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Met hod and Apparatus for Maintaining a Fluid Supply
Reference to Rel ated Application Reference is made to
earlier international patent applicationmmwmwummmwmm
PCT/ SG2007/ 000021, 5 published as WO 20 nd
filed on 24 January 2007 for am invention tithegd-

“Met hod and Apparatus for Supplying a Fluid" (the
rear|ier amiioalinad ppdiifuCRRMRtinfe #FAd SBRElY_

i ncorporated herein by reference as if i n use erein
inits entirety. Technical Field 10 This invention

;‘ﬁ‘%}g’tﬁ‘%%?%o%gﬁ{%f%h@‘f’%s for maintaining a fluid supply

1°8 ni ng the apparatus and refers
Refeiened iaade td balighintephational c'ttdt apMidafioR PSRZS’(D%OWOOOOM,
d .an ratus systemthat requires reduced
btz JeOPRR By it Bhd S odamsimmemdor fonse i
s ) ‘ r ar,
R NCAPREA(L, R appRYa XA e (oAl by contens
efadhich arh incoproasted heteambymeeferenvesiiSim wBed hereri intiys epfirety.

‘fluid outlets. Deposits can accunulate in one or nore

the plurality of fluid outlets preventing correct
MhiichPPield0 I n spray systens used in such as, for
exanpl e, kitchen exhaust or extractor systens, the

fihi§ @vepioayrelates e arl apparaius fargrainteinizga flaidtssipplycind asnethod for

. f 0od. ticles f th
o SHRTE ap PR3 End e e By, b ety to a spray
athedanicapparatlsey steermyadqhir@redted haitehmut k&t&traair%y

mai ntain a _consistent spray. 25 Specialized |abour
[sentapyRANtfom @ spravasysieme fiuid outlets. Such _
mai nt enance may be costly, and may be a substanti al
expense to businesses, particularly if the nunber of
Basckegrmindo be serviced is high. Sunmary 30 In

cordance with a first. exenplary aspect, there is )
S S e rEp U PRIGIOBRGR fo KEgR eV B M Sistpnt working
order. The spray system may comprise a plurality of fluid outlets. Deposits can

accumulate in one or more the plurality of fluid outlets preventing correct operation.

In spray systems used in such as, for example, kitchen exhaust or extractor systems, the
fluid spray is used to extract contaminants such as, for example, grease and food
particles from the exhaust flow. It is important that deposits of contaminants are |

removed from the fluid outlets to maintain a consistent spray.

Specialized labour may be required to clean the fluid outlets. Such maintenance may be
costly, and may be a substantial expense to businesses, particularly if the number of

systems to be serviced is high.

Summary

In accordance with a first exemplary aspect, there is provided a self-cleaning spray

System comprising

_
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2 a spray pipe having at | east one nozzle in a wal

of the spray pipe such that, during a spray operation,
fluid is sprayed in a spray in a spray plane fromthe

at |least one nozzle; a cleaning pipe spaced fromthe
spray pipe and having at |east2one outlet to 5 direct
fluid towards the at | east one nozzle and into the

spray aiphsy gipé h&\hﬁ Bﬂ l@&t bhenézle 1neaa\§£ll 8fthe @glzd? pgpe such that,
during a reverse h operation, the at

sliringa SB@D’r@@e@pane@mdfl& gpmaytedan g jspray lphapmy pldre from the at least

pi pe may be parallel to the spray pipe. The
Con@?@%isl? one outlet may be. 10 configured to direct a

j et ofa dl¢aning sipé edcky fridtn the @?1@9 piRamd VR ?e%lsteonemﬁet to
Ie st one outlet may be laterally and angularly

i1fl {QyMares theh Jopst qs!eawézlem@ inge thel erayspine fargleanimg the at
kl@ast §8Snd DR 'a%l/éf?@g arng 8h, % lseQ og{f%&gmgﬁaaced

cl eani ng pi pe y I nc ast one
ffraortherspraylpdane. ng pi pe. The at | east one tube may.
termnate at the at |east one outlet. The at | east
one tube may be attached to the spray tube proximte

t"[fhé obdanibp pigemhy 68 Pafaflértb the §Bi'@y Bipe L EHB dTi¥asf bﬁet SWflet may be
ngrlse at | east ane plurality of valves and
&08

gHredlq direct a jetpd ﬂgn«g@rqcﬂﬁ apumpt keact amp@ozalndltel abdast one

t v, et ween oper at on and
(ﬂlgetrlg!l e?élea&?r?l&h &}laatrly sRaceﬁi oné?kp é’\éaé't ular spacing
magy taclesythapan trmh&leti ahgle ohtHelsprayairhe @Iﬁaaxhhg Fﬁﬁrrﬁé/y iREIR8e at least
20 Accardi ng to a second exenplary aspect there’is

P06 i Reanching: e t\“"o?lei"mil&PWPanrﬁgata\ean onf gbe m@m |tgmmyate at the at
rl@e[@&ﬁé’]&ltfép. Wh@@t RAN Ghe t{l%%/ BOLAHRY R t%{ansp %ub ate the at
SntED B R

conprising in a spray opera rect

deast emestozelee Tho zyzslmn nmaydusipgr@pmpripeat lodst ane ﬁlﬁlﬁ?,ya plbatity of
e; and.in a reverse flushin

SRR eRoR ot e s iir e Prigrand opaasd Clgtbg yelves tohange
Ddetwiden thesptaypdRhtich Aid thORvatse |ﬂ%§l§ B{)&Qﬁ‘orﬂ qHhEaPlehQ opes nozzle

cl ear contam nants therefrom | east one out

FRayR§ aperHrerthenvgh e wall a&thplsam pipe.

According to a second exemplary aspect there is provided a method for maintaining a
fluid supply by removing contaminants from a spray system, the method comprising

in a spray operation, directing fluid from at least one nozzle in a spray pipe, in a
spray that is in a spray plane; and |

in a reverse flushing operation, directing fluid from at least one outlet of a
cleaning pipe at the at least one nozzle to clear contaminants therefrom,

the at least one outlet being spaced from the spray plane.

The reverse flushing operation may further comprise applying a negative pressure in the
spray pipe and a positive pressure in the cleaning pipe. During the reverse flush
operation a jet of fluid may be directed at the at least one nozzle. The at least one outlet
may be laterally and angularly spaced from the spray plane. The angular spacing may

be less than an included angle of the spray. At least one pump and a plurality of valves
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The reverse flushing operation may further conprise
applying a negative pressure in the spray pipe and a
positive pressure in the cleaning pipe. During the
reverse flush 30 operation a jet of fluid nmay be
directed at the at | east one ndzzle. The at |east one
outlet may be laterally and angularly spaced fromthe

sm}d;e ;prbaraled Aleentps]Be iy beRBEd R0erERYise 1€ pLBpnl %ﬁé‘n éﬁh close the
ﬁ@ude | e of the spray. At |east one punp a

569 ¢ S? b%‘é{*fe'é’ééhe@rwet?éloprﬂad itlhpeug verse Gosht cmlratmn The at

"ﬁ*‘ HEER ey B hrfond BT R R BRGpBR Rt TH8 el
tcﬂmng\spraysysﬂemhayopepm obmselfrblemahg kitctastexBASt BRteth €

may be an aperture through the wall of the spray pipe.
The sel f- cleaning spray systemnay be part of a

Blidr15dseAption ok tiCHRRvingHaust system 5 Bri ef
Description of the Drawngs In order that the present

ilRpeder tha thmyemt fnurblilt}onumjsebs fudkydmnaentaod i lrgad[iytput imt(Opractlcal

t shall now pe.descri be
SFRE R el Ot SRSy o REBR RS St oin exemplary
tehthodiasentd, id duscligtiontbed With edfefefPCH the aéd&%panymg illustrative
3§conpany|ng illustrative 10 drawi ngs. In

WEYs: Figure 1 is a perspective view of a fluid
supply apparatus according to the earlier
application; 15 Figure 2 is a top view of the
dpgerdxbwmgef Figure 1; Figure 3 is a vertical cross

ction view along t he Ihnes and in the direction of
}e 1S 9\ DLSPELIFE Cj ifrpota ‘PFlg“‘HPIély Appaaws gpepadipg éanthgfearlier
5 §dagBnexhaust system according to an exenplary

odinment; 20 Figure 5 is a schematic view of the

IFlglnhémSeﬁdpa\uswﬁym@panatuslafgme& Figure 6 is a

grgouzg % I C% | 1%?(#(2%%53%9 L %u%,]vt/] %lon g rh(lees hr?er;danh r1]n the dlrectlon of arrows

A-A on Figure 2;

Figure 4 is a side view of a kitchen exhaust system according to an exemplary
embodiment; _

Figure 5 is a schematic view of the kitchen exhaust system in Figure 4;

Figure 6 is a cross section view along the lines and in the direction of arrows B-B in
Figure 5;

Figure 7 is (a) a schematic perspective view and (b) a vertical cross-sectional view of
another exemplary embodiment;

Figure 8 is (a) a schematic perspective view and (b) a vertical cross-sectional view of a
further exemplary embodiment;

Figure 9 is (a) a schematic perspective view and (b) a vertical cross-sectional view of
yet another exemplary embodiment; and

Figure 10 is (a) a schematic perspective view and (b) a vertlcal cross-sectional view of a

final exemplary embodiment.

Detailed Description of the Exemplary Embodiments
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Figure 5; Figure 7 is (a) a schematic perspective view
and (b) a vertical cross-sectional view of another
exenpl ary enbodinent; 25 Figure 8 is (a) a schematic
perspective view and (b) a vertical cross-sectiona
view of a further exenplary eabodinent; Figure 9 is
(a) a schematic perspective view and (b) a vertical

i $ @6 8 isBhalan Mbsaratal 100 &r s@ fa RNE NPARENC]
r;%@g? ment ; > and FF@S?e 10 |sr g?&g@sac eﬁa Siclosure according to

ﬁb‘? easlier anplicationy wadl%maa bee ietsahplcranﬂlsxdsbatm; nmdrmal

s cOyitorhd os GHRTR ot BRI TP ppisifiss 100

toonipriseompips 180 haviag u@llﬁf@@tyfdlffnoéﬂ@ﬁi i th&k 8 shbwh dre iR tRform of
encl osur ccordlng to he earlier application. The
fqpsmreﬁé§e/2 oughyt walk 4 i) Pétheaplm 104 Horever,thar snissbieforms of

ok EMHRAARAEE1 SR o RSt j’&* fnids 15 RIPS BRFLENS J14

fluid. The apparatu rrses a pipe
@xindingl frany anfinneo zuﬂfm 11 12>ft1tea¢va1a$1 X lania sedordipartidiel 16

R R A CtfrRrci Lo e Syl 151 he s pogioink) tpa the
us&shd podtidh Pf6 inbh@seRling &) ok &fOp%HﬁgtllFB es 112 has a

first portion 114 %endlng froman 1nner surface 115

of the wall 113, and a second portlon 116 extendlng

f rf.ace 113, e first
|§'éhr%rﬂlé§!1 PRk e he ST h 8 stBie s & ST B oD 2T ekqly gy ellipse
tand fcirthe Back pLite Purdll§.apdQurth e 1Phe bé %@ulﬁﬁl/an*ﬁ? sPhced to provide
shape sel ected froma group consisting of ygon,

énevpr distringopiof An. Each of the plurality apertures
112 may be equidistantly spaced to provide an even
di stribution of fluid. 15 The opening 118 w Il be

Sliwephaing r1¢8 tvdh delsamewhat rettahgdldrumd vl ena 1R axrrlagﬁ 25 that is fan
eral l%/di nal on%t udi na
€

that is fan .shaped, ge
B e DS o3 2
Figures 4 to 6 illustrate the exemplary embodiment in operation. The pipe 110 with the
plurality of apertures 112 formed as described above is integrated into, for example, a
self-cleaning kitchen exhaust system 140. It may be incorporated in any other spray
system such as, for example, agricultural sprays, road sprays, irrigation sprays, spray

cooling systems, and so forth.

The pipe 110 is at the top of an enclosure 146 and during spray operation directs the
fluid spray 125 of a fan shape in a spray'plane 132 between a set of baffles 148 and a
filter module 156 towards a fluid tray 162. The kitchen exhaust flow is drawn through
inlet 142 and flows through the baffles 148. The baffles 148 include three overlapping
louvers 150,152,154 which prevent any of the spray from leaking. The kitchen exhaust
flow then flows horizontally though the spray plane 132. The kitchen exhaust flow then
flows horizontally though the réplaceable filter -cartridge 158 in filter module 156 and
out outlet 144. The flow rate of kitchen exhaust flow may be controlled by a fan (not

shown) integrated with the outlet 144,
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Figures 4 to 6 illustrate the exenplary enbodi nent in
operation. The pipe 110 with the plurality of
apertures 112 fornmed as described above is integrated
into, for exanple, a 20 self-cleaning kitchen exhaust
system 140. |t may be incorporated in any other spray
system such as, for exanple, agricultural sprays r oad
SR, [ t
SR cfing g ARy RS2 R anf 300 s TERUR gy B0t 172
1thet aamdirehed atghes greatprespld 2k orhioli areQiaSed laeeralﬁﬁaffd aﬂgdlarly from
a fan shape in a spray .plane 132 betwe

218G Bl ray 2o 3P TRte 122 <61 Pk ribiatiPes ‘e hehed amay 125
3dlfri is@ralyop¥ratibn. Tﬁeﬁat&hlt Siflg B Bt 1

rélggsﬁratylog reat 142 and ébﬁ § hr ough t‘fw ﬁsté)lgéf‘rﬁf g{e%gﬂeme with
ﬂh@ flyik sprags! %@nngepwwpﬁmlee dhe rhgybispacing ofivetiess 172 enables

ljtgg &é&s i‘%towgz cﬁgﬁ%geg aa@g{rwreg b%vhfﬁiﬁa]ﬁ%o angular spacing is

Hess thamhaaf thy spifag ugplet1ne, Bdiﬁ%meﬂh@ﬁ&dja%@e offiBe kﬁrﬁyﬁ N If any of
etghaust flow then 30 fl ows hori zont al Ig_ t houg
e

B PRRIBIES | 2rhereme bkogkw thsg avill g blagked elrwﬁhidmll}@ hiaiue to
mtmﬁﬂﬁnt?{%fn%ltlﬁﬂ% f’[lh%}%f&@t l%ext%fls RIS R o%grsahon that
| ow may be contr ol ed by ho 3
i smpp@frszﬂla@ thebugh pipe | wtrit@ouﬂmm 725 TIA atleani Mg pectdda

' d f | lity
it 22 b bebi ARt 17E Sl SRt son desca of armpertuyp! 12,
brHe jedi be%le%nﬁ%%‘éﬁﬂloh%&éﬁlré Mté‘%ts@ﬂ@ Srdy hbéng 195t thlGpertures

fluid spray spray plane SO as
i HZe r"l?héU@ 1\7I/|410Iﬁ Ch“-h@lng Isoiutios p fayced Zlﬁougtuthe m@elsuneay 12 to clear any

e latera utl ets revents
WSSAL Bl o THE R B PRE! Pl Pl Bkt g A7 Gy Sle
Srﬁé:ayredﬂ @ipet 120mnd _Eh%gatﬁ‘@iﬂr@isu&ﬂﬁ‘bﬁﬂwl 19f TRéhéBkiTe dredsure in pipe
enables the outlets 172 to be directed at the

i aegélsﬁlmdfalwl& edes ly4 thiougharpuzas lééa@ﬂ gl asprogldéng a
I ude
aﬁgt%eﬁ %&?&tuﬁgdng pi%@% ?H 91@ l}{n%cttl g, 4 ﬁurenlclfl 2

e ape ures
becone bl ocked they will be blocked fromwt h| n pipe

 TbreRey b onf BATE 23R b o P Brueapesiet 13 rienbl0. However,

StHER InheSbef dniei ot 1T 2UBP 1+ BemdrEChpkth@s Q43 | fthdord fiam o Tlllg Qutlet 172

outlets 172 are directed at apertures 112 and supp
oy eachppartee 142 <Glermine pivedt70ansmaredfromypipe 1 thend may be parallel

B 1S 112

The fluid flow through pipe 110 and pipe 170 is controlled by a controller (not shown),
which energises a series of values and at least one pump 176; in either the spray
operation or the reverse flush operation. Alternatively, the pipe 110 and/or pipe 170
may be connected to a pressurised water supply system such as, for example, the public
water supply, in which case there may not be a pump 176. Further alternatively,
compressed air may be used to pressurise the fluid in pipes 110 and/or 170. The switch
between spray operation and the reverse flush operation, or the initiation of the reverse
flush operation from an off condition, may be automatic based on sensors detecting a

blockage, at scheduled times or may be manually initiated.
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The jet 174 of cleaning solution therefore intersects
the spray plane 132 at the apertures 112. The jet 174
of cleaning solution is forced through the apertures
112 to clear any blockage due to the pressure of jet
174. This may be assisted by hgqving a positive 15
pressure in pipe 120 and a negative pressure in pipe

ingls VAL epl j i
DRGSR O TR 1. en
pYI&i btweeraa reseypirdi$Opné sreupengf hégatd openp e snd of pipa 110 is

t ti i n. an t .112. Ther.e may be one
B Yk 0 which ho AP B i Rne drared Pateswrest ppe 110.
Phfap HBME OPErating F1HiAGE BradByirdif (RNRsQYbir 880 %? #nd Iﬁﬁnzﬁ Y5 and
or nore apertures 112, or nore than one outlet "1/

fsypplisschy pipe # 1 Qthsoughyvales dAM2 apd pLYe Throeiusn pipad 84 returns the

f i ] [, .to _pipe aedne . .

FRR AR B ORI SRR 0580 IR B g vet o
brgseavaio 80 imcbeies (ovatvablROVNY, is opdnedhid 68d AGRINE ir&es ot from a fluid

series of values and at |east one punp 176; in either

tSHBPY¥pray operation or the reverse flush operation.

Alternatively, the pipe 110 and/or pipe 170 may be

connected to a pressurised water supply system such

aist, the emd eficpng)l eperatiom, purbp i1 26 ivetiehed offphnd vdlve MVIXB opened to

case there not .be a.pu 176.  Furt her

SR8 el Gy Eon Gripuily TBreraih S dkercmp (ot shovm). Vaive

(V'S S8iHef @1ds88 VI IV 4isRhdespehd®1AdhBY fidid Srom Bid supply to th

sw tch 30 between spragsoperatei on and %e reverse o PPYIOte
t

fresestpio ¥ tatfilbreserypirtl 88 to thetrequifedriel. Yalwe S¥3ebeatween the pipe

A AR NN T A

Soikidg) Bk prP 3 761s they switcha Rfedrdyalve $VaEREed. 6
During spray operation, valves W 1, between the punp
176 and the pipe 110, and MWW2, between a reservoir

[ 10,1 .
o e AR 0 0B TPl AR Nl i
céased \alpeseSé Lirbetweenphepurdp 076 afitlithe révi@sd Sushpspat 10)@nd SV2,
Fluid is . drawmm framthe reservair 180 by . the

I e Pt Y T AR SO VAP DR ARAN G e RAVEY2 and the
i T, et B8 IS Ao, 0 ol Kl £
Bectly fromtthe fluid stppbvisisupptied to pipe 170 to create jets 174 from each of the
outlets 172. The pump 176 is switched on. Fluid jets 174 from outlets 172 pass through
apertures 112 into pipe 110. As pipe 110 is connected to the Venturi opening in the
valve MV?2 the fluid flow through valve MV2 causes a negative pressure or suction in
pipe 110 that will suck the fluid jets 174 into pipe 110 through the apertures 112 to clear
the apertures 112 by reverse flush. The negative pressure will also act directly on any
‘contaminant in apertures 112 as a blockage. If required or desired, other forms of
assistance may be used to generate the negative pressure. This may include, for
example, a second pump (not shown). This may be in addition to or in place of the
Venturi opening. As the first portion 114 is normally larger than the second portion 116.

any blockage will most likely be at the opening 118 and will thus be easily drawn into

the first portion 114 and thus into pipe 110, where it can be eliminated. Any
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reservoir 180 becones |ow, valve W4 is opened to add
fluid to reservoir froma fluid supply. 10 At the end
of spray operation, punp 176 is switched off, and
valve MV5 is opened to drain all unwanted

contam nants fromreservoir 18f to a grease trap (not
shown). Valve M5 is then closed. Valve W4 is then

QBRMARNANE HUR Ertmlebl'lﬁ will aavé E?bgtﬁéj%gs\ﬁﬁé éblpthlag 10 thgm by jet 174,

reservoir 180 fill reservol
logoak sidyaif diee @u@mmemtvmm népgatipe peessutd ppied to tiem from pipe 110

reser 0| r e ened and 176 operated. to
oA dpot i eyl 17° HRRRD plesSee Piere £omhigentigath odr to

Si\mldsdgeeﬁe edrftaraivdnialduRavw3ntd gip€d10.T0 cl ean any

aperture 112 that may be bl ocked (conpletely or

partially), valve W 1 is closed. Val ves Svi, betvveen

P8 RS BRI EAR SR T TR e o

@panpllega rlghtt dngley admmarmgg irath dpbﬂm%@ 1 ?ll DEI:jeltthe 198 fhay be affixed to
n val.ve SV 1 bei ng opene ui rom

PRERPG 1 oo TelghiveoeVomeT She tabermalicapansisptapd

Icente4tRiBh] dldpre s%@%h%gg% ta%d%@gg & jets 174 from each

of the outléts 172 € punp 6 is switched on.

Fluid jets 174 fromoutlets 172 pass through

tures.112 0, Di 110. S connect ed .
SRy BB e S D5 oSk 1ocE s Pty
fatouityd tpieOLIONwitR bi@et V2 Giddet@Bat F@I@lﬂ@§ \vEe "plilf‘e§$1‘7'§ ha ?rbe securely
suction in 25 pipe 110 that wll suck the fluid jefs

oy eleasel)y gitpehed 10 pingrid Qg in Figirad ehemaresxomlzestlas @hé ghe outlets

L N T

ape ﬂtreldftBSat IiPamstugestl1QCkA gurel I the @ebek 1 28l a&ﬁeﬁﬁ%l& 8Hort, generally
the{11i t\l}gr nms of  assistance may be used to generate the

AEYERT WReyPdelingoutyRIdy Fap piae I (e a nesrradiak mepner, wigh outlets
195 QtEorBY HParlefiBFes ONA) brackeh 3 76S0F 1 MaiBlh bipBL'1 16 190 in the

in place of 'the 30 Venturi opening .
polrreqt mciatldrxsmlssormxthtsl 172 alreaalg\enys tihrecned ftapsewen 1 Rand indyes 178,

ckage wi| e at the_openin
iliffsspsﬁf‘gln %ﬂut § MDY B’@ni‘eiﬁ‘gﬂ*d ylaﬁ angttlﬁiv hordgure 10, the
R&eE 1198 pask4h A hmu\% Il 6 ApPh PG te WhEufRed 11267 Btlets 172
el |em naF g c%nt aI?n nant gﬂpﬂt%l an apeefture Tkig o
\mrmteqhatv@eguméultm ve pressure applied to themby jet
174,
Once the apertures 112 are unblocked the valves SV1 and SV2 are closed, values MV 1

and SV3 opened, and pump 176 switched on to flush the contaminants in the pipe 110

into the reservoir 180.

If the fluid contains a degreaser, detergent or soap, or is warm or hot, either during the
spraying operation or the reverse flushing operation, it will assist in reducing blockages
and/or enhance the clearing by reverse flushing. A pressure sensor (not shown) may be
placed in pipe 110 and connected to the controller. The pressure in pipe 110 may be
used to determine whether there may be a blockage in one or more of the apertures 112

and/or whether a preventative, reverse flushing operation may be desirable. The
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on one side of the contam nant, and a negative
pressure applied to themfrompipe 110 on a side
opposite the jet 174. The two pressures therefore
conpl i ment each other to dislodge the contam nant and
draw it into pipe 110. 5 The pgpe 170 may i ncl ude
tubes 178 branching at an angle relative thereto such

SRe i B Wl ar i Sy BNALE b S SR P g
pperatlon mMm$ mag de zpnryodle lse¢h asefom:uanp]let dalye “teeklyhabmhly, at the end
ﬁga Si ontandl Pntng ﬁﬁ%' fluid pressure changes,

a PFHHRE PGeadn in Figure 7 the tubes 178

may be sonewhat hook shaped and be partially around

pipe 110 with outlets 172 directed at apertures 112.
ﬁlﬁ@@bpﬂsn%y)f BiguzasAutod] may glso be ueesswish yormenmmeé dpriap outlets.

RS R i FIGHEE A SOSERA PB T BT it

ipeel 7D7Baybelatde ¢ bé camcbet ot @l tmatsh&ablehoﬁ-l@f)&ﬁtlﬂ-@péshion when not
dlrectg¥ at tgvg$pertures 112. In Figure 9 the tubes
Toaingd and gayihe Al todispeved e s eperafingposisiog eseripsd gbove when

[
TR Tk REWIBRpO Y00 BBSakE e biRE A,
bracket 179 is used to maintain pipes 110, 170 in the

R RGN TR AT A —

fh S irBRhEdn, @d\ameoelé% REdJH byah6ieaktiledan theid Y
Foér)ﬁlgl gu;e 10, the 20 tuges 178 pass through tﬂg{o{?\{;a%yconcemed

cslﬁat mhasy vaniationsms snadifiegsions i dstailslof desigh onearisgtistionzday be made

RS P Rin OB bl feliEh, o7 e Drosed, val ee

NVl and SV3 opened, and punp 176 switched on to flush
the contam nants in the pipe 110 25 into the
reservoir 180. If the fluid contains a degreaser,
detergent or soap, or is warmor hot, either during
the spraying operation or the reverse flushing
operation, it will assist in reducing bl ockages

and/ or enhance the clearing by reverse flushing. A
pressure sensor (not shown) may be
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30 placed in pipe 110 and connected to the controller.
The pressure in pipe 110 nay be wused to determ ne
whet her there may be a bl ockage in one or nore of the
apertures 112 and/or whether a preventative, reverse
flushing operation may be desigable. The 8 controller
may be programed for automatic operation of the
FEYR'@EEAINgshi ng operation. This may be periodic such
as, for exanple, daily, weekly, nonthly, at the end

df eachsebipdeainosmahy syysodnepompdsmg) forth. 5 The

enbodi nent _of Fi

convent i ondl Spgaﬁ’rpg gﬂ?’i‘%i’tgeag ?ﬂ%n%zizg%ﬂﬂl an‘ﬁédg?gtge 579y Rigy such
al so hat! ®iringfal dff%doﬁe@at@ﬁl Hhidg s;ﬁ'ﬁ%e inSYsptS T -a spRE plane from

cl eani ng pi nay be able to can be noved't
sui t altheatdens @rpfemcmz &g position when not required and

e 2530 o B g B L35, BARLSBRRGEGFSA R et o

airevt flled tovdrils thbanldast dneoggie aad i@ tHeGptdyi gipe fok @leaning the at
Wi | st there has been described in the foregoing

deastPnediazals qyrag P sl psERtos, Be at leps ope eg@xtbemg spaced
fﬂyggklﬁﬁglﬂ&lmnll be understood by those skilled in
I

tec ogy concerned that many variations or
nodi fications in details of design or construction nay

e made i.t hout departing fromthe rese |nven i on.
& The eIV SeL &y vt e SRR S o et the cleaning pipe s
W@]@Itﬂgsﬁa}$p{p@y pi pe having at Ieast one nozzle in
a wall of the spray pipe such that, during a spray

oper ati on, f|UId i's sprayed in a spray in a spray
| ane ani.n i pe
baced™ £ BRIEHEESRRY Y SRB s SRR GF iimsf of R 2o ubrefiine a
Qelst e dudlet [icoafifurkl Wb Hirdc@WaétdT flutbdiedctly @@ fe 20 Mist one nozzle.
nozzle and into the spray pipe for cleaning the at
| east one nozzle during a reverse flush operation, the

af |eagf seﬁt@eaﬁwﬁé ?ﬂra}bg}is@n 30a68%kd in any one of claims 1 to 3, wherein

the at least one outlet is laterally and angularly spaced from the spray plane.

5. A self-cleaning spray system as claimed in claim 4, wherein the angular spacing

is less than an included angle of the spray.

6. A self-cleaning spray system as claimed in any one of claims 1 to 5, wherein the
cleaning pipe includes at least one tube branching from the cleaning pipe wherein the at

least one tube terminates at the at least one outlet.

7. A self-cleaning spray system as claimed in claim 6, wherein the at least one tube

is attached to the spray tube proximate the at least one nozzle.

8. A self-cleaning spray system as claimed in any one of claims 1 to 7, wherein the

system further comprises at least one pump, a plurality of valves, and a controller to
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fromthe spray plane. 10 2. A self-cleaning spray
systemas clained in claim1, wherein the cleaning
pipe is parallel to the spray pipe. 3. A

sel f-cleaning spray systemas clained in claim1l or
claim?2, wherein the at 15 | ggst one outlet is
configured to direct a jet of fluid directly at the at

(TR JAF R S8 pperlond Y3 the fuFE Mg B EHTRE SRS operaton

| amelghe rerse fiukledperastidmt eral | y and angul arly spaced

fromthe spray plane. 20 5. A self-cleaning spray

systemas clainmed in claim4, wherein the angul ar

spaci ng selk-glehfing shagRy@Bmial claded irPE dhe 5 cldiffis $RS &Ywherein the
6. A self-cleanrng Spray systemas clained 1 n any one

oft legstaanemorzle sompriggseat ddast arieeapeniahiongh giepeall oftthe sgray pipe.

at | east one tube branching fromthe cl eaning pipe

wherein the at 25 | east one tube termnates at the at

| st Apefolehhidl spray shstEllak chiad inehySdHedY chiyft €70 8Swherein the
clained in claim6, wherein the at | east one tube 1s
aeliplsmaing pravnwsiepr inypartwha spifslaanimeditchen exhangisysterone
nozzle. 30 8. A self-cleaning spray system as cl ai ned

in any one of clains 1 to 7, wherein the system

f1ir t heX nedrgarfos fRiriningastuid 8EppY B rerdovihgl EHthrhafts from a spray
val ves, and a contrqgller to 10 energise the punp and

oPERma thy etBad COmBNiSiAg ves to change between the spray

oper at;j r : tian. . .
ol 1 - o SRR rcktny BKEHSE LI m AP RER drdhor e il spray pipe. ina
cdpadyrtbatlis ima Spraypkneiandt he 5 at | east one nozzle

heP s By ot e RRcdRR. it AL B A Gt et of

cdl@infRbipOatARY aOlREst @he AabAd R cledr @oRtamitRfLhBretBR), the at least one
sel f - cl_eani ng spg\%l systemis part of a self-cleaning
£

Kutlehksingspaged frogytae spray PBRNg1. A et hod for
mai ntaining a fluid supply by renoving contam nants
froma spray system the nethod conprising
12. A method as claimed in claim 11, wherein the reverse flushing operation further

comprises applying a negative pressure in the spray pipe and a positive pressure in the

cleaning pipe.

13. A method as claimed in claim 11 or claim 12, wherein during the reverse flush

operation a jet of fluid is directed at the at least one nozzle.

14. A method as claimed in any one of claims 11to 13, wherein the at least one

outlet is laterally and angularly spaced from the spray plane.

15. A method as claimed in claim 14, wherein the angular spacing is less than an

included angle of the spray.



in a spray operation, directing fluid fromat | east

one nozzle in a spray pipe, ina spray that is in a

spray plane; and in a reverse flushing operation,

directing fluid fromat |east one outlet of a 15

cl eaning pipe at the at |east igne nozzle to clear

contam nants therefrom the at | east one outlet being
SBaced fetibdtRRIHRER N & -of faim f‘l (LE‘? qle?e?elﬁlaadogﬁ'gller is used
in claim1ll, wherein th everse I Nng operati

ftQy pnfhexse atlcnqi 10N pymp ppd ypﬁgamd tleged plumliy eSelves to nh&dge between

and 0S essure in the 20 cleaning
Eﬁ{)@a}p gl at"ﬁ&g é’eréFgl ﬁ%ap?rﬁ '¥aim11 or claim12,
wherein durlng the reverse flush operation a jet of
fluid is directed at the at | east one nozzle. 25 14. A
Hét hod* Bthodaas stadmpdhinany angeofstaimp A1 e 16, whesein ghe at least one
AREHF OmbGes 3 1cy R aBBifre ELEN tRlPOhELR B 4 o
clained in claim 14, wherein the angul ar spacing is

ss than a cl uded angl e of .the spray. 30 11

ABnet oD s sPES Fipri regH & 0 6 o e thesselicleaning
WhRy &l Ste i§ phrk bPA E&f-cl‘e%lﬂéﬁﬁchén%xﬁ&%‘i gys%&? | east one
punp and open and close a plurality o ves to
change between the spray operation and the reverse
flush operation. 5 17. A nmethod as clained in any one
of clainms 11 to 16, wherein the at | east one nozzle
conprises at | east one aperture through the wall of
the spray pipe. 18. A nethod as clained in any one of
claims 11 to 17, wherein the self-cleaning spray
systemis part of a self-cleaning kitchen exhaust
system



