WO 2007/097714 PCT/SG2007/000021 1 Method and Apparatus for

Supplying a Fluid Technical Field This invention relates to a method and
wWappareguafor supplying a fluid, a method of manufacturing thecapeatue0021

and a method for cleaning the apparatus and refers particularly, though

not exclusively to a pipe system that is more easily manufactured and

requires reduced maintenance. Background Pipe systems used in such

as, for example, fluid cireulatjon systems,. reguire regular.maintenance to
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comprise a plurality of fluid outlets where deposits accumulate in a

'l%iﬁﬁﬂﬁgﬁ'ﬁ‘%iigl_ surface of each of the plurality of fluid outlets. In pipe
systems used in such as, for example, water supply systems or crop

irrigation systems, it is important that all the deposits are removed from
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abour is required to clean the ts. Such maintenance is costly
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the drilling andtapping of holeS, then manual insertion of outlet nozzles.
ahisErPdECHRfe COHSOIPMABCANd expensive. Summary In accordance
with a first exemplary aspect, there is provided apparatus for supplying a
fluid, the apparatus comprising: a pipe having at least one aperture
Bagkergadyall of the pipe, each of the at least one apertures comprising a
first portion in an inner surface of WO 2007/097714 PCT/SG2007/000021
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Pipe systems used in such as, for example, fluid circulation systems, require regular

maintenance to keep the systems in efficient working order. The pipe system may
comprise a plurality of fluid outlets where deposits accumulate in a circumferential

surface of each of the plurality of fluid outlets.

In pipe systems used in such as, for example, water supply systems or crop irrigation
systems, it is important that all the deposits are removed from the fluid outlets to

maintain a smooth flow in the system.

Specialized labour is required to clean the fluid outlets. Such maintenance is costly and
is a substantial expense to businesses when the number of systems to be serviced is

high.

Also, the manufacturing process normally requires the drilling and tapping of holes,

then manual insertion of outlet nozzles. This can be time consuming, and expensive.
Summary
In accordance with a first exemplary aspect, there is provided apparatus for supplying a

fluid, the apparatus comprising: a pipe having at least one aperture through a wall of the

pipe, each of the at least one apertures comprising a first portion in an inner surface of



the wall, a second portion in an outer surface of the wall, the first portion
intersecting the second portion to form an opening, the first portion having
wW2Aip3t0er086-sectional area at the inner surface that is greateP¢&HG007/000021
second cross-sectional area of the opening. The first cross-sectional area
and the second cross-sectional area mgy have a first ratio within a first
predetermined range so as to enable fluid flowing through the pipe at a
R ST T TS MBS A, PSR ARIGIC N ML GRS IR ARV Cbcring
rom the at least one aperture to atmosphere and also to flash the first
tipostiomdTvetivatip etionaarmporitize the fordnsshsnher ihe afilshetaspreectional
ROSITHE R SATR%IGE S g&a&& FRIPSIRS SR GUCIR REII ARe SESRE Bbening.
of a sphere, ellipsoid and slot. The first portion may be of a shape
selected from: sphere, cylinder, cone, and ellipse. The second portion
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e may be into the wall from the outer surface but not being
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second predetermined range t0 determine a’'spray shape and a spray
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wall from the inner surface. The portion may not be through the wall. The
first portion may comprise a cylindrical portion extending from the inner
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plurality of valves; a pump; and apparatus as described above. The pipe
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The first portion may be formed by one of drilling or cutting into the wall from the inner
surface. The portion may not be through the wall. The first portion may comprise a

cylindrical portion extending from the inner surface, and a curved portion.

The second portion may be formed by cutting into the wall from the outer surface using
a cutting disc, the cutting disc having a thickness, the depth of the cut into the wall
determining the length of the opening, and the thickness of the disc determining the
width of the opening. The maximum length of the opening may be determined by the
cylindrical portion diameter. There may be a plurality of intersecting cuts. The cuts may

be identical.

According to another exemplary aspect there is provided a fluid circulation system
comprising a plurality of valves; a pump; and apparatus as described above. The pipe

may be mounted within a fluid tray having at least one opening aligned with and larger
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to enable fluid to be sprayed from the apertures through the openings.
wOolemomanm be a clearance pipe connected to the pump for enedslirsg thoioieno21

the tray to be drawn through the at least one aperture into the pipe for

clearing the at least one aperture by reverse flush. According to a final

exemplary aspect there is provided a method for forming an apparatus for

supplying a fluid, the method ¢ ising: forming a,first i I
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first portion may be formed by: drilling a hole through the wall of the pipe;

drilling into an inner surface of the wall at the desired location diagonally
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may have a fifst cross-settional area at the inner surface that is greater
tohaeate secepetlio®ss-sectional area being the cross-sectional area of the
opening. The first cross-sectional area and the second cross-sectional
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enable tluid flowing through the pipe at a \
into an inner surface%f the vgall at tgepdesired location diagonally opposite the hole to

form the first portion of the at least one aperture; and plugging the hole with a fluid-
tight plug.

The first portion may be into but not through the wall. The first portion may be formed
by cutting into the wall at the desired location from the inner surface of the wall, the
cutting being from within the pipe. The at least one aperture may be of a shape
consisting of: circle, polygon, segment of a sphere, or slot. The first portion may be of a
shape selected from at least one of the group consisting of: sphere, cylinder, cone,
ellipsoid and ellipse. The first portion may have a first cross-sectional area at the inner
surface that is greater than a second cross-sectional area being the cross-sectional area

of the opening.

The first cross-sectional area and the second cross-sectional area may have a first ratio
within a first predetermined range so as to enable fluid flowing through the pipe at a
predetermined flow rate to exert a predetermined pressure to spray fluid from the at

least one aperture to atmosphere and also to flush the first portion.



predetermined flow rate to exert a predetermined pressure to spray fluid

from the at least one aperture to atmosphere and also to flush the first
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may have a depth and the first portion may have a depth, the two depths

being of a second ratio within a second,predetermined range to determine

a spray shape and a spray angle. The first portion may comprise a
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sﬁéﬁgﬁrﬁ}'g %ygjl determining the length of the opening, and the
thickness of the disc determining the width of the opening. The maximum

length of the opening may be determined by the cylindrical portion
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Each of the plurality of cuts may be identical. Brief Description of the
apstagiHysd MRt that the present invention may be fully understood and
readily put into practical effect, there shall now be described by way of

non-limitative example only exemplary embodiments, the description
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exemplary embodiment; Figure 2 is a top view of the apparatus of Figure
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alppa[atus according to another exemplary embodiment;
cylindrical portion diameter. A plurality of intérsecting cuts is formed from the outer

surface. Each of the plurality of cuts may be identical.
Brief Description of the Drawings

In order that the present invention may be fully understood and readily put into practical
effect, there shall now be described by way of non-limitative example only exemplary
embodiments, the description being with reference to the accompanying illustrative

drawings.
In the drawings:

Figure 1 is a perspective view of an apparatus according to an exemplary embodiment;
Figure 2 is a top view of the apparatus of Figure 1;

Figure 3 is a vertical cross section view along the lines and in the direction of arrows
A-A on Figure 2;

Figure 4 is a perspective view of an apparatus according to another exemplary
embodiment;

Figure 5 is a top view of the apparatus of Figure 4;

Figure 6 is a vertical cross sectional view along the lines and in the direction of arrows

B-B on Figure 5;



Figure 5 is a top view of the apparatus of Figure 4; Figure 6 is a vertical
cross sectional view along the lines and in the direction of arrows B-B on
WMot WO 2007/097714 PCT/SG2007/000021 5 Figure 718 8/$Gi007/000021

vertical cross sectional view along the lines and in the direction of arrows

C - Con Figure 5; Figure 8 is a view of the aperture portion of Figures 4 to

6; Figure 9 is a full vertical cross-sectional view along the lines of and in
directio arrows D- D on Figyre, 8; Figure 1.0 is a view L

DAL PR o Sl sl Tisnmors te irestan of

mrawsematm Hgyuref3 fluid circulation system according to a further

2 ry embodiment; Figure 12.is a ematic view of a fluid circulation
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system acco 0 'iment; Detailed
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QE% fereqce pumerals are used for like components but with a prefix
num e?ﬂ’iﬁ%iggﬁﬁﬁe televant embodiment. Figures 1 to 3 show an '
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aeanplescombigsinion; 116 extending from the outer surface 117 of the

wall 113, the first portion 114 and the second portion 116 intersecting to

form an opening 118. The pipe 111 maybe of a shape selected from a
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Throughout the description like reference numerals are used for like components but

with a prefix number indicating the relevant embodiment.

Figures 1 to 3 show an apparatus 110 for supplying a fluid in an enclosure according to
an exemplary embodiment. The fluid may be, for example, a fluid that is in normal
circumstances considered as being an incompressible fluid. The apparatus 110
comprises a pipe 111 having a plurality of apertures 112 through a wall 113 of the pipe
111. Each of the plurality of apertures 112 has a first portion extending from an inner
surface 115 of the wall 113, and a second portion 116 extending from the outer surface
117 of the wall 113, the first portion 114 and the second portioh 116 intersecting to

form an opening 118.

The pipe 111 may be of a shape selected from a group consisting of: polygon, ellipse
and circle. Each of the plurality apertures 112 may be equidistantly spaced to provide

an even distribution of fluid.

The first portion 114 is formed by drilling through the wall 113 diagonally opposite the
position where the first portion 114 is required, and then into the wall 113 to form the

first portion 114. This forms a hole 119 ultimately closed by a fluid-tight plug 120.



and circle. Each of the plurality apertures 112 may be equidistantly

spaced to provide an even distribution of fluid. The first portion 114 is
wacawgeb by 4rilling through the wall 113 diagonally opposite th@quusitdon/000021

where the first portion 114 is required, and then into the wall 113 to form

the first portion 114. This forms a hole 119 ultimately closed by a

fluid-tight plug 120. WO 2007/097714 PET/SG2007/000021 6 The first

rtion 114 is of a radial depth 121 from the inner surface 115 of wall 113
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g the ope%’mg 118 that is less than the thickness of the wall 113. As
such, the second portion 116 extends into but not through the wall 113.

he.sum gf the depths 121, 122 is the same as the thickness_of wall 113.
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cross-sectional area 124 is also representative of the shape, method of
forming and size of the second portion 116. The cross sectional area and
‘B panodftbeotaptineg 21,8 42lliH the epmnds e frockies fiostwpad i3 114, the
second portion 116, and the depth of penetration of the second portion

116 into the first portion
As the first portion 114 is drilled it is concave relative to the inner surface 115. It will

have a first cross sectional area 123 at the inner surface 115 that is circular. As a drill
bit is used, the opening 118 has a second cross sectional area and shape that is
representative of the diameter and shape of the tip of the drill bit used to form the first
portion 114. The second cross-sectional area 124 is also representative of the shape,
method of forming and size of the second portion 116. The cross sectional area and
shape of the opening 118 will be dependent upon the first portion 114, the second
portion 116, and the depth of penetration of the second portion 116 into the first portion
114.

As shown on Figure 3, the second portion 116 is a drilled hole of a diameter less than
the diameter of the first portion 114. The first portion 114 and the second portion 116
are preferably co-axial and are radially aligned. Therefore, in this embodiment the
opening 118 will be circular and thus the spray 125 will be a jet spray that is circular in

transverse cross section.

Fluid flows through the pipe 111 at a predetermined flow rate Q (m®/s). The fluid

passes through the first cross sectional area 123 at a velocity V3. As the first cross



114. As shown on Figure 3, the second portion 116 is a drilled hole of a

diameter less than the diameter of the first portion 114. The first portion
waehaemithe second portion 116 are preferably co-axial and R€Wwadiziiy/000021

aligned. Therefore, in this embodiment the opening 118 will be circular

and thus the spray 125 will be a jet spray that is circular in transverse

cross section. Fluid flows through the pipe 111 at a predetermined flow

rate Q.( 54 he flui t fi i
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the first portion 114. The first portion 114 may be of a shape selected from
oppeomareel ofPBeiseFeneopllipasipad cxHadSfinder. The depths 121, 122

have a ratio within a predetermined range. The size of opening 118 and

the system fluid pressure as well as the pump pressure control an exit
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another exémplary embodiment (prefix number'is 2) comprising an
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ach of the plurality of apertures 212 has a first portion 214 in an inner
surface 215 of the wall 213 extending to a second portion 216. Each of
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even distribution of fluid. . . ) ‘
apparatus 210 for supplying a fluid. The apparatus 210 comprises a pipe 211 having a
plurality of apertures 212 through a wall 213 of the pipe 211. Each of the plurality of
apertures 212 has a first portion 214 in an inner surface 215 of the wall 213 extending to

a second portion 216.

Each of the plurality apertures 212 may be equidistantly spaced to provide an even
distribution of fluid.

To obtain the desired spray shape 225, the aperture 212 may be of a shape selected
from: circle, polygon, segment of a sphere, slot ellipse, circle, and polygon. Each
aperture 212 is formed by a cut 230 being the second portion 216, and a first portion

214, intersecting as before to form an opening 218.

The second portion 216 is formed as the cut 230 in the outer surface 217 of wall 213. A
cutting wheel or disc 228 of a diameter 229 may be used to form the cut 230. The cut
230 intersects the first portion 214 to form the opening 218. The opening 218 will be
somewhat rectangular and will thus have a spray shape 225 that is fan shaped. The
spray angle 226 will depend on the depth of penetration of the cut 230 into the first
portion 214. The greater the depth of penetration of the cut 230 into the first portion



To obtain the desired spray shape 225, the aperture 212 may be of a

shape selected from: circle, polygon, segment of a sphere, slot ellipse,
wociogtegsandipolygon. Each aperture 212 is formed by a cut 23 lyesagolmn00021

second portion 216, and a first portion 214, intersecting as before to form

an opening 218. The second portion 216 is formed as the cut 230 in the

outer surface 217 of wall 213. A cutting wheel or disc 228 of a diameter

9 may be ysed to for e 230. The cut 230 intersects the fir
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the smaller the spray angle 226. The thickness of the disc 228 will
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first portion 214 may be of an increased depth 221 such that it comprises
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diameter of the drill bit that forms first portion 214 as if the cut 230 is of sufficient
depth that is extends to the cylindrical portion 240, the diameter of the cylindrical
portion 240 is the maximum length of the opening 218, If the thickness of the cut 230 is
the same as or larger than the diameter of the first portion 214, and the depth of the cut
230 is that it is into the cylindrical portion 240, the shape of the opening 218 will be
circular, and the diameter of the opening 218 will be the same as the cylindrical portion

240. This will give a jet spray 225.

Instead of drilling, the first portion 114, 214 may be formed by cutting using a cutting
tool inserted into the pipe 111, 211.

As is shown in Figure 10, multiple cuts 730 may be made at intersecting angles to form
spray shapes of varying nature. For example, and as shown, two identical cuts 730 of
equal depth are made perpendicular to each other. This will give a cruciform-shaped

spray.

Figure 11 is a schematic view of the apparatus 110 of the first two exemplary

embodiments in use in a first fluid circulation system 300. The fluid circulation system



depth that is extends to the cylindrical portion 240, the diameter of the

cylindrical portion 240 is the maximum length of the opening 218. If the
wahioknessief the cut 230 is the same as or larger than the diapgatsGoebdtyeooo21

first portion 214, and the depth of the cut 230 is that it is into t_he

cylindrical portion 240, the shape of the ppening 218 will be circular, ar\d

the diameter of the opening 218 will be the same as the cylindrical portion
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vacuum p[Jmp 333, a. water pump 334 and a water tank 335. In a first _
operation mode, the first valve 331 is opened and the second valve 332 is
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atmospheric pressure. As a result of the negative pressure, a sucti
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dibebpiRerd b water tank 335. The dirt is trapped by a filter system 336. The filter

system 336 may be positioned within, or may be external of, the water tank 335.

Figure 12 is a schematic view of the apparatus of the first two exemplary embodiments
in use in a second fluid circulation system 400. The fluid circulation system 400
comprises the apparatus 110, a first valve 431, a second valve 432, a water pump 434
and a water tank 435. In a first operation mode, the first valve 431 is opened and the
second valve 432 is closed. Fluid is pumped from the water tank 435 at a
predetermined pressure and flows through the pipe 112. When the fluid passes each
first portion 114, the fluid flows through the first portion 114, opening 118 and the
second portion 116 to atmosphere to flush the first portion 114.

In a second operation mode, the first valve 431 and the second valve 432 are turned on.
The water pump 434 is turned on to flush the dirt back to the water tank 435. The dirt is
trapped by a filter system 436. The filter system 436 may be positioned within, or may
be external of, the water tank 435.



The first valve 331 and the second valve 332 are opened and the vacuum

pump 333 is turned off. Then the water pump 335 is turned on to let the
wonatenftomdin to flush the dirt back to the water tank 335. ThepdiTi962007/000021

trapped by a filter system 336. The filter system 336 may be positioned

within, or may be external of, the watey fank 335. Figure 12is a

schematic view of the apparatus of the first two exemplary embodiments

in use.in a sec fluid cirgulation system .The flyid circulation _.
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tank 435. The dirtis ‘trap y a filter system 436. The filter system 436
aperiyrpe dsia e sritodessapryides idmeate0fibridstapligtkthemghvpipe 543

is?ggggéq%ﬁﬂﬁ(ﬁ];@%ngggggg&ﬁﬁgslﬁggyes 13 and 14 illustrate a final

exemplary embodiment. Here there is a pipe 511 having a plurality of

apertures 512 formed as described above. The pipe 511 is enclosed in a
DR GRE ) BAHAEHE: 3B o b SIPTGY arS UHGHED SR
clEHgeVEHIS $e ARCIEREE £d Jyseh hnittye i dscase SRR OBli@ g i fomirom the
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ccﬂ!m_t@mhi@ anig, fh}d&‘a@@h&i Iilg:cﬂlﬂ_iﬂ Hﬂr@ﬂgﬁbnim@ﬁlrwwﬂlﬁélemm tank 545
wJs e Ruhe &1 1 ucion ek s e o e 507
thihead @i pipeSdhdsigoaatrmipat4iystididies o fcudhalve Mgs B4hened to
drain all unwanted contaminants from tank 545 to grease trap 548. Valve SV2 is opened
to supply fluid from fluid supply 547 to the tank 545 to flush the filter (not shown)
inside the tank 545. Valves MV1 and SV2 are then closed. Valve SV1 is then opened to
supply fluid from fluid supply 547 to the tank 545 to fill tank 545 to the required level.
Valve SV3 is then opened and pump 544 operated to clear pipes 511and 546 by
flushing, The pump 544 is then switched off and valve SV3 closed.

If any aperture 512 is blocked (completely or partially), valves SV4 and SV7 are closed
and valves SV5, SV6 and SV8 are opened. By valve SV8 being opened, fluid from
supply 547 is supplied to supply pipe 543 to fill the trays 541. The pump 544 is
switched on. Fluid that passes through openings 542 is collected by return pipe 546 and
passed to tank 545. As clearance pipe 549 is connected on the suction side of pump 544,
valves SV8, SV5 and SV6 are open, and valves SV1, SV3, SV4 and SV7 are closed, the
pump 544 will suck the fluid in the trays 541 into pipe 511 through the apertures 512 to
clear the apertures 512 by the reverse flush. As the first portion 214 is normally larger
than the second portion 216, any blockage will most likely be in the second portion 216

and will thus be easily drawn into the first portion 214 and thus into pipe 511, from



During normal operation, valves MV1, SV1, SV2, SV3, SV5, SV6 and SV8

are all closed. Valves SV4 and SV7 are open. Pump 544 is operating.
wOHmd/esdrawn from the circulation tank 545 by the pump 544PamsG2007/000021

supplied by pipe 511. The return pipe 546 collects the fluid and returns it

to the circulation tank 545. If the fluid Igyel in tank 545 becomes low,

valve SV1 is opened to add fluid to tank 545 from fluid supply 547. At the

whatof é‘% Béaél?lﬂ? é%f‘g%‘ﬂ%&é“ﬁ;&st?a‘gg%ﬁ?da%% a{%ﬂ%}é@@’ﬁl MVabdfture 512 is,

opene rain all unwanted contaminants from to grease trap
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aré thenclosed. Valve SV1 is then opened to supply fluid fromfluid

wellsljhs #Teesitgcbtarivens fushingnR FIcsIEhecRsqu e Teaiehe plard Sypipe
515 WenaRaneth adBumRoAt AR IBCIeAf LIRS 1Y PR BRG MY cate there

flushing. The pump 544 is then switched off and valve SV3 closed. If any
mapdieUr blogleare bloeke @ senipRitdly arepareaIRd2yvalves SV4 and SV7 are
closed and valves SV5, SV6 and SV8 are opened. By valve SV8 being
opened, fluid from supply 547 is supplied to supply pipe 543 to fill the
Thagmbadimeré gl it aadtdiealsnalrrite %ﬁ‘dﬁ%@ #h gypiggional spray
oQgRings 542 is collected by return pipe 546 and passed to tank 545. As
clearance pipe 549 is connected on the suction side of pump 544, valves

V8, SV5 and SV6 are gpen, and valves SV1, SV3, SV4 and SV7.ar
VORISR B35 o S A et TR e AL B S R 9 g ments of
tHbppeghthe antstyesvil Bdandasiohithaphdssekifitd hytheaddvaisgflushicerned
As the first portion 214 is. pormally layger, than the second portion 216,
g BRSO T TP ARERT R S G R RS T SERS BRI QTR L ade
withsily drpating trchetfiestpestivimZidiand thus into pipe 511, from WO
2007/097714 PCT/SG2007/000021 11 where it can be eliminated. By
having the trays 541, any blockage in an aperture 512 is, in effect,
softened by soaking in the fluid in the tray 541. If the fluid contains a
degreaser, detergent or soap, or is warm or hot, it will enhance this
softening effect as



well as the clearing by reverse flushing. A pressure sensor 550 may be
placed in pipe 511 and having an appropriate output. A high pressure in

pipe 511 would indicate there may be a blockage in one or more of the |LOYD wiSE

apertures 512. The embodiment of Figures 13 and 14 is also able to be

used with conventional spray outlets. V\/Igilst there has been described in

the foregoing description preferred embodiments of the present invention,

it witlidae gndekgtood by those skilled in the technology concerned that

many variations or modifications in details of design or construction may

be made without departing from the present invention. LLOYD WISE 12

THE CLANSuRiA fparatpisifar stpplyingapfitichsthesaapapatus comprising:

2 pipe havipgoaldeastonaaprriye iach avaletiheipe eath ofihg ...
gat Igggt %‘e apertures comprising a first portion in an iriner surface of =~

the WallP 8 SecSHEPEHISR TrorroifR st iyes srifscvathenetiraspramibportion

intérscovigr thvelecaitbieportioth ¢difgrpartan openiagn fht-secaithbpAN D form

beiggdosmed Ry &H@%ﬁ%&%@ﬁ%xﬂéﬁ%;ﬁp@ @%M%rm%uﬂﬁﬁgﬁ #g%l%\e uter

cutglr}gﬂdisc, the cutting disc having a thickness, the dep Into
the"Wall deterntifg et rofisetbpanti: aficdmeshidiisat of the cut into
dis@eletehitmgnibg thelwighthodbfitheeperingd2h AppREREdS A6 ClBIN@8 RN ining

10 claige 1 phereip shenfist portion has a first cross- sectional area at the

inner surface that is greater than a second cross-sectional area of the

opening. 15 3. Apparatus as claimed in claim 1 or claim 2, wherein the

first-crossisputibnasatemaind tharseconerdroge-Sationatliesaaye-fofist

ratiedBhdnAefi ﬁwm%%ﬁ@%em.ﬂ £02018 1 1OWING, oreq of the
ow

thrg}ye%kimn'fghe pipe at a predetermined flow rate to exert a

15

3. Apparatus as claimed in claim 1 or claim 2, wherein the first cross-sectional area
and the second cross-sectional area have a first ratio within a first predetermined range
50 as to enable fluid flowing through the pipe at a predetermined flow rate to exert a
predetermined pressure to spray fluid from the at least one aperture to atmosphere and

20 also to flush the first portion.

25

30

4. The apparatus as claimed in any one of claims 1 to 3, wherein the first portion is
of a shape selected from the group consisting of: sphere, cylinder, cone, ellipse, circle,

polygon, segment of a sphere, ellipsoid and slot.

5. The apparatus as claimed in any one of claims 1 to 4, wherein the cut into the
wall is of a depth less than the thickness of the wall.

6. The apparatus as claimed in any one of claims 1 to 4, wherein the second portion
is into the wall from the outer surface but pot through the wall.

Amended Sheet
IPEA/AU



predetermined pressure to spray fluid from the at least one aperture to
atmosphere and 20 also to flush the first portion 4. The apparatus as
claimed in any one of claims Ito 3, wherein the first portion is of a shape LLOYD WISE
selected from the group consisting of: sphere, cylinder, cone, ellipse,
circle, polygon, segment of a sphere, ellipsoid and slot. 25 5. The
apparatus as claimed in any one of claims | to 4, wherein the cut into the
wall-is of BESPI eSS thald et crye8s of thEnwallo6: Therapparaasedortion
claimed)in ginynaneeaiclaiorsdito 4 swhereimthe seerit perion Stisdatatio
the wall from the outer surface but not through the wall. Amended Shee
PR U g e B B S el
claims Ito 6, wherein the second portion has a length and the first portion

s hag.a length, hedane lengihs deingobasstoneiatio withiaas@edne porton is
predetermined r to determine a spra e and a spray angle. 5 8. .
e e A e BT ine
poifioies thsrriiéld by one of drilling or cutting into the wall from the inner
surface; but not being through the wall. 9. The apparatus as claimed in

any one af claims Ito S. wherein the first porfion 1Q comprises .
ool S IO o e RLBPGiil {18 RS B apaeon

10 10 CYRErHpparEiTS A CRITHRY S ENPE T B BFARAS StsTacantred aipneteostion.

a plurality of intersecting cuts. 13 11. The apparatus as claimed in claim

9, W&e_fe"pbéagf aximum len hmc’%mgnge@%%ﬁ determined by he . ierality
cylindrical portion diameter. 12. A fluid circulation systém comprising:
of intersecting cuts.

15 11.  The apparatus as claimed in claim 9, wherein the maximum length of the

opening is deterrnined by the cylindrical portion diameter.

12. A fluid circulation system comprising:
a plurality of valves;
20 a purmp; and

apparatus as claimed in any one of claims ] to 11:

13. A fluid circulation system as claimed in claim 12, wherein the pipe is mounted
within a fluid tray having at Jeast one opening aligned with and larger than the at least
25  one aperture to enable fluid to be sprayed from the apertures through the openings.

14. A fluid circulation system as claimed in claim 12 or claim 13, where there is a
clearance pipe connected to a suction side of the pump for enabling fluid to be drawn

through the at Ieast one aperture into the ciearance pipe for clearing the at least one

30  aperture.
15. A fluid circulation system as claimed in ¢laim 14, wherein the fluid is in the
tray.

Amended Sheet
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a plurality of valves; 20 a pump; and apparatus as claimed in any one of
claims 1. to 11: 13- A fluid circulation system as claimed in claim 1.2,
wherein the pipe is mounted within a fluid tray having at least one
opening aligned with and larger than the at least 25 one aperture to
enable fluid to be sprayed from the apertures through the openings. 14. A
fluid circulation system as claimed in clalfn 12 or claim 13, where there is
a clearance pipe connected to a suction side of the pump for enabling
fluid to be drawn through the at least one aperture into the clearance pipe
for tearing Wehat Basvones 30 apertareft Sugpliing cificidationmsystem as
claigpegrigigdaim 14, wherein the fluid is in the tray. Amended Sheet
IPEA/AU {.LO.YD ISE 14 16, A method for forming an apparatus for
supplying SR tHE" RSB B P S RETHIfG A firstlbefagnrsfag desired
5 least one lapsienrghinfosarwalbofeipigeratea flesirednsdoaation,dhe Jiksti:
portion being fermeddrpARNBERLSUFRSE 954'3@&%1@ ol B, %Egé}]d
portion of the at least gne aperture into the wall but not through the wa
from an ou 8?%?1?%&’3 IR RN e resiidha el ibaiesiset rdtion, the
portion béhvgnfonyridbanddptintd iftedsptt thizdirstpaitioRste 6@ foaReate an
opening; yyagreinhe-Saca0d-BataR-R foraseh by Hing, Inta the wall from,,
the 10 outer surface using a cutting disc, the cutting disc having a
thickness. t eésdle‘%fﬁ Sttha Stk theRb st HRectifiimigmea teiskesssftisalepth
opening, airtbletknet thickhe ssllofdieerdiscediée enzithing ttharpaaihyOfthehe thickness

OPEeniNg. of the disc determining the width of the opening.

LLOYD WISE

17. The method as claimed in claim 16, wherein the first portion s formed by:

15 drilling a hole through the wall of the pipe;

drilling into an inner surface of the wall at the desired location diagonally
opposite the hole to form the first portion of the at least one aperture;
plugging the hole with a fluid-tight plug.

20 18. The method as claimed in claim 16 or claim 17, wherein the first portion is into

but not through the wall.

19. The method as claimed in claim 16 or claim 18 when appended to claim 16,
wherein the first portion is formed by cutting into the wall at the desired location

75 fram the inner surface of the wall the antting heing from within the pipe

30

20. The method as claimed in any one of claims 16 to 19, wherein the at least one
aperture is of a shape selected from at least one of the group consisting of* circle,

polygon, segment of a sphere, and siot.

Amended Sheet
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17. The method as claimed in claim 16, wherein the first portion is formed
by: 15 drilling a hole through the wall of the pipe; drilling into an inner

surface of the wall at the desired location diagonally opposite the hole toﬁ;i
form the first portion of the at least one aperture; plugging the hole with a”~

QYD WISE

fluid-fight plug. 20 18. The method as cl?g'med in claim 16 or claim I'.
wherein the first portion is into but not through the wall. 19. The method

as slaimeghin.clainy 16 QLiglainy, 18 Whenappended o c1aim, 18, (RSN ion is

the first portion is formed by cutting into the wall at the desired location 75
from the iRNeF SRFEAREBIHE WAl e Ba R TR FOtH WRRIRTHBbGTpeyinder
20. The metiioclasskimeéaiipany one of claims 16 to 19, wherein the at
least one aperture is of a shape selected from at least one of the group

COI’])Szlstln

Shéet IP

%of. circle, polygon, segment of a sphere, and slot. 30 Amended

WRGIIY HARISED 2, PR & AEREA A dinieaTH Ak BreeHon

claims 1605 20rwhereiscthiedilstrpostitnr isoef axs‘iaapexaehegtedgtrﬂﬂ_nalsccond
least one ghine.0igHR GAIYSNAlSRNRIE BUBST. cADG, gllipsoid. and

ellipse. 5 22. The method as c

aimed in any one of claims 16 to 21,

wherein the first portion has a first cross-sectional area at the inner
surfdce thatisgiedtef tham asedendn drossssectiosaltarea heingthBe second

10 Cross-sectignal 2rea ATIBSARE IIAG: 73 hemethed ol glaim. 22, wherein .

the first cross-sectional area and the second t O cross-sectional area’have

a first ratiBRGHR L AIQY e tutdshiie aiParhR BeSS TR tewhbne Tt Aowmd:
through thesgippenatedpredeterminesy flowd fate thexarh st predeiatmined
pressure ig3Rpav-fluith frRpdhe.at 4@%?5@95}@&9 rture to

24.

25.

26.

27.

28.

The method as claimed in any one of claims 16 to 23, wherein the second
portion bas a depth and the first portion has a depth, the two depths being of a
second ratio within a second predetermined range to determine a spray shape

and a spray angle.

The method as claimed in any one of claims 16 to 24, wherein the first portion
comprses a cylindrical portion extending from the inner surface, and a curved

portion.

The apparatus as claimed in any one of claims ] to 4, wherein the cut into the
wall is of a depth less than the thickness of the wall.

The apparatus as claimed in any one of claims 1 to 4, wherein the second poTtion
is into the wall from the outer surface but not through the wall.

The method as claimed in claim 25, wherein the maximum length of the opening

1s determined by the cylindrical portion diameter.
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atmosphere and also to flush the first portion. 15 24. The method as
claimed in any one of claims 16 to 23, wherein the second portion has a
depth and the first portion has a depth, the two depths being of a second LLOYD wiSE
ratio within a second predetermined range to determine a spray shape
and a spray angle. 20 25. The method agclaimed in any one of claims 16
to 24, wherein the first portion comprises a cylindrical portion extending
fromthe iffhermsurface, it & ChlEv@hrROEIAm2E 6 the BRARFAINS Bfirality of
claimed i ' . wherein the cut into the 25 wall is of
a depth Ieé@%&?ﬁ%&%ﬁ%ﬁ%ggﬁ?égﬁéﬁ%ﬁ[ S]I”ﬁfécgfpparatus as claimed
in any one of claims 1. to 4, wherein the second portion is into the wall
frotthe dltetstirdace Gutinatithenug she vl 3Q28+ The,Method A is
sclaimed in glaim,25, wherein the maximum length of the opening is
determined by the cylindrical portion diameter. Amended Sheet IPEA/AU
LLOYD WISE 16 29. The method as claimed in any one of claims 16 to
28, wherein a plurality of intersecting cuts are formed from the outer
surface 30. The method as claimed in claim 29, wherein each of the
plurality of cuts is 5 identical. Amended Sheet IPEA/AU
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