WO 02/ 12689 PCT/ Nz01/00161 1 METHOD AND APPARATUS FOR CLEANI NG MACHI NES
Technical Field The present invention relates to a nethod and apparatus for
use i n civeant/mygs? machi nes. Mre particul arly, although nopCexebusilgel y, the
present invention relates to a 5 nethod and apparatus which are
particularly adapted to renove inpurities, wear nmetals and contam nant
deposits from |l ubrication systens of enfi nes including internal conbustion
or conpression ignition engines and gear systens. Background Art Any

di scussion of the prior art throughout the specification should in no way
be 10 consi deggd adi S Lt | OF, i i nown or
forms part of Miﬁoﬂﬂﬂaﬁ%ﬁ%(?Fﬁmngl ﬁ"w known t hat
the use of lubrication fluids such as oils and simlar substances to

| ubri cat g, epgi, nes pai result in the accunulation of inpurities, abrasion

15 conta ' t her unwant ed by-products. An exanple of this is the
bui | d-up which accunul ates in notor vehicle engines over tinme. These

subst ances ar ghebtezent pivedticecbisbe o tnecthotand appagtds for dsé i tleatingl When

the engine is running. These pwant ed by-products include varni sh, carbon
deposi t sMaRES- aIM%{ﬁ%’a B’eﬁgg?‘ﬂgg‘ e gxc 'Ve%tﬁﬁp@éﬁma'@&?ﬂﬂﬂ“aﬁe &t fe

interpal @A arHbpptrS®ishieR a?é‘?érﬂ@ula/f\y‘t? a@&Ht6d 1RO Eve HiburitiRs SwEaPRRtdiS
build up as a result of heating the oil of blowby fromthe conbustion

processesnd trh@amamtdeepsmawfrgmﬂubm@tlap swtemwﬁrﬁr@m;ep@sdms intgrngbt er m ned
general | ¥%o ‘?X%H))F‘d&o&%é EQQOR "\P e@ean@’b%aw SiQRG! ating regi ne. However,
n ul up and wear- from

cont am na |ct| on nown to occur, to sone
extent, in all engines. 25 A further source of wear in an engine resides
in the build up of what are knowmn as "wear netals"” in the internal vol unes
of the eBgickarownd Awti al s are produced by friction between noving parts

of the engine. This produces a suspension of fine netal particles which
are suspendedAnw didegssiabof dbe prigr drt thrdughthve ske spacificatiomshatid indnerway be

10  considered as an admission that such prior art is widely known or forms part of common

general knowledge in the field.

It is well known that the use of lubrication fluids such as oils and similar
substances to lubricate engines can result in the accumulation of impurities, abrasion
15  contaminants and other unwanted by-products. An example of this is the build-up
which accumulates in motor vehicle engines over time. These substances are often
produced when the lubricating fluid is heated when the engine is running. These
unwanted by-products include varnish, carbon deposits, mineral and acid deposits, all of
which can accumulate 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
combustion processes. The extent of this build up of unwanted deposits is determined
generally by the condition of the engine and the operating regime. However,
contaminant build up and wear from friction is known to occur, to some extent, in all
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 suspended in the lubricating fluid. These can accumulate where

30  there is insufficient or low through-flow of the lubricating fluid. The presence of wear



30 there is insufficient or |ow through-flow of the lubricating fluid. The
presence of wear WD 02/12689 PCT/ NZ01/ 00161 2 netals not only damages the
engi ne bwoat/swsadversely affects the friction reducing peDpestveogsl of the
lubricating fluids. It can therefore contribute significantly to excess
wear of nmetal-to-netal interfaces in the engine. 5 Sinply changing the oi
does not generally totally overcone su%$ problens as wear netals are known
tocling to or build up in the film of esidual oi | mhich is found on the
nost |ntern sur f aces e engi pé re batch of oil is
our ed | REET R ih AR =Oph &M P Pk i alvatrh SFety e HothT ReificS

di stri buglopértied ®f WealubribBlimd fipas! iCSthbfdferetdbdtriitias Righificahay eh exédrangi ng
the oil is also at least partly ineffective 10 in renoving varnish, carbon

bui | d up¥ed ofnatakse-mstaldeiedfagep BsiheenoiRef ur t her cont ani nant found in
engines is "sludge". Sludge is produced as a result of the breakdown of

| ubricating oil, when conbined with water, acid vapour, and exhaust gas
bl ow-y under Siowhylichanging the eikdoenmotiusaeratindoiahe syearcemeSiush reobidinsiasns 15

cver heat g "8IS g r RO Eh o apRdhe B AR Ze0RR) AL PG BrRERE" T o

sur f aceso@thd MesEMgirng Aifthces oNee erfvsd. | Wheanbivesh biycleaobamh of @illis changi ng.
It is known to use flushing solutions with either petrgl or diesel engines

to 20 r %‘?Hf%"'t"ﬁéh%SBQ/'éenBWtQ'beEUmG??ﬁdHfréH’edféﬁ%?'{ s gtripyiing, theaygar
speci ficatip 'B§rttcm%mﬂosnfedfr@§1 Hﬂbét@ﬁi @h@ﬁ@ﬁ%?ﬁé 8itts Neo aftiehéfp#d iRdtekctive

i nternational publication nunb Exi sting cleaning systens
haveld i t inlremiominghernialy, fm‘rb@wawid yponmingral top asidsdanestithat 25 the correct
fluids are used for correct anmount of time and that the engine is operated
correctly during cleaning. Therefore, the user may inadvertently use the

i ncorrect fl uAdartherseoriti@imaho fodnddn ehgings & “dliyes h@ladge npezrrbdml:edrasmder t he
wrong oper at I°ggT condj tions, reducing the 30 e fe§t| veness QI ng

cycl e an@rgit & hrerkeeyn @ ASICAENY AL WRRT RRMPIReR MU WAt Pﬁ'dé’ﬁf’gw' ﬁa
cl eani nge,aakEHE mawtﬂ;@tmaé}vc%rnaﬁ#ahy of eRITORE HebPBn @ brdsbre. CdRANIRItldnyi d 1S
retained wwthin the engine. This contam nates the new oil introduced
15 can result from short engine run times, cool engine operating temperatures, overheating
or long storage periods. Sludge clings to the internal surfaces of the engine and is not

III

easily removed by “normal” oil changing.
It is known to use flushing solutions with either petrol or diesel engines to
20 remove the above mentioned unwanted deposits, see the patent specifications
published as United States Patent No. 4,174,231 and international publication number
WO095/17979.

Existing cleaning systems have little in the way of quality control to ensure that
25  the correct fluids are used for correct amount of time and that the engine is operated

 correctly during cleaning.

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

30 effectiveness of the cleaning 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.



after cleaning, reducing the quality of the oil. WO 02/12689 PCT/Nz01/ 00161
31t is therefore an object of the present invention to provide a nethod
and appav@vuseedr renovi ng waste products or undesirabl ePOUNZALp6! f r om

| ubrication systens in engines which overcones or at |east alleviates
problens in engine cleaning 5 systens at present or at |east to provide the
public with a useful choice. Further objects of the present invention nmay
becone apparent fromthe following description. Disclosure of the

I nvention 10 According to one aspect of the present invention, there is
provi ded a nmethod of cleaning a lubrication systemof a machi ne incl uding:

removi ng exi sitigghdrefdiré @A tabii:t folf tihel pfdsem ihentBAGRI gftevide aChétidbiaindng a
cleaning fluid through the machine; renoving the cleaning fluid fromthe
machi ne; 2RBRragys fe[reae\iRe Wastq ProdLrts Hgindesirable Rvikbiges frae IHaGeAt9e, wher ei n

the neut calibsisng e%i!;l{a% which 8¢aRbads bP .CRELY gi@vefesr;g?genvg smnb{a@ GHay N9

fluid to produce a id that does not adversely ect the”l ubrication
char att epysieinsat present ohat lgBst toapriomigleftheipdblghwithrd weedul hicide. t he fresh

| ubricating fluid; and renoving the neutralising fluid fromthe machine.
20 Preferably, the method may further include refilling the machine with a
required anmount of said fresh lubrication fluid. Preferably, the nethod

may further i pgliHbleorbdis ok dhd PRsERLINGEARIMN rngyfola&tirﬂefaﬁ{;%bfromﬁaeﬁammg
nore than once and passing the cleaning fluid through at |east one filter

for 25 degtiptipal e. Preferably, the nmethod may include operating the
machine while the cleaning fluid is within the nachine. Preferably, the
met hod may include circulating the neutralising fluid through the rmachine

whil e t hpigardudre bf the ivenfion9-
10 According to one aspect of the present invention, there is provided a method of
cleaning a lubrication system of a machine including:
¢ removing existihg lubricating fluid from the machine;
e circulating a cleaning fluid through the machine;
e removing the cleaning fluid from the machine;

15 e 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
adversely affect the lubrication characteristics of fresh lubricating fluid when mixed
with the fresh lubricating fluid: and

e 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



30 WD 02/ 12689 PCT/ Nz01/00161 4 Preferably, the nethod may further include
feeding conpressed air into the machine through an inlet as the cleaning
fluid isweobngesenoved fromthe machine. Preferably, theP@®NZOUOTElY
further include mxing a lubricant with the 5 conpressed air and
circulating the m xture through the machine. Preferably, the nethod may
include circulating the cleaning fluid and/or neutralising fluid for a
predeterm ned tine. 10 Preferably, the chine may be an internal
conbustion en cordi,n ct of the sent venti on,
there is pr ovP’d’gedagl'y' e crlng\éﬁll"ﬁberé'b% ﬁg Wgn%qmﬁ?gsg?% a 'P?Osﬂ‘ €and
second T geERiKehdUER ahafilRt 4E tife Elk&aARG AQIdi ik %ed\gaadmae@w thd madgnél uid 15
respectively; one or nore connectors to connect the apparatus to the

machine to allow the cleaning fluid and the neutralising fluid to be

transferred tpoughy, '?z:u NS Cﬁrgs{ﬂm %c!%m%n%g‘?u%%m%thgne or nore

punps adapted to ci nlng omthe first reservoir and 20
neut ral i somgreksed air Andwirthletisg tienmixtersghrimigh themaahinea nachi ne; a
controller to control the transfer of the cleaning fluid and neutralising
fluid fromthe reservoirs to the machine, wherein the controller is

adapted to trpmpsdrablyl fe rriamﬂdrmbi: sricngief dinduriting tthe cleanimgciuidendtbt er cl eani ng
fluid has been circulated throu t he machine. 25 Preferably, the
appar at uBeyfalising i 'éﬂpﬁﬂeB¥?@ﬁﬁdFE9conpressed air through the nmachine.
Preferably, the apparatus nmay be adapted to mix a lubricant with the
conpressed 30 air and circulate a resulting air and lubricant m xture
throd§h the nBefgraRlY. Bremeraipe ynay broam Biieinat cRIMRREHBE W pt ed t o
simul t aneously renmove the cleaning fluid fromthe nachine and transfer

conpressed air into the machine.
According to another aspect of the present invention, there is provided a

machine cleaning apparatus including:
e first and second reservoirs to receive a cleaning fluid and a neutralising fluid
15 respectively;

e 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 adapted to transfer the
neutralising fluid into the machine after cleaning fluid has been circulated through
the machine.

25
Preferably, the apparatus may be adapted to circulate compressed air through the

machine.

Preferably, the apparatus may be adapted to mix a lubricant with the compressed

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

Preferably, the apparatus may be adapted to simultaneously remove the cleaning

fluid from the machine and transfer compressed air into the machine.



WO 02/12689 PCT/ Nz01/00161 5 Preferably, the apparatus may further include
a machi ne operation sensor to detect when the nmachine is operating,

wher eby e ozwesy ol |l er is adapted to control the tine theCT/NAel/ewachi ne is
operated after the cleaning fluid has been transferred into the nachine. 5
Preferably, the controller may allow renoval of the cleaning fluid fromthe
machi ne only after the machi ne operati oh sensor detects that the machine is
not operating. 10 Preferably, the conttoller nmay be adapted to control the
amount of cl egni r i Sl fluid transferr into the
machi ne depen%%ﬁ‘ggfﬁ)’ ? %%a%%?%glmﬁ@‘{hgg@% ya or cﬁ'ﬁé oﬁgitl Hesgﬁlsfprrgf’ erably,

t he appadatoswitay theohacthiness opatading adaeteby ahé @vhifolles ¢ adaptéedputorthd thel 15
hol di ng capacity of the nachine fqor use in co troé}lin t he anmoupt of

cl eani ngt“F‘FJﬁa’“ "&HHFB'P'"ﬁéiJ?Peéﬁ‘ieQiazﬁfF*I‘%F'&a'f"f‘a Wik hasbrsr stpfEechitdithie.

Pref er ablchihbe apparatus may include a cleaning fluid checker to check
that the anount of cleaning fluid held in the first reservoir is
suffitient for the nmachine. 20 Preferably, the apparatus may be adapted to

request a usep. g 6leqk, LG ARy BlayOfioul-8ANGH Ul A, Ghean ng

I
fluid has been transferr In e nmachi ne "and Brow an intertace for
t he user miachisp@aiy yftef theonachime b stial sasongefelcts that she mguohinetk n@5
Preferably, the controller nmay be adapted to prevent the apparatus using
the cl e%‘%‘?rﬁﬁ”%l uid, neutralising fluid and/or fresh oil unless information
is entered via an interface which matches predeterm ned requirenments for

the cleaning fluid, neutralising fluid and/or fresh oil. 30 Preferably,
t he ptedet er nPrieéerably; sheraenteriermayibecadagted tecadipl ke amounieofctleaning fui

fluld. nestbAhbatdiing #lid eaRdfefed i1 e HURAMoenBLR! G 88 Jft ndidif

I
predetermned 1 nitornmati on nmay 1 nclude one or aracteri stice of the
cl eani ngcddagitd of neeitmaghirel ng fl uid and/or fresh oil.

Preferably, the apparatus may include 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.

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.
20
Preferably, the apparatus may be adapted 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.

25 Preferably, the controller may be adapted to prevent the apparatus using the
cleaning fluid, neutralising fluid and/or fresh oil unless information is entered via an
interface which matches predetermined requirements for the cleaning fluid, neutralising

fluid and/or fresh oil.

30 Preferably, the predetermined information may include the source of the cleaning

fluid, neutralising fluid and/or fresh lubricant.

Preferably, the predetermined information may include one or more

characteristics of the cleaning fluid, neutralising fluid and/or fresh oil.



WO 02/ 12689 PCT/ Nz01/00161 6 Preferably, the predeterm ned information may
include a specified volunme of <cleaning fluid, neutralising fluid and/or
fresh oi WOB2/Preed erably, the information nay include an i BeWNzbi/@oet o
specifically identify each container of cleaning fluid, neutralising fluid
and/or fresh lubricant, wherein the apparatus is adapted to identify the
vol unme of the container and prevent further use of the sanme container once
the apparatus detects that the entire contents of that container have been
used. 10 Preferably, the apparatus nay be adapted to all ow configuration of
the controller. Further aspects of the present invention, which should be

consi dered i nP@kérabN?th@&%@éteﬁ?ﬂg\ggﬁfo HBYorPRS) TreIGRPAEEfidd PO acot

foll ow ng description, given o% 15 exanple only and wth reference
to the adeaniparifichgedtralidirgyluid aBdasffredbailr i pti on of Drawi ngs Figure 1:
Shows one enbodi nent of a machi ne cl eani ng apparatus of the present
invention, illustrating the cleaning fluid machine fill cycle. 20 Figure 2:
Showss t he apprreddrablypthd infatrratidn infayt inelulde Ratidentifiee anbperifielly iddntiffi@ach

cl eaning cycle. Figure 3: Shows the apparatus of figure 1 in the fluid

ext r act | GHtRIgeRALEiEanjAg fluish new@'S&ge%wﬁﬁgd@éweéh Ighsicanty yvierain Rows t he

appar at Usyfafathis ®EQapted Ro Idaftify ted,ohirh& 4k ad 8hiBREL arf plelent fir@RPLBE oEYC! €.
Figure 5. Shows the apparatus of figure 1 in the cleaning and neutralising

fluids ®Be semea eithioar boge the-apperapas tdeigtts thet teeenilragonignrieof that CRNtENEE9
PCT/NZO%&R%%Q%?lL gigure 6: Shows the apparatus of figure 1 in the
neut ral i sing G Fi ] part of the cleaning cycle.

10

Preferably, the apparatus may be adapted to allow configuration of the controller.

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

15 example only and with reference to the accompanying drawings.

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.

20  Figure 2: Shows the apparatus of figure 1 in the kinetic cleaning part of the

cleaning cycle.

Figure 3: Shows the apparatus of figure 1 in the fluid extraction to waste part of
the cleaning cycle.
25
Figure 4 Shows the apparatus of figure 1 in the fluid circulation part of the

cleaning cycle. .

Figure 5: Shows the apparatus of figure 1 in the cleaning and neutralising fluids

30 extraction for re-use part of the cleaning cycle.



Modes for Carrying Qut the Invention Referring to the acconpanyi ng

drawi ngs, a schematic representation of a 5 cleaning apparatus, generally
ref erencedo 82/i2889 cl eani ng a machine, in the figures an e”PgI/NERQ161s shown.
The follow ng description will be given with specific reference to
application of the invention to |ubrication systens of engines. However,
the invention may be applied to other machines that include |ubrication
systens such as gears and other mecharical devices, in particular those
whi ch involve work transfer between 10 conponents. The apparatus 1 includes
a tank 3Figee Giol di Plapvis Ehecapnangius|ofiifigureThdn Bhegaavitiasing diugn fill pars oétBe abl y an
oi | - based substancaeéﬁﬁ+H§@Qg a solvent and anti-wear additives. There are
many di fferent options Tof the cleaning fluid, but it preferably has a
viscosity 15 sufficient to hold wear nmetals in suspension until the fluid
i's carriMbdes Fori CaaryingdOeft the dhveatiorph grade to pass through fine
filters. Also, the cleaning flui-d should be safe to use in an engine which
i s runni ng andefefingtNAg &icasyiphiifg ArdwiRgs| Ssahenptibeepreson@anent a of the
engine. A suitable cleaning fluid for the purposes of the present

i nverst i ofleardngpPRATMSHEERS AL tafeneneath gy eipenitg 2dveEhing, 4 (HH{IQUrES 8f Fuchs
Lubri Canéégifeoz( éﬁ«%@. aﬂi\/ﬁ&llomﬂg h%&npﬁaﬁ VAP Ba lgRleHSwiliR ¥pLlfit R&trdnBekyde a
controll er (not shown), Ich may be a progranmable logic controller or

ot her pr appdissiiorgotithel inegntioni toHulniction alybiemsnefl angéinesa Hameyer Hieeinfention o

" it ruines i
C1 cani ngey Se PRIt FEotRER it ey beLee RbFBRd TR 08 sRBebiH R, o o

the appeathst HechaniddiRievitbsiharetidll&ahbseviitdSinadlve Mk trgafis beueseras a
nunerical keypad to enter information relevant to the cleaning cycle, for

exanfl e PRINRRNRFIHar aneters. The tank 3 may include a heater 14 to raise the
tenperature of the cleaning fluid, 30 thereby reducing its viscosity to
allowit to be nore easily punped through the engine 2. Wile heat fromthe
engi ne may prond geprafuki CineRidebaaknk B fohRoldingi eleasing @iuy VM2 6i2AAiA6 3Rid

PCT/ NZ01/ 00161 8 operated (kinetic cleaning), if a QleaniQ%_gycI%_mﬁthout
the engi fereferaly apef-besed susiane ingludiggiagpivard apd anbirwedl addHy efedihere 14

may be rgauhL@Aditferent options for the cleaning fluid, but it preferably has a viscosity

15  sufficient to hold wear metals in suspension until the fluid is carried to a filter and of
light enough grade to pass through fine filters. Also, the cleaning fluid should be safe to
use in an engine which is running and not damage any internal seals or other
components of the engine. A suitable cleaning fluid for the purposes of the present

invention is Titan™ 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
programmable logic controller or other processing device, which preferably includes a
user interface to prompt the user to carry out the various steps required during the

25 cleaning cycle and to monitor key processes to avoid incorrect operation of the
apparatus 1. The interface aiso includes an input means such as a numerical keypad to

enter information relevant to the cleaning cycle, for example pumping parameters.

The tank 3 may include a heater 14 to raise the temperature of the cleaning fluid,
30  thereby reducing its viscosity to allow it to be more easily pumped through the engine

2. While heat from the engine may provide sufficient heat if the engine is being



To clean the lubrication systemof the engine 2, the oil is first drained
fromthe 5 engine 2 and the apparatus 1 connected to the engine 2. The
sunp plugvoen2/esgine 2 is replaced by an adapter, which i BCRUZpv@det o fit
the sunp thread to fit a hose connected to the apparatus 1. The oil filter
is renoved and a further adaptable connector is attached. This connector
may for exanple be a two part system adapted to fit any size of oil filter
fitting and also screwinto the oil lin8 in the centre of an oil filter
attachment. 10 Connectors suitable for the purpose of connecting the

appar at urerated Huneticesiprningle ificnelapniag aveln evitfout shavenginabeinbepdeated iatic i n

det ai | h%qe%}]n,g) ‘gglg)éarﬁ%}rje}sﬁuﬁge Fﬁ%gﬁm%ﬁ& rfeiqufr%f. 4 is included between the

engi ne oil |ntaf< at tachnment’. further five mcron filter 5
is provided to filter neutralising 15 fluid (see herein below) as it is
returned to its reservoir 15. Once the apparatus is connected to the engi ne

2, the appar atyiscidar &etIUBﬁk%%ioﬂrbysfégqﬁ iR {lf?ir{b .@,U{;ﬁ% %ll qu?ﬁdrﬁangamthM uid

into the engine sunp, thereby replacing t usu e engine's -
pr evi éus eppine chandjthehannagetye di ¢revhepreddp the eogieard. nfhe sding pluged efgidD2 is

(Frod Tarbhsl 750 S, AR Biaited d KO ARt P 0D Bk 8RS, o

lines in Figure rovide
t r ansf er nedhd appardtaski . 3Thebd filten@ emoled Brehauahbyaddptati@icbnidetdr ié nay be

an air opera#%g gquble diaphra%n1punp, 25 which is controlled bé t he
control | &ftac : RifcegNeEPt may Tgr E’f’i‘éf“é‘? rbécP_ Wb BE RYRtem ARsPtRR to Ht any size
pr ogr ammabbg fitetifirCaHd Abd 8EreW indd Mid & it HIARBARE DPn AL d8MLAGent NE
controller controls the volune of cleaning fl ui g transferred and nmay

i ncl Ulle Cannegipes quilable for the pupese pH cannesting ke asraratus 1 tpan etdive ard

hol di ng ﬁﬁg\ﬂn&ia gtﬁgretfé}g \ﬁiﬂgﬂ-oqet‘)e d%?ﬁl’?betdqp%%t:ﬁll eea}glﬁd' Once entered, the

controller y determ ne whether ere Is sufficient fluid in tanks 3
and/or 15 to provide an adequate supply of fluid and control the amount of
fluid transfe [

red. Signal conmunjcation between the controller and the
output of o TEREIE BEToITEY Ter tdeloRepd CRPUCT MR are) bfeossh
PCT/ NZ0150pflug SctdehrRasur & fGaRsH ileahicratikdrt s/ isCRBliaal t8Siterhbutralisingont r ol
over the operation of the apparatus 1, each quantity of cleaning fluid,

neut fal | SiHidysee he@imabriPy? af fteis Hetugmad todty regervoir 15.

Once the apparatus is connected to the engine 2, the apparatus 1 is turned on
and the main pump 7 pumps cleaning fluid into the engine sump, thereby replacing the
usual oil (the engine's previous oil charge being drained prior to cleaning). The flow of

20  cleaning fluid through the apparatus 1 from tank 3 is shown by the bold lines in Figure
1. A meter 16 is provided to monitor the volume of fluid transferred from tank 3 into

engine 2.

Preferably the main pump 7 may be an air operated double diaphragm pump,
25' which is controlled by the controller. The controller, in a preferred embodiment, may be

a programmable logic controller or similar microprocessor-based device.

The controller controls the volume 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 1o be cleaned. 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 control the amount
of fluid transferred. Signal communication between the controller and the output of a

level detector may be used for this purpose.



fluid may be identified by a unique identifier, such as a bar code. This
bar code is 5 assigned to the container of the fluid and scanned by a
scanner Ww0O02/1289 it being accepted (or rejected) by the BBNEM/O0I6I S bar
code system hel ps to ensure only correct fluids are punped into the
correct holding tanks. In addition, an identification device may be
provi ded for authorised operators of the apparatus 1, to control who may
operate it. It will be appreciated by those skilled in the art that any
identifier other than 10 a bar code may also or alternatively used.
Exanpl es include a pin nunber, password and access cards. Once cl eaning

fluid has beemoehauefconkietbnt RjualityNnedpaN el as tdoptrobONdrahé @persiyn of tigaTpt
the user to operate the engine 2 to performa "kinetic clean”, in contrast

to a 15epRaraiusd. cReiRuaRidPTidRanEIg v, Deytelising fifskand/an et bEpRiNG: us 1
my | “COﬂﬁgrrgéefbéme%he@W%sm;au%mégﬁﬁérngﬁcrﬁ&omr eSaaN TR Rake fd | ter,

for exanp ween the sunp plu nd fhe apparatus 1 to ensure that there
is 0i§ passgedeoithe chetamgiafigh@ flwldeand scanged by ersgaener pries tditgaingk may be
pronpted_t o be checked he operatqQr. to ensure fficjie il 1.s

Pt esont  PrcepRe BRatRgedh bunte prlsn s b S P S Bbine g <hade Py Brect
confi rm nhi@s aktdpsmpés ifheane perréar miding TarksL IR adamipn S pre idehyifisdteinhédvicer e or
|l ess cleaning is regui red through a user i nterfac? and tgcg controller wll

operate ¥ Reppayidedidor autheyisad PRSI atOEH R Be APRETSS T W TEI WA FdV e 2 shows
the circybabicon. of wil RRRigEcibldd ) tHas0WkiNed Methensi it angidkdiiflef Bfheft thar?S

The change in circulation is achieved through openi ng or cl osing

appr opr i ater vede/mry alsoedrealtenativelused. t Bxanfplegunelyde pHan auebgt.irRasswPrd he

val ves 12 is contrq{ led by the controller, but at |east selected valves 12
may i ncl e EHATEA" overri de. The apparatus 1 also includes an optional

vi bration detector (not shown) which 30 can detect whether the engine 2 is

operating or not. The vi br_‘?gi OB det ect or én‘s;%{ be linked to the en i ne 2 and
det ects when PREe glsgning fhid bag peen tansteired (itgfhy poging & L2g FURTIEL TR in a
parti cul gfonsthagiugBio ofdrSial the HBMe® EPPEIES #Nkihetid BRaRX NAWShirBét® I

associ ated part of the engine 2. The controller may thus sense when the
engi he 2"stetiactegnamdnenithe eagiveedistnat wpaeded- n ke gapargtusc] 81Yi RSP PPIREE BRf or e

pronpti Ngii })na%sbjr%egaubg (XQ %M%%gafgye%pﬁﬁgg)mlexa%le between the sump plug
and the apparatus 1 to ensure that there is oil pressure in the engine 2 when it is
operated. The dipstick 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 performed. The user may specify whether more or less

cleaning is required through a user interface and the controller will operate the apparatus

1 to add or remove 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 vaives,
referenced 12 in the figures. 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 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 vibrétion detection
system, in a particular embodiment, simply uses a connection to the exhaust pipe or
associated 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



turn off the engine 2. O course in an alternative enbodi nent, the
controller may be connected to the engine 2 to control its turn on and
turn of f wob2/sté8any time during the cleaning of the engi nPCENZoti@1&i br ati on
sensor detects 5 that the engine 2 has stopped operating, the controller
may pronpt the user to perform a predeterm ned procedure. This procedure
may be chosen to ensure the process is conpleted correctly. The cl eaning
fluid is then discarded to waste 8, as 0l lustrated in figure 3. Air is 10
allowed to enter the engine through an air inlet 20, follow ng the paths

r epr esentuenl offythe dagimed?.| Ofiesurise in lap dteative edwoedindentt - thencartieollgpenaytbieon of
the air valves 18., Air may,. als e nrovided t mai n punp 7 and waste
punp 11 %OsnnF‘éEf&i]tPetH? eﬂgwgs% ¥ (p:%rﬁf)oq Itf%u%?/n 'éd I[;[)L(rj-)rgvolht?fed to facilitate

drai ning of the engine 2 independent of the main punp 7. 15 For oil
flushing, filter 4 is used. The connectors to the sunp and oil filter
aperture may hét SPBIiER fying ?\?é"?@,‘“%ﬁi@‘ﬁ srgipe T@ﬁt"lr"%ﬁﬁ?rl‘ §enS9F R as to
retract {ieind éﬁﬁiﬁ@ZYM%%@tbﬁplédsoder@I?&E&qrgll%pméyfﬁoﬁ{bg‘tﬁ@u?erltg rform

connector to the engine outlet 19 nmay also be stored in a ree not
shown) . 2@redetesohified pacedurperTings priongdue kiavehe ehaslepdn, enshee Téi\pwmmsass 1 may
opt i onal I%“eﬁlfse% Qechlternati vely performa static flush of the engine 2.

Thi s mayC 5erforma using the sanme type of cleaning fluid as the kinetic

clean. Alternatively, a separate supply of cleaning fluid may be used. A
static clean may be perforpmed without a kinetic clean, 25 hut the Kinetic
cl ean has ¢ hel BIFARRAGAL G EGDRR istRed Sa YR G oA ILSaI=E PGS AlhG
conpiet ealphR@ko dritethtHdide Hr&@Ih draif At Z@,‘*ollé\hﬁﬁ_getﬂ|p|3ﬂ'|soﬂehre|s§nﬁ63dwed
fromthe engine 2, if it has not already been drained and the main punp 7
t r ansf erdashhd ligesirihediqures derandamt etheher epekatipn oft Herdievalves he Airgmay
illustra | J: f ALint ! i 1 he | | ui d
has beenélggrjg%gfge\)r'%% %}eor%'ﬂ erﬁ;?%@ﬁzﬁasﬁhéﬂﬁr& ﬁpgliﬁn%ﬁ‘}'tegbifcu %‘tg%n{)he

cl eani ng1f maycbe prooidgh tbfacittage deirBn@of tHe ergfimen? énlddpenfiemfuofehed malineump
cleaning, fluid is extracted through the outlet 19 and filtered through

filter 47'prior to re-entering main punp 7 for recirculation. After a
specified period of time, which may be indicated

For oil flushing, filter 4 is used. The connectors to the sump and oil filter
aperture may be stored in a reel 9, which may be optionally sprung so as to retract the
tubing when it is disconnected from the engine 2. The connector to the engine outlet
19 may also be stored in a reel {not shown).

20

In addition to performing a kinetic clean, the apparatus 1 may optionally also or
alternatively perform a static flush of the engine 2. This may be performed 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 engine 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 engine 2, the main pump 7
circulates the cleaning 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 specified period of time, which may be indicated

by the controller, the circulation of cleaning fluid is stopped and the cleaning fluid may



by the controller, the circulation of cleaning fluid is stopped and the
cleaning fluid may WO 02/ 12689 PCT/ NZ01/00161 11 be returned to tank 3 via
an addit ivomat/12684 ve and line fromthe nmain punp 7 to tankPGI/NZiri@geshown),
or sent to waste as shown in figure 3, depending on requirenents for the
fluid. Return of fluid to tank 15 is shown in figure 5. For a diesel

engine, all cleaning fluid whether froma kinetic or static clean should
be di scarded as these oils once 5; contldm nated generally contain too nuch
carbon, whereas for a petrol engine the cleaning fluid used for a static
cl ean naye :lu:unmsdctoaapk edea en i digidnal waber aref lind frew, the paain paoipaf to/tark 3 t
follows a kinetic fl ch the fluid i

been d ded.
Sl t an@BLENGVILh EREINEFTR %gsfwwrﬁ%a% o JEPaTIG, AN R aMRMEEtS fa5ithe £ ¢ om

the 10 emM@yn®efurnCHNMIiIESS e4hkai B ishdhech it idura B kH} =Sdibsel QhbinBPII BRaRhgWn
into the air galleries to pressurise the engine 2 and help renpve nore

resi dual fluig wheitherr fraingg Kingtic orpiatipjciganshppld kg fisearged ag shasefilg opget he
bear ing é&ﬁ&éﬁ&%%ed 8%ﬁé%ﬂ\}‘90rﬁanln‘+9 I &wbsngﬂerggs F]J?Oasﬁetﬁdi'ret@?lgghe OrThe

conpressed air nto e engl ne rough air inpu
al t er nat ¢lealiyg ﬂuhirmneglhfoalacﬁtm clearr mampwtuseﬁ& ;é\rfeuelrermmed lkaundder of aintsor

t at I f th 2 f I fl t ai
amount grorerdiedy SF eieptsa Rt fluth & BhR8e St CER At am nat o the |

fresh oil placed in the engine 1, reducing t he performance of the oil.
Therefore, the apparatus 1 g{zrfqr_rrs a neutralisi ng‘flush of the engine 2.
20 A neutral &mmjtanpavﬂvwn AraiBing; ¢ AuaMNNg subAtithescleaning fid feam ithe o

tegg'r gf"sgerfbﬁ'ne %' mer&g@@afr i ;%fuﬁtﬁ i K@ﬁp Jlé? BRwrl iEd g@a,ﬁgaﬁge&o 14'

enperature o eclealngf require
neutral i rsresnyrlbb uhe eingina & hnd Ueladapbed rope ce;mduahell arfter desdrgng.wWilhé htqlneshp
cl eani ng .f1 uj ut 25
si gni fi cAhEP 0833'#15@??@“% h%arﬁ'ﬁaﬁuﬁtafiesdfcr?%g‘ ?rbb”ﬁtén%@ﬂfj 8?%6”’%“ cuelsd al so
has suf fTid edthprelsidd bif atdyobe IAORE theGshgire 2 kMoUEHh Tahaﬂipllﬂm) b:earrengnsuvf aces
of the engl ne 2 retain adequate lubrication during initial start-up of the
engi ne 2 éﬁ‘{gé‘raflﬂtéﬁrn?'h@p”hn exanpl e of a suitable neutralising fluid is
Ti tapT™™ Heavy Duty Neutralising

After the kinetic and/or static clean of the engine 2 and draining of the cleaning
fluid, a certain amount of fluid still remains in the engine 2. This would contaminate the
fresh oil placed in the engine 1, reducing the performance of the oil. Therefore, the
apparatus 1 performs a neutralising flush of the engine 2.

20

A neutralising fluid is retained in tank 15 and is transferred into engine 2 as
illustrated in figure 6. The tank 15 may include a heater 14’ to raise the temperature of
the cleaning fluid if required. The neutralising fluid is a fluid adapted to combine or
react with the cleaning fluid to result in a fluid with which fresh oil may mix without

25 significantly degrading the quality of the oil. The neutralising fluid also has sufficient
lubrication properties to ensure that the bearing surfaces of the engine 2 retain adequate

lubrication during initial start-up of the engine 2 after cleaning.

An example of a suitable neutralising .ﬂuid is Titan™ Heavy Duty Neutralising
30  Fluid 2864, available from Fuchs Lubricants (Australasia) Pty Ltd. This neutralising fluid
is designed to be used in conjunction with TitanfM Heavy Duty Flushing Fluid 2864. It
will be appreciated by those skilled in the art that variations and modifications from the
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



30 Fluid 2864, available from Fuchs Lubricants (Australasia) Pty Ltd. This
neutralising fluid is designed to be used in conjunction with TitanTM
Heavy DutwoBt/usBe ng Fluid 2864. It wll be appreci ated bpCT/N@sgowki ||l ed in
the art that variations and nodifications fromthe characteristics of
these oils may be nmade depending on the specific cleaning fluid used, the
fresh oil used and the specific requirenents of the system |In particular,
it is WO 02/12689 PCT/NZ01/ 00161 12 anfici pated that specific neutralising
fluids and/or cleaning fluids may be fornulated for specific oils. The
neut r al i anticipatedthatispetifig eutraligingfeids sadien glegeing fluids may aferralatast foas a

5 stati Cq %IC |%noii‘sor the cleaning fluid and then drained either back to the
tank 15 Ort o *Raste 8 depending on the requirenents for the fluid.

Al ternatively, the nmachine may be operated during circulation of the
neutralising fluid. A single sypply of neytralisi fluid nmay be suitable
for several fT'ﬁFsH%‘étr?'ﬁf’@ufg-ﬂgg‘n#‘ésﬁﬁﬁr?éo‘ﬂ‘,deg\e\f@ﬁ"’tehgﬂ’ Ehr‘?esag??g'i'"ﬁé”ﬂa%s fust
been <l egngd cR¥ntiberid Sasing filildWnd. theRYirdiRs@m bt Batk th ehalopk T8br fAVe any
substantial 10 adverse effect on the quality of fresh oil placed in the

engi ne 2wagtee3 depanding on e reauiremants fer tnflvig- rAliareativaly. lee reghingdpay bt e
after us l,0Wm : ; i i fa & i 1
maycont 51 REHAUEE cifoBlapR op ind ARG AR b SEGY Bl of pEuRRRHGHUR
dependentapbeisitablerfior eevepalditstesitrabagh at leegihk B, givenThastheSengirfeohamiusbn nay

be part of the product inforngtion or may be stored in the apparatus, 1
and the lﬁﬁeé‘o‘ﬂ%?rpqdnt?yoﬁ'f?a‘fl??m”gﬁwﬂar@y T‘W‘T%Bg Slﬂﬁi‘g siqﬁt&aﬁﬁta%ﬁgs?)taaﬁ?ler M ne
whet er adveesd bibet ditthelualiguseleshfiEplapifinatheengingay, i ncl ude a menory for
recording various informati on 20 regardi ng the operation of the apparatus

1. This may include the nunber of cleans perforned, product information

regarding t he-{M Hjamalfé\ﬁl'ggﬂ E'Qn& ic -aﬂgl Ofiuia E‘fay%eel@éb? Se!ggf[d{é)éfﬁ@r%sel,:iané\klmé’ | al |

conduits are then reno rom the adaptable connectors. The sump 25 pl ug
and oi | feidseesf these flejdsaCreduisert The appayatus 1 galvidongd! whethepior noWithe Buids t he

foregoi ng descripti reference hgs been.made to specific e or
i nt eger s‘%Sfm? aY"’W@gl%tbe HG'H%F\/%P&” VR g |m\f§'I°8 rﬁrg‘ﬂgﬁdeﬂb%ul}é ﬁg TRAIRC s
15 information may be part of the product information, or may be stored in the apparatus 1
and the product information 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 from 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.



equi valents are herein incorporated as if individually set forth. 30

Al t hough this invention has been described by way of exanple and with

ref erencavo 02/pw8%i bl e enbodi ments thereof, it is to be unBerszopeishat

nodi fications or inprovenents may be made thereto wi thout departing from
the scope of the appended «clains. WO 02/12689 PCT/ Nz01/00161 13 Cains
1. A nmethod of cleaning a lubrication s%ftenlof a machi ne i ncl udi ng:
renoving existing lubricating fluid fromthe machine; <circulating a
cleaning fluid through the machine; 5 renoving the cleaning fluid from

t he machClaimscircul ating a neutralising fluid through the machine, wherein
the neutralising fluid is adapted to conbine or react with the cl eaning

fluid to, pro fl-ui . N0 | ubri cation
char act e?i sti g‘gggtfh%firoéls%%nh%ra% léjgﬁ?%é %yusﬁgxﬁéﬁk%/ﬁ%%ﬁ‘\%\hd&@he fresh 10
| ubricating féuid; reanaving existingbybtibatingetitid &tdns ithegmiakbing; f r om t he nmachi ne.

2. The method of claim1, further jncludi refilling the machine with a
required anolint of”r%‘g??tﬂ‘gf?8Leﬁ”'f‘96|“i"£mrf"6‘ﬂgmedf‘a‘?h"1% 3. The nethod of

eithey claimd or edmévingthd 8lEAdMeS flufaCh &t ntdch®idl at i ng the cl eani ng
fluid through the machine nore than once and passing the cleaning fluid

through at |®ast eifeulsting negigglisigchiuid yleosgh 4he mgehinet whareit thehy one of

clains 1 to 3, fur i ncludi in . chi 0 il e
cleaning fluid is \F)ug ?“ﬁ'r@h@ﬁ‘?rgsg%‘?aﬁg‘g"aﬁ". C%H%'ngré’?ﬁ%%ltg‘?thc éﬁ%%'ﬁ? tﬂ'p{ Sr

i ncludi ng al so ci r ptddate agldidehab elobs abt sdvgsdly affdct theriobigdatiohe machi ne

whil e the machine i s not operati ? met hod of, any one of clains 2 to

ng. 6. The ne
5, further includi REEREEHFYE Yol wbecpting fluid mthgnipixed Yith the frefd system
throygh an inlet agplibgifd #aQi fgy fluid is being renoved
. removing the neutralising fluid from the machine.

2. The method of claim 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 including circulating the cleaning
fluid through the machine more than once and passing the cleaning fluid through
at least one filter for each cycle.
4, The method of any cne of claims 1 to 3, further including operating the machine
20 while the cleaning fluid is within the machine.
5. The method of claim 4, further including also circulating the neutralising fluid
through 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



25 fromthe machine. 7. A nmethod of cleaning a |ubrication systemof a
machi ne i ncl udi ng: renovi ng existing lubricating fluid fromthe nmachine;
ci rcul at iwgoziwBeani ng fluid through the machi ne; suppl yPéyNzongessed air
at an inlet of the lubrication systemand 30 renoving the cleaning fluid
fromthe machi ne through an outlet of the WO 02/12689 PCT/ Nz01/ 00161 14

| ubrication system <circulating a neutralising fluid through the nmachine,
wherein the neutralising fluid is adaptded to conbine or react with the
cleaning fluid to produce a fluid that does not adversely affect the

| ubrication 5 char@gti@ﬂioﬂﬁi\(ﬁemf fresh lubricating fluid when nmixed with
the fresh |upricay; i d. : I ral i si uid fromthe
machi ne. 8. Tﬁe ne{:'h{)a%ﬂ:)r{‘g%eﬁ?lﬁ@gag;ﬁn@éﬁ%rgg%:agel ﬁ]‘%%lhlé'n{(’:\lﬁ%%?}n{gﬂem Xing a

| ubricant wi th theneukfhlicipafhes sesdaited ancbrbine vk a¢dcngvitththentladnimee fitidrrough
the lubrication system 9. The nethod of any one of the preceding clains

i ncl udi ng ci rcul at PRRGUEHE fﬁ'%mﬂtﬁ@esf‘%?@ve&%y affeﬁfethena?'?%ﬁtﬁa fluid for a
prede erm ned ti meehalleteAstiRCH ﬁﬂ@sr\cahsa&utmg RPN R Uik Gt iHadresH | st and
second reservoirs to receive a cleaning fluid and a neutralising 15 fluid
respectively; onelubricatingeflgdnanrdt ors to connect the apparatus to the
machi ne 10 a3 oW 1A LAIY Mlifdibing RREbREnBGHECHNE.SI Ng fluld To be
transferred though a connector 1nto and out of the nachine; one or nore
punps adapted to circulate cleaning fluid fromthe first 20 reservoir and
neutralising fluid fromthe second reservoir through a machine; a
control | 8r toTeomethsid otheither glaihed obelaimhe, dlchuinangiing p dukiisanhwihrei si ng

Fluigy from the,  SRELAPLF Snd QirbIGAREY AfeurdRIStloh th st RBLERL) &l S adapt ed

9. The method of any one of the preceding claims including circulating the cleaning

fluid and/or neutralising fluid for a predetermined time.

10. A machine cleaning apparatus including:

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

25 has been circulated through the machine.

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

machine.

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.



to transfer the neutralising fluid into the machine after cleaning fluid 25
has been circul ated through the machi ne. 11. The apparatus of claim 10,
adapt ed W0 e02/t89 at e conpressed air through the machi ne. PARNZTH@16Ippar at us
of claim 11, adapted to mx a lubricant with the conpressed air and
circulate a resulting air and lubricant m xture through the machine. WO

02/ 12689 PCT/ NzZ01/00161 15 13. The apparatus of either claim 11l or claim
12, adapted to simultaneously renove tRe cleaning fluid fromthe machine
and transfer conpressed air into th machi ne. 14. The apparatus of any one
of clain310 The a@oarawtqwthph@lpmﬂﬂgorélamcm r?é*aBtQS’pT@r%'ﬂ“PEﬁ“%ﬁléfdPWe

detect when thHg w'dsfr@rn%ﬁ@trﬁd&ﬂme%ﬂrt?é?‘ﬁfér%nﬁﬂtgisreel+ﬁﬁto {rs adapted to

control the tinet a machine I's er at after eaning fluid has
been transfermechinat o the machine. 15. The apparatus of any one of clains
10 to 14, V\/nereinthe controller allows renoval of the cleaning fluid from

the n’ach af L&l toi}eaf&'a ocn%hoqeclggg:ﬁt X O,ffq}Pth%? n%mdlrg)eé ﬁ'ucatcﬁlnléhat t he

machi ne |s no %FF tus 10 to 14,

wherej n t he cwamd @éns@ﬂlﬂtb detest t/\hen tamu&hm@ﬁs cbaamhg,gwhbmbvl tamdobdotroller
neutrallsmgfImdtransferred |ntott_ﬁ(}=il machi ne, deegent the oi |
8 Lp@e te

hol di ng capaciStafapted; Rt thfptimezha maghine,is FHPH 6cleanig ydi ng

an interface ﬂ@dwak%weﬁt%gferﬁeg ihfoPie hfdi.! 15 hol ding 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 clBi msTheoarraratps of gnyne ofrdaingi 1ytoa 141 whereythel qangrolieallons: ¢ o

check that threén?:{\?egp fcnsé,ﬁg%hgg ffrémltﬁe n@cﬂ.nb%nﬁwgtaa{h%tma X@rétlar?

sufficient for i ne e apparatus of any one alns 10 to
17, tmcl udi ngsmlsandemotsr'e@uem machipelis ndtomehadlg. t he | evel of cI eaning fluid
after the cleaning fluid has been transferred into the machine and provide

an inter fl 8.Ce 'T'I%)er agg}:paeratlfj%eorf atn(el osrt%e&l cflall 10@%}r ?4 whelar%lsnsthe 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 11 to 19, wherein the controller is adapted to
25 prevent the apparatus 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.



cleaning fluid is required. 20. The apparatus of any one of clainms 11 to
19, wherein the controller is adapted to 25 prevent the apparatus using

t he cl eaw®@2/id689 d, neutralising fluid and/or fresh oil par/Ags/Eneduct
information is entered via an interface which nmatches predeterm ned
requirenents for the cleaning fluid, neutralising fluid and/or fresh oil.
WO 02/ 12689 PCT/ NZ01/ 00161 16 21. A machine cl eani ng apparatus i ncl udi ng:
first and second reservoirs to receivelé cleaning fluid and a neutrali sing
fluid respectively; one or nore connectors to connect the apparatus to the
machi ne 2b al A ovachihe ¢tleaihg appargtuslingladiagrd t he neutralising fluid to be

transterred t houthilast aﬁgggg%faoﬂfesérow? %%&8#\% aoélgléllﬂﬁﬁ; :ﬁraféi?érnjea net?tpﬁisﬂ'{g nore

punps adapt ed to circd eani ng rom reservolr “and
neutralising fluidndisossgdeeveigcond reservoir through a nachine; 10 a
controller to control the transfer of the cleaning fluid and peutralising
fluid fromtHe res¥% 8l O GOMREIHHEN FARNCChHRE BPRATERS T8 Jhe FEchiRe teLllgapt ed

to transfer the n [ﬁéérﬁﬁ ﬂuﬂa'alﬁhcth%%&rsuﬂqumaita%eqtér@rerpédem@hagafI ui d

has been circul ate rough the machi ne and wherein the controller is
prevents the appareinreciaromoumidnaytidiéhe m@ghiney fl uid, neutralising 15 fluid

d/ f h oil I ' ' ' . i ' f
ani ch mat ches pr odBoPnTREGoyahn puREdRd ok AR FRE Rl Pl fnd it ace

neutralising flui dreaBelofaridieslrafdihg fldid. frofhahe gpedral réservbir @hrobgh acl ai m 20
or claim2l, wherein the product information includes the source of the
cl eaning fluid, ne®@fBiNEsing fluid and/or fresh lubricant. 20 23. The

appaj@t us of any opgoRfroffidrabEBn# the thsfaMeiReé Blebhifig BILARARS néwfAisit i on
i ncludes a specified volune of cleaning fluid, neutralising fluid and/or

fresh oil. 24. Thituiddpan dbeisesefvoirayo dimemathiokaimngreddtheocargrollahisrasiantadhe

product informati Opo 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

15 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 ail.

22. The apparatus of either claim 20 or claim 21, wherein the product information

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

20 23. The apparatus of any one of claims 20 to 22, wherein the product information

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

24. The apparatus of any one of claims 20 to 23, wherein the product information
includes an identifiler to specifically identify each container of cleaning fluid,
neutralising fluid and/or fresh lubricant, wherein the apparatus is adapted to

25 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.

25. The apparatus of any one of claims 10 to 24, adapted to allow configuration of

the controller.

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

an internal combustion engine.



includes an identifier to specifically identify each container of cleaning
fluid, neutralising fluid and/or fresh lubricant, wherein the apparatus is
adapt ed twoOB%51268€nti fy the volume of the contai ner and pree¢ENzZOfAméher use
of the same container once the apparatus detects that the entire contents
of that container have been used. 25. The apparatus of any one of clains
10 to 24, adapted to allow configuration of the controller. 30 26. The

met hod of any one of clainms 1 to 9 when7applied to a |ubrication system of
an internal conbustion engine. WO 02/12689 PCT/ Nz01/00161 17 27. A nethod
of cl ean2hg theméﬂabdioéa;tdao'rmgstjnsﬂlmﬁcaﬁmaSMGm ofea mabbinarsubstahtiallysashiereim
described with referen oth ing. drawi ngs. 28. The met hod of
claim27, wheffs ng?‘? ot ¥ %{ﬁ"‘f%’ioaﬁ% ﬁﬂ?ﬁg[‘? JFVRgP ne. 29. An apparat us
for cleaning a lubrication system substanti ally as herein described 5 with
referencest o ThemeitsTpRayinh@7d@eh agplied to an internal combustion engine.

29. An apparatus for cleaning a lubrication system substantially as herein described

5 with reference to the accompanying drawings.



