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| mproved Nozzl e The present invention relates to a
nozzle. In particular, but not exclusively, the

w@r@sesds1s nvention relates to a nozzle for useP@i/GB2@5/000758

pressuri sed water source asltypically used in the
of fshore environnent. During well conpletion, a
surface well test package is used to evaluate well
reservoir paraneters and hydrocarbon properties. The
~eval uation of hydrocarbon properties requires the flow
of a hydrocarbon fluid to the well test package from
the well. Once the test has been nmade it is necessary
to di spose of the hydrocarbon-fluid. This is done by
igniting the hydrocarbon fluid and flaring it from
drilling rig, Floating Production Storage and
O fl oadi ng vessels (FPSGs), Drillships, platforns and
l'and rig burner boons. The flaring operation can cause
tenperatures to reach |levels .where the intense heat
can conprom se the integrity of the structure and rig
safety equi pnent such as |ifeboats, lifecrafts etc and
create a hazardous working environnent for personnel.
One way of reducing the tenperature around the flaring
hydrocarbons is to forma water wallaround the flare,
known as a rig cooling system and/ or heat suppression
system Systens of this type provide an
outer wall of water designed to surround the flare
which mmcs the flare profile and/or shields the
THed arne=sciie iontesrt ival |Irafatms d10 camazade + HER fRRRY BFUtRY .

olid flat, or. canical,_ shield . i s tyal
beo it SRR A SO Ut O T gy ey e &
no&l e fidie yBsStwith vatEfed il et e dawatcoudd et of
the dual nozzle design. The fine

I

‘typically used in the offshore environment.

During well completion, a surface wellltest package 1is
used to evaluate well reservoir parameters and
hydrocarbon properties. The evaluation of hydrocarbon
propertieé requires the flow of a hydrocarbon fluid to
the well test package from the well. Once the test has
been made it is necessary to dispose of the hydrocarbon
fluid. This is done by igniting the hydrocarbon fluid
and flaring it from drilling rig, Floating Production
Storage and Offloading vessels (FPSOs), Drillships,
platforms and land rigAburner booms. The flaring ‘
operétion can cause temperatures to reach levels where

the intense heat can compromise the integrity of the

 structure and rig safety equipment such as lifeboats,

lifecrafts etc and create a hazardous working environment
for personnel. One way of reducing the temperature

around the flaring hydrocarbons is to form a water wall
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m st of water is designed to renove energy fromthe

flare, and the outer wall of water is designed to
w@e@anesas barri er which al so renbves energy anBCT/GB2005/000758

therefore tenperature fromzhe flare. In order to

produce and shape a jet of water, it is necessary to

connect a nozzle to a high -pressure water source and

artendngieecblatae hngwheaﬁuéhrﬁﬁaﬁoaﬁlaatéVSF??pPEQVpﬁ
one

shaped [ din t
heﬁftﬁu%p¥?%%l%Ps?ng( ES Fr% %Qgﬂgeh:ndcgﬂgupfaLgn
éntex?nﬁge ggzggls type of nozzle is prOV|ded in UK
at en . 9281. Thi_s docunent di I
Sygatemehabl L8 Em?gﬁroyﬁ%sarleow’é{e&wl 33 eg’ﬁ ﬁ%?érzw Z
aeD25HOW £DeBLAYCLAPERL! Foned bawaeniaidef keel imare

ace which opposes the direction of flow of water,

- prafidla gnddongshmeﬂé@etaﬁgﬁéérﬁomaﬁb§ oréed Wedti @F of

- fl ow of d h d
wabbPuroh ARSI RhE! sRafh ' &1 AR as 00 RS B it e
orl tukasihesndf auednthall sherecerwhiet axats @n sekoridery

-defl ecting surface and U|d|n surf t
fungtdenf PbwogREra&itses ae?f@ﬁ-’yy tléle’oé‘l%%gﬁdtjpz’t%%rts I%’s‘ ough
theoggﬁf?gltgﬁtW@EerpQﬁé§@ﬁ%llEdﬁ%ﬁ@“d@@ﬁ&ﬂ OffTHN & ine

esent ‘invention to provide an inproved nozzle. In
mlatc:@lfdaracemtsh d&sﬁugmad aspecmofe Eemenmedaem the

i nventi t her Vi d nozzl f r e
flPFﬁEdaB%pg%ﬁrQq t é% gﬁ Q:%gr%%z qé%%%?%énﬁ?éﬁge

a Badyiced ¢haenekied erdicved kimigly thel hodyafortene
nozzle; and a fluid deflector arranged at or near the

tegmﬁTnmtuﬁ@wﬁéﬁﬁléﬁ“%rﬁQQﬁﬁannel and wherein the fluid
efl ector - :

In order to produce and shape a jet of water, it is
necessary  to connect a nozzle to a high-pressure water
source and to engineer the nozzle such that an outer
(typically cone-shaped) wall of water is formed in
conjunction with,a fine mist of wéter dirécted behind the

flare.

An example of this type of nozzle is prov1ded in UK
Patent No. GB2299281. This document dlscloses a nozzle
attachable to a high-pressure water source 1n which a
narrow openlng is positioned between a deflectlng surface
which opposes the direction of flow of water, and a
guiding surface angled towards the direction of flow of
the water and which defines the shape‘of the outer wall
of water that is produced by this nozzle. It has been
found that the combined action of the deflecting surface
and guiding surface disrupts the water flow and causes

energy to be dissipated thus lowering the water pressure.
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determines the direction of flow of the fluid as it
| eaves the nozzle. Fluid flow ng along the channel may
wo apsogsitipon the fluid deflector and may travedT/aBorwg/000758
a surface of the deflector &and out of the nozzle, the
d%rectlon of flow of the fluid as it |eaves the nozzle
t hereby determ ned by the deflector. By this .
Tt atf afigenBhect 1 hk FFﬁiBrﬁ%??ﬁcf%Yeﬂ%§o§eF9epF8V69FeEP
im%pgvééuhgzy@élst m ni m sing energy | oss when conpared
o prior nozzles of the type where the fluid is thrown
backwards onto a second directing surface which

directs the fluid_out zzle h '
In o FEEaPoRa b PobhTad PAOSCR! SEatProfr SEER
inexhenehngth8reugh pheviezdl e abonfet hierchahnek. or fixed
Preferably, the fluid deflector and the,body of the
pipeyverk ipgephbatdeni nehg RPaFﬁeoFOPﬁElEﬁaﬁhe| at or
a ngg.said'domnstrean1end. The fluid deflector nay have
a defl.ecting surface positioned relative to the end of
a thenohanestetdidgf cheotpb whdt hody phetbrannekzlgy end

o D5l Beofoumsty SO Sadoorl B ShgOTeh ACGRLE,Agy e

oft BRedehbagkl Ngdnauwhaeeiandhanfoutbetielietace of the
body. The deflecting 2 surface and the Rody out |, et
desgrianesnipebdisepsiant P&l Fyod Bar hPPefluddsapnat -

1egg%geghgr syrface nay be .disposed at an obtuse angle 6
ref[ative to a main axis of the body and is preferably
7 angled away fromthe body. 8 9 More preferably, said

Flgggngigw9£gtQl%%gy%ggég %hngqi%ay impinge upon the
fluid deflector and may travel along a surface of the
deflector and out of the nozzle, the direction of flow of
the fluid as it leaves the nozzle thereby determined by
the deflector.v By this arrangement, the fluid deflector

may serve to direct the fluid whilst minimising energy

loss when compared to pribr’nozzles of the type where the

fluid is throWn backwards onto a second directing surface

which directs the fluid out of the nozzle.

The fluid deflector may be located in a fluid f£low path

extending through the nozzle along the channel.

Preferably, the fluid deflector and the body of the

nozzle together define a width of the channel at or near
said downstream end. The fluid deflector may have a
deflecting surfacé positioned relative to the end of the
channel to define the width of the channel at or near the
downstream end of the channel. Accordingly, at least

part of the channel may be defined between the deflecting
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10 may facilitate adjustment of a characteristic
and/or 11 . paraneter of the fluid exiting the nozzl e,

WO p@bo8isny 12 vel ocity, fluid pressure, and/ orpPtteB2005/000758

shape of a jet, 13 streamot cloud of fluid exiting
the nozzle. The channel 14 wi dth may be variable by
adjusting a position of the 15 fluid defl ector .
surfregi® tanaopsrarngerfafet Ak RBg Pady; nThg deflecting
tLchlarnLehakiv theupezzbenhode ddbiatheall
Suff%ld %%$|E%%or8§¥y8BE9ﬁnyaﬁ|y nouﬁtgd ?elgtivg toa19y
pataelébdy, to enabl e adjustnment of a position of the 20
deflector relative to the body. This may facilitate 21
adj ust nment of t he channel width. 2 2 ' 23 Preferably,
Thihgeghanpsl EarBheui fe¢ wet Hispgapdoatspaceb2ése angle
sui table for aqconnndatlng a spacer to . alter the
repativeoho28 shiphexfisupd 8BFl Betyr apg) 4fi PESLETPREYend
of the 26 chann eby varying the width of said
ang;gﬁngwgyzgrgg %k?e%ﬁggrvely, the deflector may be
tPreﬁdagly coupl ed to 29 the body, such that rotation
of the def|ector relative to . t.he bod a ce
MogRdPFe5PT PE¥ac 53 e CHEFPE Hﬁd%% 181 FEPTERE hg\fgg
maQOQXCiﬁﬁgﬁggﬁa Gglchball BE adichstERRerdfstd2 b/ or

_-Channel wi . The nozzl e may include a retaining 33
pamempeer sfclthas fduidt exdltiipdothehaozgzle, figcluding

et ai ni ngt he defl ector i si_red it relative
vei§eRhg  pagiie BrckEufe, Bel/Renihes SRR I G, 1E
StEBRRI bse ca ot hahifamitioexddjinst ithg tivezdkanndheniciiemnel

which may be a self -cleaning,.,mechani sm_.Th hani
wigiy Bavhyer ¥ahiebla ?@t@ﬁ@%s,1@9é€t§6ﬁggﬂéﬁ$é§f%%%plSm

F1IBEh ARG A AN JBY 1GRTRIY $E rAha3Gdédt &f the nozzle, in

particular, relative to the nozzle body.

The fluid déflector may be movably mounted relative to
the body, to enable adjustment of a position of the
deflector relative to the body. This may facilitate
adjustment of the channel width. '

Preferably, the channel is provided with a gap or space
suitable for’accommodating a spaéér to alter the position
of the fluid deflector relative to the end of the

channel, thereby varying the width of said channel.

Alternatively, the deflector may be threadably coupled to
the body, such that rotation of the deflector relative to .
the body may advance and / or retract the deflector

relative to the body, thereby facilitating adjustment of

‘the channel width. The nozzle may include a retainingA

member, such as a nut, clip or the like, for retaining
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for controlling a position of the deflector relative
to the body, for adjustnent of the channel w dth. The

wa@easasesis may be adapted to be activated to nORET/GB2005/000758

def!eptor to increase the channel width, in order to
facilitate flow of any debris such as particul ate

matter trapped in_the nozzle apd i npeding fluid flow
theTtiae FATHEMT SHM By SEBRPPRSEOTHE OF HETBCLBRs5Ps -PBr DO

todﬁl§cgﬂggcﬁggngieﬁﬁagﬁ.of trapped debris. For exanpl.e,
ot clu

€ nozzle may in e a pressure sensor or flowreter
;Fr.getfcting an increase in pressure or reduction in
flui ow rate through the channel. indi.cative o he
e, Rethie RV FappRUcHon PeePRRRR o g apk fiatet
ch&hgberabhyn, thaithundydst! gcéerfconpahsng behanism.
defl ecting surface and a central beam. shaft, boss or
The heethielent wari kg hyomruhécdetleetringadur PAEEFRIO

welffsDt &, KOELRRIELY, 10, Gl cokebeal bl Bgvueccr

ble to 0zz Preferably, the
foROZaherbdslingt bepopioibdedfwthh @efdspterserimmigve to
neans. : Preferably, the_channe] extendi. thr h the
thgoRgdys fRE ﬁ@ifﬁé%ﬁgtaﬁfagﬁﬁlg 2BHS ngﬁg%@Ut be
acPhia®By AhiepBabiugcesUitbabbeashapacBaeter aklye thie
nozzl e further conprises a central channel extending
defheotgh theibodpast the abzrhel PLELEraBRy ordge to

raff 0 fak e RRRNC b AhE SR ROUARA! B8 pERt R INER Rl ver

. essure sensin
trhppatiedni Bhtheoflzlied agefl ieptding. £luid flow. The

mechanism may comprise one or more Sensors for~detecting
the presence of trapped debris. ~For example, thé nozzle
may inélﬁde a pressure sensor or‘flowmeter for detecting
an increase in pressure or reduction in fluid flow rate .
through the channel indicative of the‘presence of trapped

debris impeding fluid flow.

Preferébly, tﬁe fluid deflector comprises the deflecting
surface and a central beam, shaft, boss or the like '
extending from the deflecting surface into the body of

the nozZlé, the central beam béing attachable to the body

of the nozzle.

Preferably, the nozzle is further provided with pressure

sensing means.

Preferably, the channel extending through the body of the
nozzle is an annular channel, but may be of any B

alternative, suitableAshape{
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Optionally, the pressure sensing neans is located in
the body of the nozzle. Preferably, the fluid

waledosogt80F neans further conprises filter coupP@CTGB2005/000758

means for coupling a filter6to the upstreamend of the
central channel. Preferably, the fluid deflector neans
- further conﬁrises nozzl e - coupling nmeans for coupling
rrafasable, t BheheodehAs ErEshrEngoBPTLAgSc@nFRRF Bhannel .
p I o] e pLien ,
chg%ﬁ%éc%%%ﬁ@?n%atﬁgéﬁﬁﬁ R s S
fluid. - " ' . Preferably the fluid defl ector neans

is frusto- conical is thus provided.-with.a
PIF?§§P81¥onFE§IC&BFF@Etlh@ngﬁﬂfggg Sﬁg%anaﬁQytfrom
ceh*a%a@ h8shi 8 ehef buicdldeew. Alternatively, the

defl ecting surface nay be any ot her suitable shape and

the deflector may be frusto-conical with an arcuate

defl ecting surfa r S i e :
N S e e e RARE
de€Atemnds .beyond the nmaxi m - urnMAdth of the channel to

~direct the flowof fluid. . Preferably, the nozzle is
generally cylindrical in shape. Preferably, the nozzle
opkd ofnlﬁk/gtlﬁ}ef t%owr‘é%@uwet R es RN mERARS iat lachedd Hel ahe

rée preferably, the sensor neans are attached to

Yboﬁbeoﬁlmh@ defzlzéet-or neans. More preferably, the sensor

nmeans are enbedded in a. front surface of the fluid
.def |l ector neans.

Preferably, the fluid deflector means further comprises
filter coupling means for coupling a filter to the

upstream end of the central channel.

: Preferably, the fluld deflector means further comprlses

_nozzle- coupllng means for coupllng a nozzle to the

downstream end of the central channel.

More preferably, sald nozzle coupllng means is

‘connectable to a nozzle for producing a flne spray of

fluid.

Preferably, the fluid deflector means is‘frusto—conical
and is thus provided with a frusto-conical deflecting |
surface, angled away from the direction of fluid flow.
Alternatively; the deflecting surface_may be any ether
suitable shape and the deflector may be frusto-conical

with an arcuate deflecting surface, in'eross—section.
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The sensor neans can be tenperature sensors, gas

sensors, or other suitable sensors and may b e
whanodins4setl t hr ough the nozzle to provide i nforPel/GBRO0SI000758

the tenperature, gas conposition pressure or other

infO{nation . The nozzl e may. be constructed in.a
. single piece. . It wll be underst that the n zzl e
MoneyounE AR labl e rf i W MW -LE 3 e of %H“é ‘E%r s

| exttéher e?:%&&gd DAJP@%na@IlM'mM ks Ngt@l d1ahh0e B3Ryt

nsi oned accordingly. However, -
theentiogy nehtSluwfd t he i nvention may be part|cularly

suited for use with hoses/pipes having dianmeters in
~the range of Vh" to 2 " (approximately 38nmto 51m) |,

Pré’f&:‘:a%l t hefe afdosl aTend syemyrdiel pacyl tudat tyl simt sbape .
for use. Mﬁth hoses/.pi pes havi ng di aneters of around 6"

(apprOX|nater 152 nm) or nore. .lIn accordance with a

Pre erggigspgﬁé ﬁgz£ﬁ$ igvfﬁgﬁﬂgktﬁf&@l&édp%QMhd§Qn§o£|t

for a nozzle in accordance wth. the first
meéﬁ@eaﬁtaéhé&ethamsmmlon the kit of parts conprising a

body and a fluid deflector. Preferably, the kit of
parts further conprises a coupling means adapted.to

Mo 8 F&fef@@lfeffﬁétQéné@rtﬁéa@§d¥re attEuntbeto the
ures of the nozzie are defined in relation to the

flﬁlds@eékp@t®rome@h% invention. ; . In accordance wth
a third aspect of the present invention, there is
provi ded a nozzle conprising: a body having a fluid
Mo@étbﬁéferably, the sensor means are embedded in a front

surface of the fluid deflector means.

The sensor means can‘be‘temperature sensors, gas Sensors,
or other sultable sensors and may be hardwired through
the nozzle to provide information on the temperature, gas
composition pressure or other information.

The nozzle may be constructed in a single piece.

It will be understood that the nozzle may be sultable for

use Wlth a wide range of dlameters of hoses or pipes of a’

pipework installation, and may therefore be dimensioned
accordingly. However, embodlments of the 1nvent10n may
be particularly suited for use w1th hoses/plpes hav1ng
diameters in the range of 1%” to 27" (approx1mately 3 8mm
to 51mm), whilst other embodiments may be particularly
suited for use with hoses/pipes having‘diameters of

around 6" (approximately 152 mm) or more.
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a fluid fl ow channel extending through the body, the
channel in fluid conmunication with the body outl et;
wan@sasfshiui d defl ector | ocated adj acent the boRgT/GBRIOSIOOTSS
and positioned such that fl&id flowi ng al ong the
channel inpinges on the deflector and is directed out
- of the nozzle by the def]lector, the direction of flow

In gicqarslarlas dvish € FEARE REPAS (Hertdlsy dBIR MM L5

is %)r é)\fggéldﬁe%tdq{it 'oﬁ garté:tfcyrheé[ &AW e, fcdhesnezzl e

_ _ I'm relation to the first aspect of the
witwdnt ifdest Breqr ederithe niverariwiomi [thedwitheot parts

descr.i bed y of e ] with reference to-
CO%%%@M&@ ﬁmxﬁggl,(fi(ﬁe%%%wri Figure 1 is a
| ongi tudi nal cross- sectional view of a nozzle in
accordance with an enbodi ment of the present .
Praframshivon; fig et 2f ParfurfHeeH AR TFDs3 .coupling
sectional vi I L QLT ey 3is.
mediit sl 7 ol o ettt P G et
\Mrw]i ch tRe gl ;,Iid fl ow paths are shown; . . Figure 4a
shows the deflector. of the present Lnvention L gui
L I T
thd WEALE 0308k Fh gWiee 4enshiomsod. body of the nozzle of
the present invention; Figure 5 shows a second
. embodi ment of the present invention in which sensors

‘ ' dded | .
T AR E R a8 2 TG hel T RRerSget Fonal  vi

i ongi cross-sectional view: .
in®én@ion, there is provided a nozzle comprising:

a body having.a fluid outlet; , ‘

a fluid flow channel extending through the body, the
channel in fiuid communication with the body outlet; and
a fluid deflector locdted adjacent the body outlet and
positioned éuch that f£luid flowing along the channel
impinges on the deflector and is directed ouf of‘the
nozzle by the deflector, the direction of flow'of thé
fluid exiting thejnoizle thereby7determined by'the .
deflector. o

Further features of the nozzle are defined in relation to

the first aspect of the invention.

- The preseﬁt invention will now be described'by way of

4 example only, with reference to the accompanying

drawings, in which:

Figure 1 is a longitudinal cross-sectional view of a
nozzle in accordance with an embodiment of the present

invention;
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nozzle in accordance with a third enbodi ment of the
present invention; . Figure 7 is an expl oded

w@eoospesti ve view of the nozzle of Figure 6; .PCT/GB2005/000758

Figures 8 and 9 are end and sectional views,
respectively, of a deflector formng part of the
~nozzle of Figure 6; and . . . Figures 1Q and 11 are
FigndeaRdisi defvrsher r espeéeilvergSsopes themplt yimvhgt
art’ th f. Figure 6. In the enbodi nent of
thghg 6?g§eﬁ? ?%éé%%igh shown in Figure'1l, the nozzle 1
is constructed fromthree separate conponents. These
.are-the nozzle_ body 3, .the_coupling ring 5 and t
FigerPedt 6P ?HPth?FeS&EFPQE?&rV?%WSO r&bﬁﬁ@@%ﬁLﬁw%fe
rif(eRt 1SUEf @Rechlind dellieckiby puthace R Whkm;i s
angled away fromthe direction of fluid flow and a
central beamor. projection 10 which extends into the

.nozzl e_baody 3 and i a ra el. :
Fl?ngcgﬁtF Ewéhgﬁﬁbﬁkg¥e%§§raO%?E%grEg%hpier%E?%ﬁfldn'
Fi%’(lh:@? tm #hg%s:rﬁe&lﬁ)lﬁﬂﬂﬁgkmﬁg@ as alfswa cirl £HRr gomseant
~ be attached. The purpose o f thi ilter is to.pr {
inggntienl apes Fﬂﬂwﬁ%eﬁt%er’%hﬁ@’% Re POERT ©: %m&?l%%vfe%e
pr%%%ﬁ@di59%ﬁkg%n%3 is attached to the downstream end of

the central channel 21. The second coupler 13 is used

to attach a further nozzle for shaping the water flow

rifkotl Ynoihe ozl ed L.ASHAsE L2 RaRGR A e

invention in which sensors are embedded into the front

surface of the deflector means;

Figure 6 is a longitudinal cross-sectional view of a
nozzle in accordance with a third embodiment of the

present invention;

Figure 7 is'an exploded perspective view of the nozzle of

Figure 6;

Figures 8 and 9 are end and sectional views,

respectively, of a deflector forming part of the nozzle

' of Figure 6; and

Figures 10 and 11 are end and side views,'respectively,

of a body forming part of the‘nozzle of Figure 6.

In the embodiment of the present invention shown in
Figure 1, the nozzle 1 is constructed from three separate
components. These are the nozzlé bpdy 3, the coupling

ring 5 and the deflector 7.
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Typically, the water used wll be filtered upstream
of the nozzle. Therefore, the size of particulates
Wwe@niaos/843gs t he nozzle will have a nmaxi num det er PETIEB2F/000758

the upstreamfilter. . ' .10, The gap between the
central beam 10 and the nozzle body 3 defines an outer
channel whi.ch is annul ar _in shape; port _nean

The hdeflzeref 7ihs BOO%X@%@de@P\A%e%r?% e o i%anﬁ"‘lo |
degﬁ%%%ﬂ%%?%%rgacgogywﬁléﬂ secuhg1tieaflel! ecbar thei n

Crews are used .to further secure the

- aigeft oot 06F IFLBiQoslbwoand Thecankrsd hagmapsopbes ectlon

provided with a,pressure ind oL S
Lol RheRcerTeres HBF bbbl NUErcRSHY BrotRe hou; a8E F
ceﬂgféiechgtﬁéﬁ pings 25 are also included to p03|t|on

e deflector wthin the nozzle body 3. ' The box

fﬁCtloP 2 6 p¥OV|ges abuttlng surf aces at either end .

erep n ur rovid ra I
e s LSt AR b R R *pB 80 23030 whicn =
wikdrfBeh &paeeknbivigas( B.OWleh\NB) Bro®yppiceal by, agtached.

addi ti onal spa I
ThaoRHEPPBANPENnGE Fia Bbx Eatp) BRoTE N EREE S CHAVICRS

| fr‘bﬁe fefleatoknin 2R YRSt FeaRndilr echi pecand thepafar a3

reducing the size of the adjustable p 27. This_al so

1sraMMaeheﬂhemeﬁehdownﬁhéeémde@ﬁ Phet %ﬁaﬁﬁ@¢r§§ gerrngd
e di'stance betwe fl.ector rhace 9 and

th'»heT RaffEr §6’PP;L %I tq‘%wu %bg t%tcfgd%t I% the

no%%ﬁ%ﬁ%b@rsﬁa@&n@eﬁﬁkawaie&fUSkmvCoﬁmaabbdw'Cam@-nozzle

shaped.. The chanfered surface 15
is designed to produce a fine spray or fog of water

Typically, the water used w111 be flltered upstream of
the nozzle. Therefore, the size of particulates enterlng

the nozzle will have a max;mum determlned by the upstream

~filter.

The gap between the central beam 10 and the nozzle body 3

"defines an outer channel which is annular in shape.

Suppert means in the form ef‘fins 30 extend between the
central beam 10 and the nozzle body 3 to secure the
defiector‘7 in place. Grub screws are used to further
secure the deflector 9 in position. The nozzle may also
be prov1ded w1th a pressure indicator switch (not shown)‘
located in the deflector surface or on the body of the
nozzle. Fixed rings 25 are also included to position the

deflector within the nozzle body 3.

' The box section 26 provides abutting surfaces at either

end thereof, and further provides an adjustable.gap 27
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provi des a way of snmoothing the flow of fluid at the
downstream end of channel 23, and as a consequence
wee@avesim nore |aminar fluid flow . Providi nBCEGB2005/000758
adj ust abl e gap between theltlef|l ector surface 9 and the
chanfered surface 15 provides water flow having
different profiles. For exanple, where the ga et ween
whidle eaneredisied abe 352anay t Hee GORF HeB bm oof { ABETOS
| t I wat Ll he_ o | be -
P %]? %Ijé%s aprgp{ h%%v\?\ﬁ [ cf‘\é%{éggi%bnéﬂ n%?%?%ny\%}ll%\%v to
spateducing warEd dbé f iiserodhtedf avatiee . doWesbrepinsend of

distance is larger. the fl il [am d
S o 8o e AL b gRtecLentngn an
up%ﬁ?@éﬁr&gréélfié’ﬁeaﬂé {REPBFPREt r8HUAiAQUPhENGikENGE the

whi ch is attached to the nozzle body. .3 . The upstream
adingtable hwamozzl e Bodly 3lse pedurdedtiipt Widtho2s| Ehe

oupl gr 31, for. coupki e, nozzlLe h ’
end BE EP. CHmeEh o 37 cos bRl RS a e Anfe (R8EwREn, the
deB18Ct$APPLLRA AL @ §nd52hw) cHamfrered hus€aoe pbpe, .
al though it will be understood that the nozzle 1 may
| be" provided for a hose or pipe of any suitable
Itdﬁ§ﬂ?tﬁé'n$9e higsexanRl gekhec-tepupl €5 dnkEaalscrew
t read..A s the water has been filtered upstream the
frgapobeombealsarfaces-shanddi5 Fhel chppirgedastrércpath

t hat | ( | . .
OTRRTPELR aPEX. CRCEBPOERULY, PR & 0t Pondt "bloBE P

‘dowABLbbhmt BRAPEFT engAne’ 0B ,t hadnaszhecoRsguuenze

provides a further, partial cross - sectional view of
crepsepr asBAr e ABRREREN TaHdSRORY -t he out'er. surface of
the’central beanmlo,and.the'fins 30. The features of

Providing én adjustable gap between the deflector surface
Quand the chamfered surface 15 provides water flbw having
different profiles. For example, where the gap between
the chamfered surface 15 and the deflector surface 9 is
small, the flow of water from the nozzle will be
disrupted and this will create a non-uniform flow to
produce a more diffuse wall of water. Where this |
distance is lafger’the flow will be more laminaf.énd the

wall of water will be less diffuse.

The chamfered surface 15 forms part of a coupling ring
which is attached to the nozzle bédyA3. The upstream énd,
of the nozzle body 3 is provided with a nozzle coupler

31, fof coupling the nozzle 1 to a hose orApipework. The
nozzle 1 is dimehsioned for coupling to a 6"
‘(épproximately 152mm) diameter hose orApipe, although it
will be understood thét the nozzle 1 may be provided for

a hose or pipe of any suitable diameter. In this example,
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this drawing are identical to the features shown in
Figure 1 . Figure 3 shows the water flow path through

wo b@soewzie. .. . The water flows through the PEi/G6B2005/000758

channel 19 at the upstreamignd of the nozzle in

direction A. The flowis then split into two portions

~which flow through the central channel 21 in dlrectlon
theC ambldr cdighis he otreyw Wheemdt 28siBhai vekeF oRas begn

B N

pr&ed 2k ﬁh@ﬁﬂ@ét@nﬂhﬂtrf@tﬁothﬁﬁsonicthdobghthhe outer
annul ar channel 23. This is desirabl caugg t he.

DT ¢RERRR e0 bf L2 hge cRREF AFuLAERR el %%CPngPagme ipi W&l

| no@‘éio@iaeéfﬂ ?ﬁhPﬂlHStﬂg Befoenanze! 6£(pAL shawnk.. The

ter prevents particul ates fron1enter|ng -
Fidgheef2 neravidee, aafidrther ebyaptoeki ﬂgorsrs secAlsn@ﬁeVleW

wat er flows _through.the o te cha [
OfBﬁhetmﬁeﬁﬁPEr1?¥egEfP%c?% %ag ?kkg % ?ﬁ
thé PERrr A&t BEANEd QhﬂeﬁhéoﬁlnEhBS dlmﬁétféatuSes of
determ ned by the angle_of the deflection surface 9
thmptﬂraWSEGCﬂr?olﬂﬁ@téF@%cFPoﬁhﬁffS@FHrFFoﬁgPWPO&&h t he
chann$ I'n this exanple, the surface 9 is-at. :
é of ap

proxi mately 105 with respect to the
centraIA ‘beam Cearly, therefore, the deflector

’ urface 'ed fr
108 e B0 ST T PR R P

of a deflector surface in this conflguratlon means
that the

‘The water flows through the main channel 19 at the

upstream end of the nozzle in direction A. The flow is
then split into two portlons which flow through the
central channel 21 in direction C and through the outer
channel 23 in dlrectlon B. A filter (not shown) is
attached to the filter’coupler 33. This prevents
barticulates from entering the central channel and
dlrects them out through the outer annular channel 23.
Thls is des1rable because the purpose of the central
channel is to provide a fine mist of water by using a

fine nozzle (not shown). The use of a filter prevents

' particulates from entering the fine nozzle, and thereby

" blocking it.

As the water flows through the outer channel 23 in
direction B, the water is deflected from surface 9 .

outwards in a pre-determined direction. This direction

. is determined by the angle of the deflection surface 9

.w1th respect to the dlrectlon of bulk flow through the

channel 23. In thls‘example, the surface 9 is at an
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general bulk flow B | oses energy only when it is
deflected fromthe surface 9 . Therefore, it is

w@omsiokises t o produce a nore efficient nozzl e tPer/GB2005/000758

requires a | ower water predsure to produce a wall of

wat er that extends a predeterm ned distance fromthe

nozzl e than woul d be possible with the prior art
and1®Z zdfes,ppirra:mﬁkhﬂenn 108° ivsl fossispiact dZCpr‘@ch%eWalls :

.beét?‘];}a\r/l\%h%raﬂtﬁ?g’a'grq qfurtt}l f‘:wh the]be Hot Q%Efi;%;

angtl RERF &5 dm (e Q%iﬁéd\ﬁld&vatcﬁﬂ f ek nges on a first
ace,” and is thrown backwards onto a second

dlrectlng surface for: dlrectlng the water out fromthe

Zi}aeq O%s s causes the wai 8rnd ol osecgaengy dada

luses ‘a’ reduction in overall pressure. . In
de@ﬁ%]ﬂdlgrsuﬁf_:@:@rlﬁse’@hls nvent iguratsion| seane Pravi des

W means for altering-the width of the p. hbet ween
geneieak HabdlerebPve Up f 5029 5PRTHY HE f‘fﬂ%%?o?gsu?f ace 9 .

defﬁeé){%ffff&n alter stPscdi st ansiger8rspagceitringobasible
.- Is.introduced into the nozzle body,so as to
torﬁrbﬂmcehe‘mwﬁeheﬁflga®n27noﬁzh%n%%@to¥eHPh§§soF lower
wageégérggsugédtg B%ndb ugegai jggegrdtéégrg%ﬁeﬁEQ a
predOPPANERES ai‘.@ﬁambecﬁran 'eheoniomhe bhathwopidskat

i nvention can be nmade. Figure 4 hows def |
poaeah%ewﬂhl BoP ePYbOZhahs ]Pﬂé%%ﬁfu (r)@nr Fﬁg E@Hdec%ois

PO P cbNGan9szbe DodyrSthatt ckseaanvepkast
PsF th
e e present invention to be . ‘

w1ehnshéusamd pneshnee phrnsipnthfi pri@inértas it allows

easy cleanlng and nalntenance of the nozzle
It should be noted that in the prior art the ex1t1ng
water. 1mp1nges on a first surface, and is thrown
backwards onto a second directing surface for dlrectlng
the water out from the nozzle This causes the water to

1ose energy and therefore causes a reduction in overall

pressure.

In addltlon, the present 1nventlon may also be prOV1ded

with means for altering the w1dth of the gap between the
chamfered surface 15 and the deflector surface 9. In
order to alter this distance, a spacer ring (not shown)A
igs introduced 1nto the nozzle body so as to reduce the
width of gap 27. A number of rlngs of different width

can be used to produce different gap sizes.

Figures 4a, 4b and.4c/show the componentg from which an

. embodiment of the present invention can be made. Figure

4a shows the deflector means 7, Figure 4b shows the
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_ Figure 5 shows a second embodi nent of the present
i nvention in which sensors 112 are enbedded into the

wo p@anssus f ace 111 of a nozzle 101. The sensorBCT/&B2M®&/000758

hard -wi red and/or w rel esdky and/or acoustically
connected through the central channel 121 to a ‘
. position upstream where data fromthe sensors can be
cowplalnys ed.ndl e sshshigimaibesharmae e skaseedy ghs

conposition sensors_.or an t he [ S s
AR L R ot Gl e o e A
to RS pad-da- &l factcihes ddovs ofn wetes mdmmaghas het

outer channel 23. . ' . Turning now to Figure 6, there
aliawsirany £ 1eminadrdinaheeananc et ot Weiisf a

nozzle in accordance with a third -enbodi nent of the
present invention, the nozzle indicated generally

Fidyre of eflgnce @ usecahd 28ibodikent onporleat Bresenhe

, Je 201 with th | | _, a
b Sg LG DL By e s oL, (LB gRek a8t 5bRe

front sUPadOZZ] £ 4BlaisoknENSOONEdTHhEr s€énEptsngahoba
ose or pipe of a dianeter in_the range of 1.,5" - 2"

haf@gmixﬂdnﬁméﬁquQhﬁelgaﬁﬁy and( PhoRgRUFEIGREYagai n be
under st o t ] 2 b roxi ge :
conBeerel Te’dr KRS SORFLEr i ofoR Ry hfigncton
up8t FERR | Whete agabadEnghythe stnsofhecanzkbkearolypsd.

simlar to the nozzle 1.of Figures 1- 4c, except .that
The hgeprsRsF eC2B1PEoRFIPSERT NG REFROT 9°° Co.mpogltlog

sensors or any other desired sensor. o o

In the examples of Figurés 1-4 and 5, the fins 30 may be
shaped to affect the. flow of water through the outer
channel 23. S

Tufniné now‘to’Figure 6, there is shown a longitudinal
cross;sectional view of a nozzle in accordance with a
third'embodiment of'the present invention,ithe nozzle
indiéatea generally by_referéhce numeral 201. Like
components bf the nozzle ZOl‘with.the nozzle l'of fi§urés 
1-4c¢ share the same‘reférence'numerals inéremented by

200.

The nozzle 201 is dimensioned for coupling to a hose or

 pipe of a diameter in the range of 1.5"-2" (approximately

38mm-51mm) , although'it will again be understood that the
nozzle 201 may be provided on a hose or pipe of any

suitable diameter, and thus dimensioned accordingly.
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conponents, a nozzle body 203 and a fluid deflector
207 which is coupled to the nozzle body 203. As w ||
wheoodesesii bed bel ow, the defl ector 207 is secuPemGBR005/000758
the nozzl e body 203 by a rdfaining nenber in the form
of a nut 35. . . The nozzle 201 is shown in nore
detail in the exploded perspective view of Figure 7 .
TheAhs@z1theodefikegtian 1267 tios thleowozgdpardatcdl Fifugmst He
body 203 in the end and sectional .,vi ews of Fi.%ures 8

4c, apgcoptaiethEhBodp 7768 P9 sIERR W (1€ dFTect or -

com%%%elhggov%d nbB Zf ke b%'?iﬁ/ and el iz0Faluid @E 1edc tdxg20as
. and {1. 7. Only the main differences between the

whikby 2lse c20®1add tiohé heo ozzd &1 heidyf i29dr-e P9 Wil Wilg  be

described_herein i tail. . "y i]%%j
deﬁcﬁf&%?éege&%"ent% %beg'ﬁcg‘rora “Hart® 2‘;-1%&1 i cﬁCClgggh ©
noZ-A%21RA0Y 0 ks, 23Q-diadin iatee rfeatred imtidgr aidyn vl fa

the body 203. The beam 210 is threaded at 37 and the
nutdefl.ector. 207 i'ncludes a hub 39 which is internally

t hreaded for engagi ng the beam t hreads 37. In this

frashi-on, the deflector 207 may be coupled to the bod
The? G a1k 130 giap distwreein tmter@eti&f@i]orf% Lﬁh%ld‘éx@l%@\%dzl

“chanfered surface 215 of fh dy ' :
PEYRPRITHMS NG FThe ™ e’t-f‘:‘r%%’f%rﬂ} Z%fg%’auélg)%gé?%legﬁte?ﬁe%%%ds
shduh aMANGE Oy retdRcthal esdy the3 beantl2d Cend| adlve to a

mal n part of the body 203. The deflector 207 i‘s#)gcked

is

sedtni gusl tv Wbyl FRyErar iy MdAber 370 RS FRPW o
shé&ggggﬁg the deflector 207 removed in the end and

sectional views of Figuies 10 and 11.

Only the main differences between the nozzle 203 and the
nozzle 1 of figures 1l-4c will be described herein in ,‘

detail.

The body 203 includes a central beam or a shaft 210‘which

is located by fins 230 that ére'fdrmed integrally with

~the body 203. The beam 210 is threaded at 37 and the

deflector 207 includes a hub 39 which is'interﬁally
threaded for‘engaging the beam threads 37. In'thiér
fashion, the deflector 207 may be coupled to the body 203
and the gap betweeh the defiector surface 9 and a |
chamfered'surface 215 of the bédy‘203 ﬁay be adjuéted.by
rotéting the deflector 207, causing the deflector Eo
advance or retract'along the beam 210 relative to a main
part of the body 203. The deflector 207 is locked in
position by‘a retaining member in ﬁhe form of.a threaded

nut 35 which éngages the beam threads»37 and abuts .the

deflector 207.VIf reqguired, however,‘spacer rings (not
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nut 35 which engages the beam threads 37 and abuts
.the deflector 207. If required, however, spacer rings
W@ pwssRsH) rmay be provi ded between a shoul der PA/GBR005/000758
the body 203 and the defledtor 207. In a variation,
the deflector 207 may include a snooth hub 39 and nmay
be- cl anped in position between the shoul der 41 of the
shdg\ﬁ?y 03 ?@?@%&d BetwSpacershontdernsd/l bef | deateddy
etween the shoul der_41 and the defl ector 207 to
203 R dde R GRS ME et ween the defl ector surface 209
and the chanfered surface 215 on the body 203.
In a simlar fashion to the nozzle 1, the nozzle 201
Inc&#v&m%ﬁ%&@@nt¢h¢ deHlechonned” Zpavyknrsedens 8a9tL03

,hu?s %Eﬁﬁ?%ﬁﬁf e i%@&ﬁ&hﬁﬁ bs2830on! Bebnbenf tHLd flow

nner nd out er channel s 221, 223
shéﬁmbékf41t@§rtM@ZBb@ynE03b&n@rbhedﬁdtcbﬁplﬁnaterarlngs
coupl er 213 on the beam 210.

mayadere t 1 9PRF ¢S P%EW%%%st%eséh?uéﬁﬁﬁnﬁEgaﬂécﬁg §ﬁ$€ﬁ8F°r
20§h9$m2né9éaggjeﬁé'%?aéfﬁ Cﬁéﬂﬂéénmtﬁéhdéflébﬁor surface

downstream end he space or gag bet ween t he

209ledh@ctbe shahfered0Suafidcehelbhant shedbedyfald-215 of
t he body 203. The nechanismis typically hydraulic,
electrical, electro -mechani'cal or mechanical and.

In'QCéﬂﬂ§§aﬂnf§§hﬂ@h0tofQheCﬁahzmblﬂmgthdjnsznéatZOﬂ the

channel. wdth. F I th
deingson %ntaa;u%ip%?a”‘éa%@m%a”% 13Re° Bb b 2hg7°

| deﬁf%g% %ﬁtgpegﬁgﬁycﬂgﬁnefhQ§3”ainbﬁséchEQﬁQ@ BYow is

ector 207 to advance or retract the
spnﬂtlbetWEealohg theebeamd200teirt kbpnbyplei P8dt P8PaBPEn

of the def
further nogz gc%g& be provided coupled to a coupler 213

" on the beam 210.

The nozzle 201 additionally includes a self-cleaning

mechanism (not shown) for adjusting the channel width ét
the downétream end/ that is the sﬁace or gap between the
deflectof‘surface‘209 and the chamfered sdrfécé 215 of ‘

the body 203. The mechanism is typically hydraulié,‘

‘electrical, electro-mechanical or mechanical and includes

an actuator for controlling‘adjustment‘of'the channel
width. Fér example, the mechanlsm may comprise a motor
for adjusting a position of the deflector 207 relatlve to
the body 203. This may be achieved by rotating the - \
deflector 207 to advancerr retract thé deflector along |
the beam 210 either by direct rotation of the deflector 1
207 relative to the beam 210, or the beam 210 may be ‘

provided as a separate component coupled to or 1ntegral

‘'with the deflector 207, and may be rotatable relatlve to

the body 203.
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207 relative to the beam 210, or the beam 210 may be
provi ded as a separate conponent coupled to or
WO paosgsais Wit h t he defl ector 207, and may be rpCHEGERI0S/000758

relative to the body 203. .1The sel f-cl eani ng nmechani sm
may be actuated to increase the channel w dth between

- the deflector surface 209 and the chanfered surface

The? B 16 dlhartiogy reehami smegponde o tued afbtte tiRfr G
the presence, of .trapped .debr S i t

therr&tbfaé’lnqun v ?h@fﬁ“geo%f%e&jiﬁ:ﬂfegrl Sas%ﬁ%[éé 0% (ha

may cause a.

 thd QAuGidaRd mddmdd eu g aif tfe fdadyd 20% dughre o e

and/or an increase in fluid pressure, i.ch, my b
thed atedmatd d5y @l pish MERIERGH Uy §:¥a@?%§e&]ﬂ%‘h %‘%&%u%ﬁw
Si tuat | Seldns &Y JEEhani s d@yris may
parg-u"t% 1ata°|ec§%tyéé£tll%§ai{ e the actuator to adjust the |
capasid immaft ihe defilestOioR0mte nef ebki g Elrecedantiae
wi dth and al | ow ng cl earancg, of -t h agen s Jhenav b
nozhbd dteMs Jtrffgf‘?ﬁ%%ejrﬁ ﬁh‘%/%érllt?%engé e%é’ri &d herein
%&‘é@ | e s &8 o r@ N Ubra cdlelt €c tisdbmgo & sachea
de% |guré§pi£%§? and by casting (Figures 6 to 1%1‘.
sithetaids, ofhe hee LEmpberint ng d8eGRRTHRS™ CRaY (R hRBP &L G hiY
hanufacturin gye usgd L9s{ekentbe ppazle.
ac %ﬁﬁ?egh%fagféggﬁgt?€e§%€%%¥actur%nz_techni ues are’
deFDSEL¥AX2 PV pCesctags bng atbenbhaanebrwbdtheendi ghéswing
addition, the nozzle may be made in nodul ar formor as
cleaspngPeCtofPBNBAPSK29Pt i s al so envisaged that the
present-invention.could be used for escape route
~ -protection, well control and where blomouts~o%%5r e
Thénmpmbudipahssand hbei PreaenbnsnHERLHET| AESFHOF efjerein

shg%rglgozzle designed for manufacture using a lathe -

(Figures 1 to 5) and by‘casting (Figures 6 to 11).

Details of the component design may change where other

manufacturing techniques are used to make the nozzle.
EXamplés of alternative manufacturing techniques are lost

wax piocesSing or a combination of techniques.

in addifion,'the nozzle may be made in modular form or as

a single component.

- It is alsé envisaged that the present invention could be

used for escape route protection, well control and where

blowouts occur. .

~Improvéments and modifications may be incorporated herein'

without deviating from the scope of the invention.



wi t hout deviating fromthe scope of the
i nvention.CLAIMS 1 . A nozzle for a hose or fixed

w@Rsmensks i nstal | ati on, the nozzl e conpri si ng: PEI/BBAYS/000758

a channel extending through8the body of the nozzle;
and . , . a fluid deflector arranged at or near the
- downstream end of the channel, and wherein the fluid

CLﬁEmsector ‘det erni nes the dlrectlon of flow of the
TTurd as it | eaves the nozzle. 2 . A nozzle as clained

1.

in Cla|n11 wherein the fluid deflector is located in a
flﬂ'ﬁo%%?@’99%haeﬁé§8dbﬁgfiﬁé&uﬁﬂpéﬁérﬁolﬁbeaahaﬁ@ohhe

channe nozzle as clained in daim1l or Caim
2 thereonzlhecbiprisdedt ect or and the body of the
nozz%e t oget her define a mndth of the channel at or
nedr d downst r eam end. : 4 . A nozzle as

C|élBﬁgnha1Cbﬁt€halm§etﬁraughethbubddgebwethernozzle,

“includes a deflecting surface positioned relative to -

thénénd of. the channel to- deflne the width of the
g”?f?latdgklge%ﬁrtQ?rgﬂﬁﬁatB%agkeﬂ@anthe HR@nstream

nozzle as clained in Caimé4

’-mhenélnfathbeahanpaﬁt ehdt wherkdnnghe £1lyaf gedlector

betupenythe dellegting. s ogucl a%%oa,n%fa@agutfhﬁgdsw age

é as clalned wher ei n

th@eQ@EEe%hbnﬁozzle.

A nozzle as claimed in Claim 1 wherein the fluid,
deflector ‘is located in a fluid flow‘path extending

) threugh the nozzle along the channel.

A nozzle as claimed in Claim 1 or Claim'z,wherein the
fluid‘deflectbr and the‘body of the nozzle together
Adefine a width of the channel at or near said

downstream end.

A nozzle as claimed in Claim 3 wherein'the fluid:
deflector includes a deflecting surface poeitioned
relative to the end of the channel to deflne the
width of the channel at or near the downstream end of

. the channel.

A nozzle as claimed in Claim 4 wherein at least part
'~ of the channel is defined between the deflecting

surface and an outlet surface of the body.
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surface .and the body outlet surface are substantially
parallel . 7 . A nozzle as clained in any one of

w@b@snsisdsto 6 wherein the defl ector surface iBCT/GB2005/000758

di sposed at an obtuse angl d9relative to a main axis of
the body. ' 8. A nozzle as claimed in any one of
Cainms 3 to 7 wherein said channel width is variable

. bya adjAiste ngs acxmsmécﬂoin afldime 3 Iwheirelreml @ce ofeflecting

relative to the nozz

1 ot tach o arer Bete MOTE qFTiateore SublpRbeLem,

£ el ative to the body, to enable adjustnent of

‘a position of the deflector - relative to the body, to

_faC|I|tate adjustnent of the channel width. . . 10. A

I’éﬂ e I'OVI% Iae Cl%%l 591}8 (S)Iﬁe %fll &glfﬂge&ete Bhe

ap or space suitable for

' -&ﬂ@@f@ﬁ@lath@gdéfEQGti@f #orBhterishdippesedoatofnt he

10.

11.

fluid deflector relative to the,end of tE ﬁhagng
t hRPEESe vaRgH Agr EhR LIV EL RO of BatR dhafingf, the body-

11. A nozzle as clainmed in any one of Clains 8 to 10.

“wherein the deflector is threadabl¥ coupled to the-
. badlynoszitd sbhatladmedi on ahytpeedef|

geedmsr @l &0i Ve to

t he body advances _and ract flec

réW%?¥%£n 8afﬁ %889e W%§§% ggag?%gsb?%nggaégégfﬁ%ﬁ @
0fpé§§t§8ﬁ”6E|tﬂdemuld defléctor r&2atiMentpzicheas

clainmed in any one of Gains 8 to 11
nozzle body. -

. A nezzle ae claimed in Claim 8 wherein the fluid

deflector is mbvably'mbnnted relative to the body, to
enable adjustment of a poéition of the deflector
‘relative to the body, to facilitane adjustment oﬁ the
"channel width. |

A nozzle as claimed in Claim 8 or Claim 9 wherein the
. channel is proﬁided with a gap or spaceysuitable for
Aaccommodatlng a spacer to alter the pos1tlon of the -

fluid deflector relative to the end of the channel

thereby varying the w1dth of said channel

A nozzle as claimed in any one of Claims 8 to 10
whereln the deflector is threadably coupled to the
body, such that rotation of the deflector relatlve to
the body advances and/or retracts the deflector o
relative to‘the‘body, thereby facilitating adjustment
of the‘channel width. ' -
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wherein the nozzle conprises a nechanismfor adjusting
the channel width, which is a self -cleaning

wore@basissin 13 . A nozzle as clained in O ai mBRT/GB2005/000758
wherei n t he mechani sm conprdses an actuator and one or
nore sensors, the actuator noving the deflector in
response to a detected increase in fluid flowrate

121 Wi cative 0f dTapped Udebang ometde @bazms 8. tb 11
14" . A nozzle as clained ip any one of 4 to

EPF
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ectlng

nucshafhichoss &rskhe-tik
eﬂ%s Eﬁ$ron1tﬁﬂ£§$??2@t|%g sur%gce |ntos%he bodsng?g

thﬁeﬂ@aﬁism the central beam being attachable to . the
body of the nozzle. . . ... 15. A nozzle as claimed in
any precedi ng d ai mwherein the channel - extendi ng

:L3t hAOHSinaeagoeya%eahennozam i8 aheanhul ahechachehism

whepepmsﬁe apzarsuptprhardcBRfr PEe8Ch

; ac
17 nozzl e as

16 A nozzle as clained in anx grecedln

cEREESP chgﬁﬁe
9099 EglﬂggghetangQQXOQf1hh§emﬁéﬁ%% to a . -

Claiml erein the:

Ceatetébtéﬂaﬁ]ﬁelreaEEe fds filbidughowh @aé@nﬂnﬂlc@éameopf
the def | ect.or

14,

15.

l6.

17.

18.

trapped debris in' the nozzle

A nozzle as claimed in any one of Claims 4 to‘13

wherein the fluid deflector comprises the deflecting
surface and a central beam, shaft .boss or the like
extendlng from the deflectlng surface 1nto the body
of the nozzle, the central beam belng attachable to

the body of the nozzle

A nozzle as claimed in any preceding Claim wherein

" the channel extending throughlthe body of the nozzle

is an annular channel.

A nozzle as clalmed in any precedlng Clalm whereln

" the nozzle further comprlses a central channel '

extending through. the body of the nozzle

A nozzle as claimed in Claim lleherein the.central
channel extends through the central beam of the

deflector.

A nozzle as claimed in any preceding Claim wherein

the nozzle is further provided with sensor means.
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18. A nozzle as clainmed in any preceding C ai mwherein
the nozzle is further provided wth sensor neans. 19 .
wa208mg4s8es as cl ainmed in Caim 18 wherein the sSPOBFGB2005/000758
means is |located in the flaid deflector. . . 20. A
nozzle as clainmed in Caim19 wherein the sensor nmeans
are enbedded in a front, surface of the fluid
Leth e@zsrle apiclaineg A Ge it d fediereia dive 1gensor

wh t bod f th
& i zlfzge %%%?%r% Sl petdeidLd die, body of the

nozz e as clainmed in any one of C ains
16 to 21 wherein the nozzle further conprises filter

neans for. c le a filJter to the upstream

CodP SR U Rl 10 Bl 114 S e 00 pbSL Lol

cl alde idranmesre! & %r ok tuZZahesivhd heluig
nozzl e further conprises nozzle -coupling neans for

cotfileFt®®hozzl e to the downstream'end of the central

channel . 24. A nozzle as clained in any precedlng

Cl ai mwherein the fluid deflector is frusto -conica
2landh i Adles B o:xﬂraiaemladm irh A fimistO-vionteial tdef | saidag

surface, .angl ed a r he d|r ctlon of fluid fl ow
. MeARS H?E%ﬁﬁﬁ%ﬁg éﬁﬁi ™ 3dfer ei 0 the
frustoconi cal deflectlng surface ext ends beyond the

maxi mum wi dt h of the channel to direct. ;he fl ow of
2% & aozzde Rkiqlagimeshrits ar anenorz |@ algeorkl e 12l

anxﬂh%l}%l(}f tgrealrposzzllet Ofl?rﬁjhetrh colgrlrptrlosfespaffﬂ G0 orLllpSi nr%
means for. coupllng a fllter to the upstream end of

the central channel

23.‘A nozzle as clalmed in any one of Claims 16 to 22
wherein the nozzle further comprises nozzle- coupllng
means for coupllng a nozzle to the downgstream end of

the central channel.

'24. A nozzle as claimedrin any preceding Claim wherein

the fluid deflector is frusto-conical and is thus
provided with a frusto-conical deflecting surface,

angled away from the direction of fluid flow.

25. A nozzle as . claimed in Claim 24 wherein the frusto-
,conlcal deflecting’ surface extends beyond the maximum

.'w1dth of the channel to dlrect the flow of fluid.

426.,A kit of parts for a nozzle according to any one of

Claims 1 to 25, the kit of parts comprising a body
~ and a fluld deflector
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and a fluid deflector. . .A kit of parts as clained in
Claim26 wherein the kit of parts further conprises a

wa@omplos4sys means adapted to connect the defl ect BET/GB2608®00758

body. A nozzle conprising: 22 body having a fluid
outlet a fluid flow channel "extending through the
Lcati.an th the body

he .ch I i
rhodyat Tt R e P R R A RE g
body.' palket f@mdh@@s bbmgmée%uah cbn@tllﬁllgUh@aESO\éedaq;ted

. along the channel nE on the deflector and IS
&%

di Fecreansat &het Ret P§ By the &eflvector, the
ditection of flow of the fluid exiting the nozzl e
t hereby determi ned by the deflector.

28. A nozzle comprising:

.a body having.a”fluid outlet;
a fluid fléw channel extending through the body, the
'éhannel‘in fluid communication with the body.outlet;
and S | , 4 ',
a fluid deflector 1oc.atted adjacent the body outlet
and positioned such that fluid flowingvalong fhe'
jkchannel impinges on the deflector and is directed out
 of the nozzle by the deflector, the difection of flow
‘.of the fluid ex1t1ng the nozzle thereby determined by
' the deflector. '



