during circulation of one or both of the cleaning

fluid and neutralising fluid.

11. The apparatus of claim 10, adapted to circulate compressed air through the

machine,

30 12. The apparatus of claim 11, adapted to mix a lubricant with the compressed air

and circulate a resulting air and lubricant mixture through the machine.
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u& () - 2! @%Wu%'hé)a'pﬁé%ﬂ’s"/@f' ér)y' §f@ of claims 10 to 14, wherein the controller controls the

amount of cleaning fluid and/or neutralising fluid transferred into the machine

dependent on the oil holding capacity of the machine.

17. The apparatus of claim 16, including an interface to allow a user to input the oil
15 holding capacity of the machine for use in controlling the amount of cleaning

fluid and/or neutralising fluid transferred into the machine.

18.  The apparatus of any one of claims 10 to 17, further including a cleaning fluid
checker to check that the amount of cleaning fluid held in the first reservoir is

sufficient for the machine.

20 19, The apparatus of any one of claims 10 to 17, including means to request a user
to check the level of cleaning fluid after the cleaning fluid has been transferred
into the machine and provide an interface for the user to specify if more or less

cleaning fluid is required.

20. The apparatus of any one of claims 10 to 19, wherein the controller is adapted
25 to control or prompt the running of the machine during circulation of the cleaning

fluid and not during circulation of the neutralising fluid.

21.  The apparatus of any one of claims 11 to 20, wherein the controller is adapted
to prevent the apparatus using the cleaning fluid, neutralising fluid and/or fresh

oil unless product information is entered via an interface which matches
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23.

24.

25,

26.

A machine cleaning apparatus including:

. first and second reservoirs to receive a cleaning fluid and a neutralising
fluid respectively;

o one or more connectors to connect the apparatus to the machine to allow
the cleaning fluid and the neutralising fluid to be transferred though a
connector into and out of the machine;

. one or more pumps adapted to circulate cleaning fluid from the first
reservoir and neutralising fluid from the second reservoir through a
machine;

. a controller to control the transfer of the cleaning fluid and neutralising
fluid from the reservoirs to the machine, wherein the controller is adapted
to transfer the neutralising fluid into the machine after cleaning fluid
has been circulated through the machine and wherein the controller is
prevents the apparatus from using the cleaning fluid, neutralising
fluid and/or fresh oil unless product information is entered via an interface
which matches predetermined requirements for the cleaning fluid,

neutralising fluid and/or fresh oil.

The apparatus of either claim 21 or claim 22, wherein the product information

includes the source of the cleaning fluid, neutralising fluid and/or fresh lubricant.

The apparatus of any one of claims 21 to 23, wherein the product information

includes a specified volume of cleaning fluid, neutralising fluid and/or fresh oil.

The apparatus of any one of claims 21 to 24, wherein the product information
includes an identifier to specifically identify each container of cleaning fluid,
neutralising fluid and/or fresh lubricant, wherein the apparatus is adapted to
identify the volume of the container and prevent further use of the same
container once the apparatus detects that the entire contents of that container

have been used.

The apparatus of any one of claims 10 to 25, adapted to allow configuration of

the controller.
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neutralising fluid and fresh oil.

29. The method of any one of claims 1 to 9 when applied to a lubrication system of

an internal combustion engine.



