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are wel |l known devices for producing contyelled sprays of Ilqg%?w
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Spray nozzles are well known devices for producing
controlled sprays of 1iquids for applications such as paint
spraying, rop spra‘ying to dispense fartiliser and
insecticide, industrial washing and chemical treatment.
For most applications it is essential for a spray nozzle to
produce an evenly distributed spray of uniform liquid
particles in a predetermined spray pattern.

In most cases the spray pattern consists of fine
droplets created by forecing liquid into the nozzle through
a large orifice and out of the nozzle through a smaller
discharge orifice or plurality of smaller discharge
orifices. The finer the droplets required, the smaller the
size of the discharge orifice. The discharge crifices in
known spray nozzles are usually outlet openings of a static
nature and preset dimensions, e.g. holes drilled or moulded
into the aends ©of nozzle members. The ocutlet openings or
holes, being of small size, have a tendency to block
frequently with particles of dirt, czrystals and other
matter present in the liquid@ or the spraying equipment.

Conventional methods of removing trapped particles to
clean the spray nozzle and allow liquid to f£low properly
are very labour intensive. The spray nozzles need to be
removed frequently from the spraying equipment and cleaned
out by hand. Oftan there ars 'large numbers of spray
nozzles and they can be in difficult to access locations.
The spray nozzles can alsc be contaminated with toxic or
corrosive liquid if that is the naturs of the material
passing through the nczzle. Whilst this cleaning process
is undertaken, production cannot continue which is
extremely costly.

In crder to reduce the need for frsquent cleaning of
the nozzles there is disclosed in GB 0987723 a spray nozzle
comprising a hollow member having an outlet opening at its
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I n“nmost cases the spray pattern consists of fine droplets created by
forcing liquid into the nozzle through a.large orifice and out of the
ngzzl e through a smaller discharge orifice or2plurality of smaller

di scharge orifices. The finer the droplets required, the smaller the size
of the dischargent iend, 3he di swvable deédicmeswithimonheshciowzeemser .

|1 I ol '
ol s dri 1] ed o by MR o doV4 S SoBPEREEs oo mempir €14 Sy o8 fiparalile
openi ngs or hol esagrEital ofpazms,| snde thmvdexitendeamy he moyeld f bequekitld
Wi th particles of %&x@re CEXS&S‘L%O@HQ g&gﬁé?gﬁlt ﬁég@ée%%%r'd% e 'cﬁ':ﬁ& Ofo

the spraying eql.ﬁrfo AVEn s of renpving trap
particles tdcl careate spsprayozdschanyenl ooificeupd (O If)‘?@lb?oﬁéﬂl ;Pfar’éhe
very | abour int ié’fe The spray nozzles need to be renoved frequently
from the sprayi ng €qui prent and cl eaned

The segmental parts can separate when relieved of

fluid pressure, so that discharge orifice can be opened-up

10 for releasing particles so as to tend to prevent collection
of matter which could block the orifice.

However, this known spray nozzle has the disadvantage

that when orientated so that the open end is lowermost, the

15 segmental parts remain together and fail toc release such
matter. '

There is discleosed in EP 0482369A, a nozzle in which

the rear ends of the separable parts have radially

20 outwardly projecting flanges which are engaged by a rear

end of a helical compression spring, located in an annular

space between the movable device and the hellow member, toO

thrust the device rearwards away from the open front end of

the hollow member. Tec prevent fluid by-passing the device

25 (by flowing through this annular space), the flanged rear

ends carry a packing ring which seals against the internal

surface of the hollow member. Additionally, the rear end

part of the hollow member is fitted internally with a

rataining ring to retain the spring, packing ring and

30 separable parts within the hollow member. In order <O

force such separable parts to separate when fluid pressure

is removed from the nozzle, surfaces of said flanges aze

inclined so that the spring acts therscn in an attempt to

urge apart the front ends of the separable parts, to try to

35 cause the orifice to open when the device is moved
rearwards to abut the retaining ring.

The nozzle of EP 0482369A gives rise to more problems
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out by hand. Oten there are | arge nunbers of spray nozzles and they can
be in difficult to access |ocations. The sprgy nozzl es can al so be
contam nated with toxic or corrosive liquid ?f that is the nature of the

mat eri al passi %rogggoéhe nozzle. Wil Si t hi sigl e%ni, ng _pr.ocess is. the
undert aken, pr tTon=CcdMTot TNt PHRABPRNPERTF s 3G%Er difet’ (P |y
In order to reducak hefrerd tor reaequditrectdan, ngand thus nr | packiegeriag
O rLosed " A PoRELeEsE9 Y BRERES IV AL9s 208! USRI gUALERNeE"
enough force on the device to overcome the thrust of the
§ spring, but a consequence is that (upon the fluid supply
baeing halted) when the device moves rearwards the volume of
said annular space increases, sucking in air and/or £fluid
back into the space at the same time as the separable parts
are being separated, with the resultant probability that
10 clogging matter will be drawn 4intoc the annular space.
Presence o©f such matter in the annular space, and
especially in the slight gap between the flanges and the
hollow member, can cause the nozzle to malfunction.

i5 However, the main problem inherent in said nozzle is
that it is complex, expensive to make and designed to be
replaced as a pre-assembled unit. It is clearly not
designed to be dismantled easily for on-site cleaning and
would be even more difficult or nearly impossible to re-

20 assemble without renewing the rings, thus requiring the
user to carry on site stocks of spare nozzles for every
spray variant, flow rata and etc type of nozzle employed.

The preasent invention accepts that some blockages or

25 malfunctions azre probably inevitable even with nozzles

which are designed to be self-cleaning, and seeks to avoid

the problems of manufacturing complexity and spare parts
costs.

30 In order to avoid or reduce said problems in respect
of a spray nczzle of a kind generally comprising a hollow
member having an outlet opening therein at the front of the
spray noczzle, a movable device disposed within the nozzle
and rearwardly biased tc a normal position in which the

35 outlet opening is minimally restricted or is unrestricted
by <the movable device, wherein the movable device 1is
movable by f£fluid pressure from the normal position in a
forwards direction towards the outlet opening to obstruct
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2 “front end, and a novable device within the holl ow nenber The novabl e
device conprises a plurality of separable segnental parts, and the device
can be noved by fluid pressure to nove the sé&gnental parts towards each
other to create a sp di scharge orifice at the front end of the nozzle.

The segnental p&P®s séffar #@ WABR1PE | ePeRiBg f3nd d 47 eSAUSE Felatdive

di scharge orifigfevemsnbeberaaed WedaagiRl opatfs Bar idhe! efovbrs deviead do
prevent collectig k the orjifice However,

n_of matter i,ch could blo .
this known spraﬁrﬁﬁgila FRE 3h & 4FChraen ice, smaller than the outlet,
within or proximal to the outlet opening:; the present

5 invention is characterised in that the operatiocnally
movable parts of the spray nozzle for forming the discharge
orifice and providing said bias are all contained within or
incorporated into the mowvable device.

10 Thus, the movable device can be removed as a unit to
facilitate on-site servicing of the spray nozzle.

In order to further avoid said problems and to reduce

the risk of malfunction the present invention further

15 provides a spray nozzle of said kind characterised in that

the hollow member has provided therein a sealing abutment

surface adjacent the ocutlet opening, and the separable

parts have sealing surfaces on their front ends to engage

the abutment surfaces to provide a seal in the operative

20 position of the movable device to prevent f£luid by-passing
the discharge orifice or orifices.

Thus, the remainder of the movable device to the rear

of said seal can be a clearance fit in the nozzle, for ease

25 of removal of the device and to minimise friction and risk
of mattar impeding movement of the movable device.

In preferred embodiments, a nozzle of said kind is

characterised according to the present invention in <that

30 transverse biasing means is provided in or by the movable

device to urge said separable parts to separate and react

against an internal surface of the spray nozzle to provide
said rearwards to bias indirectly.

35 Praferably:-

(a) said internal surface is part conical, converges
- towards the outlet opening and is inclined to the

———
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that when orientated so that the open end is |owernost, the segmental parts
remai n together and fail to release such matter. There is disclosed
in EP 0482369A, a nozzle in which the rear 2 ends of the separable

parts have radially_qut d projecting flan I.ch.ar a

rear end of a heli ca%x&(?nrﬂ@aésjgg%nn%#ﬁg,ag"l o%gt gg%ﬁ\gnéﬁméﬁrﬁﬁlgggs%%gl &t
bet ween t he novabl e @6vi e® add,t peelierbblwnm@fdao IS5 it hrust t he device
rearwards away fromthe open front end of the hollow nenber. To prevent
fluid by-passing the device (by flowi ng through this annul ar space), the
fl anged rear ey carshe atpassvexse i bdastinch veans SpwDRiSasedi MeFiHgient

surface of the holl owegﬁ%%ﬁ { oha@Bal [ s Adie ¢ mbiRAdewicd e hipddoW

menber is fitted interna a retaining ring to retain the spring,
packi ng ring and sep®adidl separedle PRFRFSthe hol | ow nenber. In order to

(e) said movable device or said resilient member is
shaped to impart rota=ional moticn to fluid passing
10 through the movable device.

By arranging the biasing means to act directly in the
separating direction on the separable parts of the device,
reliable separation is ensured; and by providing the

15 biasing means in the movable device all the above menticned
problems associated with the known helical springs, spring
receiving annular spaces, packing rings and retaining rings
are avoided.

20 In known spray nozz-es the separable parts are
individual elements which ar=s discrete from each other, and
can be moved to abut in The operative position of the
device. In order to further reduce said problems and the
cost of the device, said separable parts are preferably

25 parts of a single body which can flex to permit relative
movement between said separa=ie parts ¢f the body.

In accordance with <he present invention, some
preferred embodiments of nozzle of said kind are
30 characterised in that the mcvable device comprises a bedy
incorporating said separable parts, and in that the
flexible body is at least pactially resilient, and serves
to provide said rearwards 3ias by urging the separable
parts away from each other <o react against an internal

35 surface of the spray nozzle.

The integration of <he biasing means and the
separable parts into a single body makes the spray nozzle
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force such separable parts to separate when fluid pressure is renoved from
the nozzle, surfaces of said flanges are inclined so that the spring acts

thereon in an attenpt to urge apart the front ends of the separable parts,
to try to cause the orifice to open when the device is noved rearwards to

abut the retainin rin% The nozzl e of EP 0482369A gives rise to

nore probl ens

extremely inexpensive, resistant toymalfamngiiqnand eagy to

exanpl e[err] sprigegvaeles Prid | YedscHdvnopd alavidigant d1Q regie didEct iigibwn

and thus the pacgin
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ro%l%hgginherent in metal coil springs, such as corrosion,
breakage and malfunction, to which such springs are
particularly 1liable when used in a corrosive or damp
environment.

Furthermore, simple exchange of bodies can ‘be
employed to give a change of spray characteristics, without
having to change the cther parts of the spray nozzles. For
example, it is known to f£fit a vaned insert into an ordinary
static non-self-clearing spray nozzle, in order to impart
rotaticnal momentum to the fluid in the nozzla, but in EP
0482369A the separable parts occupy the space required for
such a vaned insert.

In corder to sclve this additional problem the present
invention further provides a spray nozzle of said kind
which is characterised in that the movable device is hollow
and has disposed therein flow guiding means, such as vane
surfaces or vane extensions, to impart rotary motion to
fluid passed through the movable device.

The periphezry of the discharge orifice may be wholly
defined by nozzle surfaces on the movable device so as to
be discrete from the periphery of the outlet opening; or
the periphery of the discharge orifice may be only
partially defined by such discrate nozzle surfaces so as to
meet the periphery of the ocutlet opening sc that part or
parts of the surface of the hollow member defining the
outlet opening serve as a further nozzle surface or
surfaces to define part or parts of the discharge orifice.

The nozzle surfaces may be shaped to create a
plurality of the discharge orifices. The flow cross
sectional area of the discharge orifice or orifices is
preferably less than half, e.g. 0.01 to 0.1, of that of the
outlet opening.
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is necessary to ensure that the fluid pressure generates enough force on
the device to overcone the thrust of the spring, but a consequence is that
(upon the fluid supply being halted) when th& device noves rearwards the
vol ume of said annul ar, space increases, sucking in air and/or_fluid back
into the space at the I&aniPne nBYgEePsc eREparaPLe SPYEERlame et 9%y sERar ZRLE,

with the resul t g# mudkdakkidodly mast vel QagFF16aEhe th henbeateathel RLA1MOMK
annul ar space. Presence of such‘gatter in the annul ar Space, and especial ly
n %éﬁ%% ghe

in the slight gRYSS&YRSeFIFLTeUNEEs MAVE t TRR hBPFBR e ARV RS W

nozzle to mal furtid adevices arsHdmevilie ASEmaBI pogielbae, i rwerenthougisaicte
nozzle is that it

e o oL Mo r P L R, ORELBE, TRL5sh ooRBefERE e
easily for on-siacrudatEan ngpfandehveul mbvebby endevicesl) f f tbeal t fdexhblel ybody
I mpossi bl e to r%&eferably serves as a ccmbined piston and flow restrictor
in its normal position in the spray nozzle. In a preferred
form, the integral parts are connected by a head which
10 serves as the piston, which head is shaped to provide a
restricted fluid flow path having a flow cross-sectional
area greatser than the flow cross-sectional area of the
created spray discharge orifice or orifices. The flow path
may be defined between the head and the internal surface of
15 the nozzle, but is preferably primarily provided by a port

in the head.

In order to shut c¢ff the supply of liquid to known

nozzles when the supply pressure falls Dbelow a

20 predetermined minimum pressure, e.g. in order to reduce

"dribbling" from nozzles, it is known to provide pressure

sensitive shut off or check valves immediately upstream of

each of the nozzles or to incorporate such a valve into a

combined wvalve and nozzle assembly. Again, the

25 aforeamentioned further problems are involved together with
problems of raliability and blockage of the valves.

In order to reduce such problems, the movable device
in the normal position preferably serves to block £flow
30 <through the interior of the spray nozzle. In a preferred
embodiment the head cooperates with a static member toO
close the port in the head whilst leaving part of the
pressuzre supply side face of the head exposed to any
pressure supplied toc the nozzle.
38
The static member may be employed to restrict the
port, and be arranged, e.g. tapered, sc that said
regtriction reduces progressively with the distance moved

i
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assenbl e without renewi ng the rings, thus rqulrlng the user to carry on
site stocks of spare nozzl es for every spray Variant, flowrate and etc
type of nozzle e sent bnventlog acceﬁts t hat sone

bl ockages or QE gX?OWQVQPerFSBaBBygrHEV| SoPBTBIenPRFLA*RB221 es whi ch
are designed to be sel f-cleaning, and seeks to avoid the problens of

facturi | exi t d
educe sai d probl em | RuPSgREtCoReRBEs, 857 38578 3F 2 RIRG.HonDign prrends
conprising a holthmoughbmmduporg amdoprbeidesealEgouhmmaﬂfgﬁnghsuffaoe ot
Lhe sbray nozgl CeulsdBUa"ld Aty eRathabensd wiibd 106GN028] Endllle cotation

rearwardl y biase er et opehing iI's
mnimally restritoegasdd ﬁéOUnrestr|cted

The invention further includes and provides a spray

nozzle of said kind characterised in that <the movable

10 device is hollow and in the normal peosition cooperates with

a static member in the nozzle to serve as a valve closing a
flow path into the movable device.

The hollow member is preferably a cap releasably
15 secured to an inlet bedy, and separable from the body to
provide access for removal or insertion of the movable
device. The cap may incerporate a spray deflector axially
offset from the outlet opening, on which a spray from the
discharge nozzle can impinge.
20
The invention can be utilised for retro-
application to some forms of known spray nozzles, and
accordingly the present invention provides a movable
device, insertable into a spray nozzle having a removable
2S5 cap apertured to provide an outlet opening, which device
comprises separable nozzle surfaces which can be brought
into mutual proximity, against a bias in the movable
device, to create a spray discharge orifice.

30 The nozzle surfaces may be configured to form a
discharge orifics of any suitable geometric configuration.

The nozzle surfaces may be provided on tips of the

separable parts, which tips may be of materials the same as

35 or different from the remainder of the separable parts,

e.g. metal or ceramic tips on plastics bodies or separable
parts.

e e e
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by the novabl e device, wherein the novable device is novable by fluid
pressure fromthe normal position in a forwards direction towards the
out | et opening to obstruct the flowdto the outlet opening and to
cause rel ative novenent between separable parts of the novable device to
create a spray di schaf§e omoliabde sdavice t han phrefevably, &itmewulding of

proximl 10 thecadthsp188e3Ka0; natBpipiesent iptupalagly, S CRABAC! fbhEAEng"
I for f e

that the operationally nova
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e parts of the spray nozz ormng t
comprises at least two arms joined to a central portion by

integral flexible hinges. In preferred embodiments the
arms terminate in free end portions shaped to provide
surfaces for forming the discharge orifice and further
surfaces for sliding engagement with said internal surface
of the spray nozzle.

The invention will be described further, by way of
example, with reference to the accompanying diagrammatic
drawings, wherein:-

FIGURE 1 shows an axial cross-section through a spray
nozzle of the invention incorporating a €£irst form of
movable device of the invention in an "operative" position
adopted when spraying:;

FIGURE 2 shows an axial cross-section through part of the
spray nozzle with the movable device in & "normal"”
position:;

FIGURE 3 shows the first form of movable device of the
invention in plan in an "as moulded" condition;

FIGURE 4 shows an axial section through a mocdified static
member and part of the movable devics for use in the spray
nozzle;

FIGURE S5 shows a second form of the movable device in plan
in an "as moulded" condition;

FIGURE 6 shows a cross section through a further modified
form cf the movable device:

FIGURES 7, 8 and 9 show front end views of variations of
the nozzle providing different spray patterns;
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orifice and providing said bias are all contained within or incorporated
I nto the novabl e devi ce. Thus, the abl e device can be renoved as
a-unit to facilitate on-site servicing of thé spray nozzle.

I n
order to furtheprayed spid péﬁb'a%ﬁla%éﬁér%&‘%éﬁetﬁkéhgﬂf 3”‘9%{#1&%9&
the present invention urther provides a spray nozzle o aid kin
characteri sed i ®ft Ratfunthepmasii figd dommPhrivig dmezlesrein a seal ing

abut ment surface adjacent the outlet opening, and the separable parts have

seal ing surfaces _on their front ends to engage the abutnment surfaces to
provide a seal FRGURE dpers®i 3eTEERF: PR S hPHothd| deUEFR O™ & 5 S¥Bhtin
fluid by-passi ngheheogessbavee conditidvmrwothf ith@S.cap shown in FIGURE 10

removed; and

FIGURE 12 is a view similar to FIGURE 4 showing a further
modified form of static member and device.
10
Referring to FIGURES 1 to 3, the spray nozzle
primarily comprises a hollow inlet body 10 on which a
hollow member in the form of a cap 11 is releasably
mounted, and a movable device 12 movable within a cylinder
15 13 defined primarily by the cap. The spray nozzle may
opticnally alsc be provided with static member 14 and/or a
filcter 15.

The cap 1l provides an outlet opening 16, and has a
20 conically inclined internal ramp surface 17 leading from
the opening 16 to an internal cylindrical surface 18 around

the cylinder 13.

The movable device 12 is in the form of a flexible

25 body moulded from plastics material so as to comprise parts
which form arms 20 connected together by a head 21. Each

arm 20 provides, on its free end portion, a nozzle surfaca

22, at least one abutment surface 23 (FIGURE 3) and a
slider surface 24 (FIGURE 2) in a predetermined mutual

30 configuration. In the embodiment shown in FIGURES 1 <o 3,
two arms 20 are provided and the surfaces 22 are configured

so that when the surfaces 23 abut (FIGURE 1) the surfaces

22 define between them a discharge orifice 26 smaller than

- and concentric with the outlet opening 16.
35

The head 21 is dimensioned to be a sliding fit in the

cylinder, and is provided with an axial port 28 providing a
restricted flow path for £fluid to flow into the movable

Rt
e e
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Thus, the remai nder of the novable device to the rear of said seal can be a
clearance fit in the nozzle, for ease of rempyal of the device and to
mnimse friction and risk of matter inpeding novenent of the novable

devi ce. derriieefier red enbodi nents, a nozzle of said kind is
characterized according to the present invention in that transverse biasing
nmeans i s provided in or by the novable device to urge said separable parts

to separate and react EagH Netmagoi Akeddnedudacthedhddie 2Pr by e Zrfrdgral
provide said rearuandsd R85 99 58°%nht the armd &8 88! Yiung together
S against an inherent resilient resistance from the "as

moulded"” condition shown in FIGURE 3 for insertion of the

device into the cylinder 13 so that the slider surfaces 24

are in contact with the ramp surface 17 (FIGURE 2) in the

normal position of the device 12,

The ramp surface 17 is inclined to the central axis
of the cylinder 13 at an angle determined so that the
reaction to forcible engagement of the slider surfaces with
the zramp surface (because of " the radially outwardly

15 directed force applied to the arms by said resilient
resistance) produces a rearwardly directed bias acting to
urge the movable device axially away <from the outlet
opening 16§ and towards the normal pesition, e.g. about 30°.
In the normal position said abutment surfaces 23 are

20 separated so that the surfaces 22 no longer define any
discharge orifice 26 and merely lie in a relatively wide
flow path 29 to the rear of the cutlet opening (FIGURE 2).

In use, in the absence of the static member 14 and

2S5 filter 15, when fluid is initially supplied to the nozzle,
the initial resistance <to flow <through the nozzle is
primarily determined by the area of the restrictad flow
path i.e. the area of the port 28, <the ligquid will
initially flow through the wide flow path 29 between the

30 arms to the opening 16 until the force imparted to the head
21 (which serves as a piston under these conditions) is
sufficient to overcome <the bias (and £riction of the
engagement of the surfaces 24 and 17) and thereby drives
the device to move forwards towards the outlet. 'I’hié.
35 forwards movement causes the free end portions of the arms
to be forced towards the axis, as the surfaces 24 traverse
the ramp surface 17, until the abutment surfacas 23 abut
and the discharge orifice 26 is formed when the device

- ______.___,____,____‘___,,’__._.—-——-

et Has Been Replaced

"




(a)" said internal surface is part conical, converges t owar ds
the outlet opening and is inclined to the axis of the nozzle
at- an angle within the range of 20 to %[err], preferably 25 to

merber | accombir et Fre s (TR ot S ber chonie Pezat P posiien
parts; the ramp surface 17 serves also as a sealing abutment
surface and the slider surfaces 24 serve also as sealing
surfaces which engage the surface 17 to provide a seal
S preventing fluid from by-passing the orifice 26; and the
resistance to flow through the nozzle is greater than the
initial resistance and is determined primarily by the

dimensions of the orifice 26.

10 The wide flow path 29 preferably has a minimum flow
cross~sectional area about the same as that of the outlet
opening 16.

The initial flow serves as a flushing flow tc remove
15 particlas of matter which could otherwise restrict or block
the crifice 26.

The simple example just described involves. a
compromise between the necessity of generating a sufficient
20 piston force and the desirability of keeping the port 28
sufficiently large to reduce the probability of the port 28
becoming blocked. This compromise is not significant where
the fluid supply is sufficient, but could be detrimental if
the rate of said supply is restricted. In the latter case
25 the compromise can be awvoided by locating a static flow
regtrictor 30 in the cylinder so that it restricts the port
28 in the normal position of the device and until the
device has moved forwards to take the port clear of the
restrictor, and has thereby moved the arms radially towards
30 each other to an extent sufficient to cause the resistance
to flow to be substantially detarmined by the spacing
between the surfaces 22 and/or 23. The static restrictor
30 is arranged to permit a flushing flow, and alsc serves
as a plunger or wiper €0 clear the port as the device

35S returns to the normal position.

The restrictor may be dimensioned to close the port
completely in the normal position, and, if the head 21 of
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(c)- said novable device or said resilient member is shaped to

i npart rotational notion to fluid passing t hrough t he novabl e devi ce.
By- arrangi ng the biasing nmeans to act directhyg in the separating direction
on the separable parts of the device, reliable separation is ensured; and

by providing thehe dsiwigenﬁaﬂs igufdieawveht eldms G alin tdhe dydimder, the
menti oned proble |at th t he Jknown Ilcal sprin r

recei vi ng annul grg%s%a?f?eés% %%‘3( 8 Fll klanile’f% al ﬁl r??rh'gé%‘ﬁe&a\k/’glgggd to
In known spraprevent eﬁurther,se:paeablleakpgets fbmve rthuhowg@uathel el

which are discrehg frop eaed @4Rfer 80§ is included, to keep the filter
5 bathed in the fluid.

However, the head is preferably a clearance or free
sliding £fit in <the cylinder, and, if a non-return valve
function is required, the static member 14 is employed.

10 The static member is primarily an apertured disc in which
the apertures 31 do not register with the port 28 sc that
when the head abuts the disc the port is closed whilst part
of the surface of the head remains exposed for application
of £fluid pressure via the apertures 31, as shown in FIGURE

15 2.

In such a form of the spray nozzle, the disc 14 is
positioned to limit the stroke'of the device so that in the
normal position the surfaces 24 remain in contact with the

20 ramp surface 17 whereby to maintain said rearwards bias and
force the piston <to abut the disc. Initial ' forwards
movement is thus initiated by the pressure of the f£fluid
supply imparting the required minimum force to the piston,
pricr to commencement of flow through the flow passages.

25

The raestrictor 30 may optiocnally be provided or
mountad on the disc 14, as shown.

The movable device may be moulded to provide vanes 33

30 to impart rotation to the flow, e.g. as shown in FIGURES 1
and 5; or an extra arm or arms 34 carrying a vane 35 may

be provided on the device e.g. as shown in FIGURE S. A
swirl vane 37 may be provided on the restrictor 30, and the
ports 31 may be inclined to promote swirl as indicated in

35 FIGURE 4. The arms may have lateral extensions 45,
indicated in broken lines in FIGURE §, which abut in the
cperative position to provide within the arms a smooth
walled, almost circular in section, swirl chamber 46
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can be noved to abut in.the operative position of the device. |In order to
further reduce said problens and the cost of the device, said separable
parts are preferably parts of a single body wai ch can flex to permt

rel ati ve novenent between said separate parts of the body. In
accordance with (FiYRRS®eht i nvention, sone preferred enbodi nents of
nozzle of said kind are characterised in that the novabl e device
conprises a body |ncor orating said separable parts, and in that the
fl exi ble body is at SEpes| andr quinbasht Ofanﬁheerdd@ﬁh%r% owrd£ing dor

agai not an ﬁfe%a%*‘%‘%?aiﬂe%?%f‘@é?aﬂ?a‘g????“ e Tono”
019 the biasi nPXIRRM gtment surface 23 on an arm Zogmay lie

between two nozzle surfaces 22 each of which extends to an
edge of the arm, as shown in FIGURE 7, so that in the
operative position the edges abut the surface of the ocutlet
opening 16 with the result that a pair of discharge

10 orifices 26 partially concomitant with the opening 16 are
formed within the copening by the surfaces 22.

More than two arms 20 may be employved, a.g. three
arms 20 as shown in FIGURE 8, at equal or unequal angular
15 intervals arocund the head.

Where the discharge copening 26 is non-circular, e.g.
elongate, as shown in FIGURE 9, or where a spray pattern
assymetric to the axis or of non-circular form is required,

20 the axial corientation of the device 12 in the cylinder 13
may be determined by any suitable guide means. For
example, the port 28 may be of keyhole form, and a modified
form o©f the static member 14 having a guide £finger 38
thereof parallel to the axis to engage in the eccentric

25 portion of the port, as shown in FIGURE 12, may be employed
as the guide means. However, it is preferred to provide
the cylinder with an axially directed ridb 50 to engage in a
recess 51 in the head (FIGURES 2 and 3) or to provide a
keyway in the cylinder to receive a radially directed

30 projection on the periphery of the head 21. As can be seen
in FIGURE 6, the hinges 27 provide chordal flats 53 on the
periphery of the head, and <to prevent rotation of the
insert, the cylinder may have corresponding chordal flats,
not shown. Markings 54 may be provided on the cap 11 to

35 indicate the orientation of the device 12 and thus the
spray pattern.

The resilient resistance from which the bias is
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separable part3 into a single body nmakes the spray nozzle
6 extrenely inexpensive, resistant to nalfung%ion and easy to service;

and furthernore

avoids all the well known~problens inherent in netal

Corl S0 1105, SRS AOAE L oIS L1 WP A 0 Al U 33

envi ronnent .

10

15

20

25

30

35

to abut so as to urge the arms 20 apart; by using the vane
35 on the arm 34 to urge the arms 20 apart: by forming
buttresses 39 on the arms 20 to engage and react against
the head to urge the arms radially outwards (FIGURES 1 and
3); or by any combination thereof.

A stop surface or flange 42 on the cap may usefully
be employed to seal against the end portions of the arms to
prevent f£flow bypassing the discharge corifice or orifices:;
and in such embodiments the slider surfaces 24 may be
provided by narrow ribs 43 on the arms 20 to reduce
friction in the engagement with the ramp surface (FIGURES
10 and 11).

The end portions of the arms 20 may, in the operative
position, project forwards beyond the outlet opening 16
(FIGURE 10), to be co-terminus with the outlet opening
(FIGURE 8), extend into the outlet opening (FIGURE 7) or
terminate to the rear of the cutlet opening (FIGURE 1).

In all embcdiments, movement (and opticnal flexing)
of the movable device serves to dislodge, and/or beak up
sclid or non-fluld deposits, on the device, for removal
theresof together with other particles by flushing flow, for
automatic self cleaning or unblocking of the nozzle.
Repeated interruption of the £fluid supply can be employed
to facilitate cleaning and/or unblocking of the nozzles.

The invention is not confined to details of <the
foregoing examples, and many variations and modifications
are possible within the scope of the invention.

For example, <the cap may provide merely <the stop
surface or flange 42 or the ramp surface 17, the remaining
cylinder surfaces 17 and 18 or surface 18 being provided by
the inlet body 10 or by a suitably shaped insert (not
shown) inserted into the interior of the nozzle.
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Furt hernore, sinple exchange of bodies can be enployed to give a change of
spray characteristics, wthout having to change the other parts of the
spray nozzles. For exanple, it is known to f# a vaned insert into an
ordinary static non-self-clearing spr nozzle, in order to inpart
rotational nomentum t ot h&h® updens t‘h% foz Sh8PeGut INFEEP A Ho AMIHOYed,

separabl e parts Qmiddedts meage%br atdQlc b vapedndpser Eilter 15,
In order to solve this addltlonal oblen1t$ 5resent invention fur her

provi des a spraytm?'?%r of1Eh; Fhe; ‘Wﬁ%hl Rad¥: SHRPIn Tt F“hé’re“
movabl e devi ce igsdahdad antkiaghdli Singes tdefoxmn &l @espnibdin o 1isate

as vane surfages ‘gr vagqu’ exz%‘{;m onsknto i npart rofary notion fo Ue‘Ba‘ir or

passed t hroug

10

15

20

28

30
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8]

refurbishment of a nozzle in accordance with the invention.

The member 14 and filter 15 need not be located at a
junction between the cap and bedy, even though it is
convenient to locate the member 14 by means of a junction
seal washer 44 and a locating flange on the filter as shown
in FIGURE 1.

The terms and expressions employed hersin are by way
of example and include within the scope thereof applicable
generic terms and synonymous and functional equivalents.

The invention further provides a nozzle, movable
device or assembly comprising any novel part, feature or
functional arrangement disclosed herein or in the
accompanying drawings, or any novel combination of parts,
features or functional arrangements sco disclosed.

For example the invention further provides and
includes a spray nozzle having a hollow member defining an
outlet opening and a device movable within the nozzle
between a normal position in which the outlet opening is
unrestricted or minimally restricted and an operating
position defining a discharge orifice within or proximal to
the ocutlet opening and having a £flow cross-sectional area
less than half that of the cutlet opening.

e e
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The perlphery of the discharge orifice may be wholly defined by nozzl e

surfaces on the novabl e device so as to be discrete fron‘r‘tﬁé‘perl “phery ¢ of
the outl et opening; or the periphery of the didcharge ori m‘mrﬂl‘m
partially defined by such discrete nozzle surfaces so as {‘MM“

peri phery of the& t opening so that part or parts of the Surfafe df the
hol | ow menber defining the outlet opening serve as a further nozzle surface
or surfaces to define part or parts, of the discharge arifice.

nozzl e surfaces Aay belsIERFAY tRPZFedt €OBPHLELAT fy hajrlow H@W%cﬁﬁ?’é@g an
orifices. Theoufcll@w opePihgS HHdra1a @Eeﬁm@ffi’dﬁl@c dd):EC'BﬁégﬁpQEyf neez0k, a

SL{ }c Iefeiplefn ﬁggf Tos va eI efsv:{cheand?.g!;géeg %u.t%zn he nozzq.fe tgr? %]caa%%rdly

biased to a normal position in which the outlet opening is
minimally restricted or is unrestricted by the movable
device, wherein the movable device is movable by £luid
pressure from the normal position in a forwards direction
10 towards the outlet opening to obstruct the £low to the
outlet opening and to cause relative movement between
separable parts of the movable device to create a spray
discharge orifice, smaller than the outlet opening, within
or proximal to the outlet opening: and characterised in
15 that the operationally movable parts of the spray nozzle
for forming the discharge orifice and providing the bias
ara all contained within or incorporated into the movable
device. '

20 2. A spray nozzle as claimed in Claim 1 £further
characterised in that the movable device comprises a
flexible body incorporating said separable parts, and in
that the flexible body is at least partially resilient, and
serves to provide said rearwards bias by urging the

25 separable parts away from each other to react against an
internal surface of the spray nozzle.

3. A spray nozzle comprising a hollow member having an
outlet cpening therein at the front of the spray nozzle, a
30 movable device disposed within the nozzle and rearwardly
biased to a normal position in which the ocutlet opening is
minimally restricted or is unrestricted by the movable
device, wherein the movable device is movable by £luid
pressure from the normal position in a forwards direction
35 towards the outlet opening to obstruct the flow to the
cutlet opening and to cause relative movement between
separable parts of the movable dewvica to create a spray
discharge orifice, smaller than the outlet opening, within
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In some systens enpl oying several nozzle, the rate of fl unmﬂﬂmrullmuﬂmle
I nsufficient to generate the m ninum pressure required to

devices whilst all the devices are in the no I p05|t|ons even t ough t he
working flow rate is being supplied. To av0| probl ens of actuation of

the novable dgy Ghoxidd® +b! DIt éﬁiﬁ‘éab' ﬁ&r&eﬁraétarigg*a' rbﬁ?'
pi ston and flow  restrictor in its nornma tionin t e spray nozzl

preferred form thRE | FEIRFERTRAr tbé‘-a@ri@%omﬁé@$eé%ypﬁ°ﬁééédwﬁ%h °3'-'er‘?1§s *39?-
the piston, whi gRvBB3d HEVIRAPYES LR FWiMEC sRph2ablieC padts Wol ddpakaid fand

havi ng a f1ow cross-sectional
react against an internal surface of the spray nozzle to

5 provide said rearwards to bias indirectly.

4. A spray nozzle as claimed in Claim 2 or 3 wherein
said internal surface is part conical, converges towards
the outlet opening and is inclined to the axis of the

10 nozzle at an angle within the range of 20° to 40°,
preferably 25 to 35°.

S. A spray nozzle as claimed in Claim 3 wherein the
transverse biasing means comprises a zresilient member

15 accommodated inside the movable device between said
separable parts.

6. A spray nozzle as claimed in Claim S wherein séid

movable device or said resilient member is shaped to impart
20 rotaticnal motion to £fluid passing through the mowvable
' device.

7. A spray nozzle comprising a hollow member having an
outlet opening therein at the front of the spray noczzle, a
25 movable device disposed within the nozzle and rearwaxdly
biased to a mrhal position in which tha-cutlet opening is
minimally restricted or is unrestricted by the movable
device, whereain the movable device is movable by £luid
pressure from the normal position in a forwards direction
3C towards the outlet opening to obstruct the flow to the
outlet opening and to cause relative movement between
separable parts of the movabhle device to create a spray
discharge orifice, smaller than the outlet, within or
proximal to the outlet opening and characterised in <that
35 the movable device is hollow and has dispecsed therein flow
guiding means such as vane surfaces or vane extensions to
impart rotary motion to £luid passed through the movable
device.
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area greater than the flow cross-sectional area of the creat ed s ra

di scharge orifice or orifices. The flow path may be defi nH llrﬁum
head and the internal surface of the nozzle, but is prefe
provided by a part in the head. In od@er to shut off the supp y of ’

liquid to known nozzles when the supply pressure falls below a
pr edet er m ned m'81i mum br epRave, nezglei mor déaimedr ethucenydr PEBERAGNG! rokaim

nozzles, it is kpoubelp PLAYI Ao CasHhg, SCRRIdiintars ! f nbabliack aatyes

I mredi ately upstream each the nozzl es®or to 1 ncorporate such
into a conbined CoRPREAtRMAViADzAl Statdsemanber in 1pg| POZZLRe £O restrict

af orenent i oned fﬂﬁt@{énm &Pl o6 a{@ Mo Ve hidpaed her with probl ens of
reliability angl bl age of the val ves.
9. A spray nozzle as claimed in any preceding claim
wherein the periphery of the discharge orifice is wholly
defined by nozzle forming surfaces on the separable parts.

10 10. A spray nozzle as claimed in any one of claims 1 to 8
wherain the periphery of the discharge crifice is defined
by a combination of nozzle surfaces on the separable parts
and a portion of the surface of the outlet opening.

15 11. A spray nozzle as claimed in claim 8 or 9 wherein
said surfaces define a plurality of the discharge orifices.

12. A spray nozzle as claimed in claim 2 wherein the
flexible bedy serves as a combined piston and flow
20 restrictor in the normal position in the spray noczzle.

13. A spray nozzle as claimed in any preceding claim

wherein the movable device in the normal positien

cecoperates with a static member in the nozzle to serve as a
2S valve closing a flow path into the movable device.

14. A spray nozzle as claimed in any preceding claim
wherein the movable devica is a moulding of thermoplastics
material.

30
15. A spray nozzle as claimed in Claim 14 wherain the
moulding comprises at least two arms joined to a central
portion by integral flexible hinges.

35 18. A spray nozzle as claimed in Claim 15 as appended to
Claim 2 wherein the arms terminate in free end portions
shaped toc provide surfaces for forming the discharge
orifice and further surfaces for sliding engagement with

This Sheet Has Been Re eplac

W o




In-order to reduce such problens, the novable device in the normal position

preferably serves to block flow through the interior of the spray nozzle

In a preferred enbodi nent the head cooperatesgvth a static ne .
the port in the head whilst I|eaving part of the pressure suppl* ﬁm&l : E]TIT””“'
of the head exposggddt on88¥nhlesavtaceuUsl! LR Eprhhensezibe. Py S 11 Bt sl
static menber may be enployed to restrict the port, and be arranged,

e.g. tapered, so that said restriction reduces progressively with the
di stance noved 17. A spray nozzle as claimed in any preceding claim

wherein the hollow member is a cap releasably secured to an
S inlet body, and 1is separable from the body to provide
access for removal or insertion of the movable device.

18. A spray nozzle as claimed ir_: any preceding claim
wherein guide means slidably engages the movable device to
10 prevent rotation of the movable device.

19. A spray nozzle as claimed in any preceding claim
wherein the hollow member has provided therein a sealing
abutment surface adjacent the outlet opening, and the

15 separable parts have front end portions shaped to engage
the abutment surface to provide a seal in the operative
position of the movable device to prevent £luid by-pass;l.ng
the discharge crifice or orifices.

20 20. A spray nozzle comprising a hollow member having an
outlet opening therein at the front of the spray nozzle, a
movable device disposed within the nozzle and rearwardly
biased to a normal position in which the outlet opening is
minimally zrestricted or is unrestrictad by the movable

25 device, wherein the movable device is movable by £fluid
pressure from the normal position in a forwards direction
towards the outlet opening to obstruct the £flow toc the
outlet opening and to cause relative movement between
separable parts of the movable device to create a spray

30 discharge orifice, smaller <than the outlet, within or
proximal to the outlet opening and characterised by at
least one of the following:-~

(a) the bias acting on the separable parts for opening-up
35 of the discharge orifice of the spray nozzle are
contained within or incorporated into the movable

device;

D S
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8 -  The static menber may serve as a pintle which exm ulllm H
port and provides a flow nodifying surface or surfaces
device, e.g. to inpart rotation to said flow?2l The invention further

includes and provides a spray nozzle of said klnd characterlsed in that the
movabl e devi ce i $DPhol | GRaRsyerse: elading meadst | bh S56NASCesiMi OF LY the

static menber in the n%z)aglho YARKMB23S 3 vg&ﬁg Cls@signg s@p@lrawj_@at Balctls0 to
t he novabl e devi ce. The hol | ow nenber preferab&& ? relea%a%hg
secured to an inlet boéFPaéﬁGEséﬁéréﬁﬁgtfﬁSﬁPPﬁ& BOdy-nEGF2 face ©

spray nozzle to provide said ©rearwards Dias
5 indirectly:;

(c) the movable device comprises a body incorporating
said separable parts, and in that the flexible body
is at least partially resilient, and serves to

10 provide said rearwards bias by urging the separable
parts away from each other to react against an
internal surface of the spray nozzle;

(d) the movable device is hollow and has disposed therein
15 vane surfaces or vane extensions to impart rotary
motion to fluid passed through the movable device;

(e) the hollow member has provided <therein a sealing
abutment surface adjacent the outlet opening, and the
20 separable parts have front end portions shaped to
engage the abutment surface to provide a seal in the
operative position of the movable device to prevent

fluid by-passing the discharge orifice or orifices:

25 (£) the movable device is hollow and in the normal
position cooperates with a static member in the
nozzle tc serve as a valve closing a flow path into
the movable device.

30 21. In a spray nozzle, a movable device comprising a
moulded plastics body in which a plurality of arms are
connected by hinge portions to a head and have end portions
shaped to abut for defining at least part of a spray
discharge orifice when the body is resiliently compressed

35 so that said end portions are moved towards each other.

22. A spray nozzle as hereinbefore described with
reference to any figure or combination of figures shown in
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provi de access for removal or insertion of the novabl e device. The cap nay

incorporate a spray deflector axially offset fromthe outlet opening, on

which a Sprlejl%/I }‘Irgmthe di schg; 93 nozz: Iecg;’:llnolnfa{aonggne forlr’mmm mﬁ!ﬂuﬂy

can
nozzles and accogglng$§°?ﬁ§n§?§geaggV§9§ﬁtlon provi des a movabte Hewi cé,

|nsertable into a spray nozzle having a renovabl e cap apertured to provide
an outl et opening, which device conprises separable nozzle surfaces which

can be brought into mutual proximty, against a bias in the novabl e device,

to create a spray discharge orifice. The nozzl e surfaces may be
configured to forma discharge orifice.of any suitable geometric

configuration. T
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The nozzl'e surfaces may be provided on tips of the separable parts, which
tips may be of materials the sane as or different fromthe remai nder of the
separable parts, e.g. netal or ceramc tips on plastics bodies or separable

parts. 9 The novabl e device
irrguF(rj?LSrabl y a noul di ng of therrmpl ast i70; omaterial. Pr eferﬁb{é 2the
16 16 L.
26 24 17 | 22
13’—.\. i\ /| C 18 29/ Va | ZL
20 % 20 0~ , 20
iy 8
27 7 \\%/’ ' /AL ]
67 1 1 -
/2; 1430 31 3 e 3
1o—~/ L 15§ / 37
EZZ . 222 FIG.4. .
$ —
Y/ h==27 \

51 31 1% 3

22

"This Sheet Has Been Replaced

AL




cofiprises at |least two arns joined to a central portion by integral

f1 exi bl e hi nges. In preferred enbodi nents the arns termnate in free end

pertions shaped to provide surfaces for form ng the discharge orifice and

further surfaces for sliding engagerr\e,\?t ?/ith said internal surface of the

spray nozzl e. FG] @ The invention P/I be descri bed &Léther, by way of
raf\ed e ti

exanple, with g to thihsccorrpanyi ng di agr dramfhgﬁ 7

wher ei n: - FIGURE 1 shous a i al cross-sect'z n<t\ir o a spr o7zl e of
the invention i hCorppp®l| I evj §e the invention
in an "operative" )

et whon sor am riy
20 e 23
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) Chh e
FI GURE 2 shows an axial cross-section through part of the-spra Nozz

with the

fist form of novable device of the invention in plan injanas Ul ded

condi tion;
nmenber and

nmovable device in a "nornmal" position; Fl BURE.

FI GURE 4 shows an axial section through a nidiified :statig

part of the novable device forluse in the spray jnozzle, FIGHR

5 shows a second formof_the novable device in plan in an "as-mout

condi tion;

SELF-CLEANING/UNBLOCKING SPRAY NOZZLE
T e

Spray nozzles are well known devices for producing
controlled sprays of liquids for applications such as paint
spraying, rop Spraying to dispense fertiliser and
insecticide, industrial washing and chemical treatment.
For most applications it is essential for a spray nozzle to
produce an evenly distributed spray of uniform liquid
particles in a predetermined spray pattern.

In most cases the spray pattern consists of fine
droplets created by forcing liquid into the nozzle through
a large orifice and out of the nozzle through a smaller
discharge orifice or plurality of smaller discharge
orifices. The finer the droplets required, the smaller the
size of the discharge orifice. The discharge orifices in
known spray nozzles are usually outlet openings of a static
nature and preset dimensions, e@.g. holes drilled or moulded
into the ends of nozzle members. The outlet openings or
holes, being of small size, have a tendency to block
frequently with particles of dire, crystals and other
matter present in the liquid or the spraying equipment.

Conventiocnal methods of removing trapped particles to
clean the spray nozzle and allow liquid to flow properly
are very labour intensive. The spray nczzles need to be
ramoved frequently from the spraying equipment and cleaned
out Dby hand. Often there are large numbers of spray
nozzles and they can be in difficult to access locations.
The spray nozzles can also be contaminated with toxic or
corrosive liquid if that is the nature of the material
passing through the nozzle. Whilst this cleaning process
is undertaken, production cannot continue which is
extremely costly.

In order to reduce the need for frequent cleaning of
the nozzles there is disclosed in GB 0987723 a spray nozzle
comprising a hollow member having an outlet opening at its
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FIGURE 6 shows a cross section through a further nodified, farn1of Lh@;u~*-
novabl e devi ce; FIGQURES 7, 8 and 9 show front end views. oT_yar4atwons o
t he nozzl e provi di ng di f f er ent spray patterns; :
10 FIGURE 10 is an axial sectional view through first pért o é‘%ur(%%r; :
modi fi ed form of the nozzle; 2 i \ | \

e
— e e e s A
h e

front end, and a movable device within the h %pg_ggggg;.
The movable device comprises a plurality 5: separable
segmental parts, and <the device can be moved by fluid
pressure to move the segmental parts towards each other to
create a spray discharge orifice at the front end of the
nozzle.

The segmental parts can separate when relieved of
fluid pressure, so that discharge orifice can be opened-up
for releasing particles so as to tend to prevent collection
of matter which could block the orifice.

However, this known spray nozzle has the disadvantage
that when orientated so that the open end is lowermost, the
segmental parts remain together and fail to release such
matter. '

There is disclosed in EP (0482369A, a nozzle in which
the zrear ends of the separable parts have radially
outwardly projecting flanges which are engaged by a rear
end of a helical compression spring, located in an annular
space between the movable device and the hollow member, to
thrust the device rearwards away from the open front end of
the hollow member. To prevent £luid by-passing the device
(by flowing through this annular space), the flanged rear
ands carry a packing ring which seals against the iaoternal
surface of the hollow member. Additionally, the rear end
part of the hollow member is fitted internally with a
raetaining ring to zretain <the spring, ﬁacking ring and
saparable parts within the hollow member. In order to
force such separable parts to separate when fluid pressure
is removed from the nozzle, surfaces of said flanges are
inclined so that the spring acts thereon in an attempt to
urge apart the front ends of the separable parts, to try to
cause the orifice to open when the device is moved
rearwards to abut the retaining ring.

The nozzle of EP 0482369A gives rise to more problems



FIGURE 11 is a front end view of the device on its own inlthe;apengii @y |
condition with the cap shown in FIGURE 10 renpved; and Fl GURE-12 s a""
view simlar to FIGURE 4 showing a further nodified form pf stathg“nenbed
and devi ce. Referring to FIGURES 1 to 3, the spray hofz1 BUyr i%84rijl y
conprises a hollowinlet body 10 on whic¥ a hol | ow nenber|ip the.forq1of,a
cap 11 is rébéaség}fQﬁﬁﬁﬁed,Eﬁﬁdeéaﬁﬁéém%?Qﬁﬁﬂ(ﬂ?ﬂ% ROVABE S TR T
cylinder 13ageflned-phicniig Inedly) tdier&dion, Thend PERYs NORE-@aRii ngRidioip
al so be proyided with static nenber 14 angéor éiflé ter 15.

is necessary to ensure that the fluid pressure generates

enough force on the device to overcome the thrust of the

spring, but a consequence is that (upon the £luid supply
being halted) when the device moves rearwards the volume of
said annular space increases, sucking in air and/or £fluid
back into the space at the same time as the separable parts
are being separated, with the resultant probability that
clogging matter will be drawn into <the annular space.
Presence ©f such matter in <the annular space, and
especially in the slight gap between the flanges and the
hollow member, can cause the nozzle to malfunction.

However, the main problem inherent in said nozzle is
that it is complex, expensive to make and designed to be
replaced as a pre-assembled unit. It is clearly not
designed to be dismantled easily for on-site cleaning and
would be even more difficult or nearly impossible to re-
assemble without renewing the rings, thus requiring the
user to carry on site stocks of spare nozzles for every
spray variant, flow rate and etc type of nozzle employed.

The present invention accepts that some blockages or
malfunctions are probably inevitable even with nozzles
which are designed to be self-cleaning, and seeks to avoid
the problems of manufacturing complexity and spare parts
costs.

In order to avoid or reduce said problems in respect
of a spray nozzle of a kind generally comprising a hollcw
member having an outlet opening therein at the front of the
spray nozzle, a movable device disposed within the nozzle
and rearwardly biased to a normal position in which the
outlet opening is minimally restricted or is unrestricted
by the movable device, wherein the movable device 1is
movable by fluid pressure from the normal position in a
forwards direction towards the outlet opening to obstruct



The cap 11 provides an outlet opening 16, and has a conlcally*tag n@g,ng
internal ranp surface 17 |leading fromthe opening 16 to an ADfé L

cylindrical surface 18 around the cylinder 13. The ab|e”aECTEé“"
12 is in the formof a flexible body noul ded from pl astics ratlerpal & 825
to conprise parts which formarnms 20 connécted together by ead 21. Each
arm 20 provides, on its free end rtion, a.nozzle.s fac one
abut ment sur¥3@e gﬁo“( FIYQUREDS) SHgggtSI PRERLDM, £ 3 —g;lelaeca'ﬁ}e

predet er ni negoGdheat oetthieanr aatapx‘raﬂlretbaresbodl rotet mmmwaEﬁm to

the surfacesCHSAEBUR CPFEURELEENAES T HEaes o M1 Eaftc Eher Pyl Mher

di scharge orwithén2Gsnpkbeimalianto the outlet opening: the present
invention is characterised in that the operationally
movable parts of the spray nozzle for forming the discharge
orifice and providing said bias are all contained within or
incorporated into the movable device.

Thus, the movable device can be removed as a unit to
facilitate on-site servicing of the spray nozzle.

In order to further aveid said problems and to reduce
the risk of malfunction the present invention further
provides a spray nozzle of said kind characterised in that -
the hollow member has provided therein a sealing abutment
surface adjacent the outlet opening, and the separable
parts have sealing surfaces on their front ends to aengage
the abutment surfaces to provide a seal in the operative_
position of the movable device to prevent £luid by-passing
the discharge orifice or orifices.

Thus, the remainder of the movable device to the rear
of said seal can be a clearance fit in the nozzle, for ease
of removal of the device and to minimise friction and risk
of mattar impeding movement of the movable device.

In preferred embodiments, a nozzle of said kind is
characterised according to the present invention in that
transverse biasing means is provided in or by the movable
device to urge said separable parts to separate and react
against an internal surface of the spray nozzle to provide
said rearwards to bias indirectly.

Praferably: -

(a) said internal surface is part conical, converges
towards the outlet opening and is inclined to the
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and concentric with the outlet opening 16. The head 21
di mensi oned to be a sliding fit in the cylinder, and is provigef with an__,
axial port 28 providing a restricted flow path for fluid to fﬂo{/v inf eidih&70
novabl e devi ce 12. 5 \ R

axis of the nozzle at an angle within thé..:a.nge—ef”"‘“'”ﬁj

20° to 40°, preferably 25 to 35°; )
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(b) the <transverse biasing means comprises a resilient
member accommodated inside the movable device between
said separable parts:

() said movable device <¢r said resilient member is
‘shaped to impart rotational motion to fluid passing
through the movable dewice.

By arranging the biasing means to act directly in the
separating direction on the separable parts of the device,
reliable separation is ensured; and by providing the
biasing means in the movable device all the above mentioned
problems associated with the known helical springs, spring
receiving annular spaces, packing rings and retaining rings
are avoided.

In Xknown spray nozzles the separable parts are
individual elements which ar= discrete from each other, and
can be moved to abut in the operative position of the
device. In order to further reduce said problems and the
cost of the device, said separable parts are preferably
parts of a single body which can flex to permit relative
movement between said separa=le parts of the body.

In accordance with +he present invention, some
preferrsd embodiments of nozzle of said kind are
characteriséd in that the mcwable device comprises a body
incorporating said separabla parts, and in that the
flexible body is at least partially resilient, and serves
to provide said rearwards bias by urging the separable
parts away from each other to react against an internal
surface of the spray nozzle.

The integration of +the biasing means and the
separable parts into a singla body makes the spray nozzle



Each arm 20 is joined to the head 21 by an integral resilient hinge. 27W5Q~~-ﬁ
that the arns can be swung together against an inherent reS|h1engr ISET ¢
re'sistance fromthe "as noul ded" condition shown in Fl GURE 3 few &nse&%heﬁ» )
of the device into the cylinder 13 so that the slider surfaces 24 are |n
contact with the ranp surface 17 (FIGURE®) in the nornal posutvon”bV the

device 12. he ranmp surface 17 is inclined _to the cent axis of ! |
t he cyl i ndeP¥¥3ege Xn%%ﬁﬁﬂ?qﬁﬁﬂﬁwnﬂﬁﬁiSﬁﬁnﬁhép fMad H&ﬁﬁ%Qﬂ1Q%§_§ﬁ$§1)Qa i

engagenent @Ez"&rhee$| | deranr fREehaMrorel havioa s SléﬁflaCQ:KéDe%@.e-ﬂiﬂésh@—“*-—‘
radially outmagg % ir cted forceeﬂgﬁeled to the arnms by said resilient

resi st ance) PpPOa& éS‘reé EC&d 5PILNGSri FFTH AFt FPTIRFIRRrabl e
devi ce axi abrpakage fmnutfmalmmmciidmwnrm@ 16hosH t swehds sprenye Madre
posi ti on, e gy 0L AY e1ihnle" LA2a"OLEBE PEST 1 OLSASL AP TBRT S aces

23 are

environment.

Furthermore, simple exchange of Dbodies can be
employed to give a change of spray characteristics, without
having to change the other parts of the spray nozzles. For
example, it is known to £it a vaned insert into an ordinary
static non-self-clearing spray nozzle, in order to impart
rotational momentum to the fluid in the nozzle, but in EP
0482369A the separable parts occﬁpy the space required for
such a vaned insert.

In order to solve this additional problem the present
invention further provides a spray nozzle of said kind
which is characterised in that the movable device is hollow
and has disposed therein flow guiding means, such as vane
surfaces or vane extensions, to impart rotary motion to
fluid passed through the movable device.

The periphery of the discharge orifice may be wholly
defined by nozzle surfaces on the movable device so as to
be discrete from the periphery of the outlet opening; or
the periphery of <the discharge orifice may be only
partially defined by such discrete nozzle surfaces so as to
meet the periphery of the outlet opening so that part or
parts of the surface cf the hcllow member defining the
outlet opening serve as a further nozzle surface or
surfaces to define part or parts of the discharge orifica.

The nozzle surfaces may be shaped to create a
plurality of <the discharge orifices. The flow cross
sectional area of the discharge orifice or orifices 1is

preferably less than half, e.g. 0.01 to 0.1, of that of the
outlet opening.
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actuation of <the movable devices, the flexible body
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preferably serves as a combined piston and flow restrictor
in its normal position in the spray nozzle. In a preferred
form, 'the integral parts are connectad by a head which
serves as the piston, which head is shaped to provide a
restricted fluid flow path having a flow cross-secticnal
area greater than the flow cross-sectional area of the
creatad spray discharge orifice or orifices. The flow path
may be defined between the head and the internal surface of
the nozzle, but is preferably primarily provided by a pore
in the head.

In order to shut off the supply of liguid to known
nozzles when the supply . pressure falls below a
predetermined minimum pressures, e.g. in order to reduce
"dribbling" from nozzles, it is known to provide pressure
sensitive shut off or check valves immediately upstream of
each of the nozzles or to incorporats such a valve into a
combined valve and nozzle assembly. Again, the
aforementioned further problems are involved together with
problems of reliability and blockage of the valves.

In order to reduce such problems, the movable device
in the normal position preferably Serves to block flow
through the interior of the spray nozzle. In a preferrad
embodiment the head cooperates with a ‘static member to
clecse the port in the head whilst leaving part of the
pressure supply side face of the head exposed to any
pressure supplied to the nozzle.

The static member may be employed to restrict the
port, and be arranged, e.g. tapered, so that said
restriction reduces progressively with the distance moved



the ranp surface 17, until the abutnent surfaces 23 abut andi
orifice 26 is fornmed when the device

17 serves al so as a sealing abutnment surface and the slider
serve also as sealing surfaces which engage the surface 17 t
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surface or

surfaces within the movable device, e.g. to impart rotation

to said flow.

The invention further includes ané provides a spray
nozzle of said kind characterised in that the movable
device is hollow and in the normal position cooperates with

a static member in the nozzle to serve as a valve closing a

flow path intc the movable device.

The hollow member 4is preferably a cap

releasably

secured to an inlet body, and separable from the body to
provide access for removal or insertion of the movable
device. The cap may incorporatz a spray deflector axially
offset from the outlet opening, on which a spray from the

discharge nozzle can impinge.

The invention can be utilised for retro-
application to some forms of Kknown spray nozzles, and

accordingly the present invention provides

a movaklae

device, insertable intoc a spray nozzle having a removable
cap apertured to provide an outlet opening, which devica

comprises separable nozzle surfaces which can

be Dbrought

into mutual proximity, against a bias in <the movable

devica, to create a spray discharge orifice.

The nozzle surfaces may be configured

to form a

discharge orifice of any suitable gecmetric configuration.

The nozzle surfaces may be provided on tips of the
saparable parts, which tips may be of materials the same as

or different from <the remainder of the separa

ble parts,

e.g. metal or ceramic tips on plastics bodies or separable

parts.



di nrensions of the orifice 26. The wi de flow path Zgrpggﬁggggi CREs
a mnimmflow cross-sectional area about the sane as that Qfﬂﬁhébaimg_ S
openi ng 16. The initial flow serves as a fl ushing fﬂovlto remove |
particles of matter which could otherw se restrict or block_tle(pq&ﬁn£$%%6w

The sinple exanple just described inwolves. a conprom sejbetween the
necessity of generating a sufficient piston force and the dgsiHabitity—of
keepi ng the port 2&tsuf fesiabild v dearige t d o e e eiriad 19 olabifaulyd iofg t ket

port 28 beconing Rl okt oM 51aGAMEAT S€ | SpPRke SV CAHe M Ri1d1ng
comprises at least two arms joined to a central portion by
integral flexible hinges. In preferred embodiments <the

arms terminate in free end peortions shaped to provide
surfaces for forming the discharge orifice and f£further
surfaces for sliding engagement with said internal surface
of the spray nozzle.

The invention will be described further, by way of
example, with reference to the accompanying diagrammatic
drawings, wherein:- '

FIGURE 1 shows an axial cross-section through a spray
nozzle of the invention incorporating a first form of
movable device of the invention in an "operative" position
adepted when spraying:;

FIGURE 2 shows an axial cross-section through part of the
spray nozzle with the movable device in a "normal”
position;

FIGURE 3 shows the first form of movable device of the
invention in plan in an "as moulded" condition:

FIGURE 4 shows an axial section through a modified static
member and part of the movable device for use in the spray
nozzle:;

FIGURE S shows a second form of the movable device in plan
in an "as moulded” condition;

FIGURE 6 shows a cross section through a further modified
form of the movable device;

FIGURES 7, 8 and 9 show front end views of variations of
the nozzle providing different spray patterns:;



the fluid supply is sufficient, but could be detrinental if

said supply is restricted. In the latter case the conprom ge jcan be avoi ded

by |l ocating a static flowrestrictor 30 in the cylinder so it

restricts the port 28 in the normal position of the device |and until the
device has noved forwards to take the poab clear of the restrictor, and has
t her eby novegr¢tRE aL0b isadirpl ayidbweedsieaah otilesr throughexa efirstf pasitent |
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to cause the resigtapce to flow fo.be subs t] determ ned by the
spaci ng betm%%natﬁﬁr ﬁ??aﬂﬂé122eén5?5w gg.%ﬁehégé%g?fc restrictor 30 is
arranged to permt a flushing flow, and al so serves as a plunger or w per
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restrictor ng diritensi one

ose the port conpletely in the norQ%

posi tion, anthei fongratiswd @andition with he cap shown  in FIGURE

removed; and

FIGURE 12 is a view similar to FIGURE 4 showing a further
modified form of static member and devics.

Referring to FIGURES 1 to 3, the spray nozzle
primarily comprises 2a hollow inlet body 10 on which a
hollew member in the form of a cap 11 is releasably
mounted, and a movable device 12 movable within a cylinder
13 defined primerily by the cap. The spray nozzle may
optionally also be provided with static member 14 and/or a
filter 15.

The cap 11 provides an outlet opening 16, and has a
conically inclined internal ramp surface 17 leading from
the opening 16 to an internal cylindrical surfaces 18 around
the cylinder 13.

The movable device 12 is in the form of a flexible
body moulded from plastics material so as to comprise parts
which form arms 20 connectad together by a head 21. Each
arm 20 provides, on its free end portiocn, a nozzle surface
22, at least one abutment surface 23 (FIGURE 3) and a
slider surface 24 (FIGURE 2) in a predetermined mutual
configuration. In the embodiment shown in FIGURES 1 to 3,
two arms 20 are provided and the surfaces 22 are configured
so that when the surfaces 23 abut (FIGURE 1) the surfaces
22 define between them a discharge orifice 26 smallexr than
and concentric with the outlet opening 16.

The head 21 is dimensioned to be a sliding fit in the
cylinder, and is provided with an axial port 28 providing a
restricted flow path for fluid to flow into the movable



13 the device is a sufficiently close fit in the cylinder, the [PQter‘nr

and head will serve as a non-return valve, to prevent further  RAPLACFMENT SHEET
| eakage, flow through the nozzle, and, if the filter 15 is i nCr'tJ‘dE'd""tU"” o
keep the filter bathed in the fluid. ., However, the heap s,,pg r,;a,t]é”
a clearance or free sliding fit in the cy‘Ilnder and i f anpn-ré’t" le‘
function is 5§\gy'ééeg2‘the static nenber 14 is enpl oyed.

Each arm 20 is joined to the head 21 by an integral
resilient hinge 27 so that the arms can be swung tocgether
against an inherent resilient resistance from <the "as
moulded" condition shown in FIGURE 3 for insertion of the
device into the cylinder 13 so that the slider surfaces 24
are in contact with the ramp surface 17 (FIGURE 2) in the
ncrmai position of the device 12.

The ramp surface 17 is inclined to the central axis
of the cylinder 13 at an angle determined so that the
reaction to forcible engagement of the slider surfaces with
the ramp surface (because of 'the radially outwardly
directed force applied to the arms by said resilient
resistance) produces a rearwardly directed bias acting to
urge the movable device axially away £rom the outlet
opening 16 and towards the normal position, e.g. about 30°.
In <the normal position said abutment surfaces 23 are
separated so that the surfaces 22 no longer define any
discharge orifice 26 and merely lie in a relatively wide
£low path 29 to the rear of the outlet opening (FIGURE 2).

In use, in the absence of the static member 14 and
filter 15, when £fluid is initially supplied to the nozzle,
the initial resistance to flow <through the nozzle 1is
primarily determined by the aresa of the restrictad flow
path i.e. the area of the port 28, the 1ligquid will
initially flow through the wide flow path 29 between the
arms to the opening 16 until the forca impartaed to the head
21 (which serves as a piston under these conditicns) is
sufficient <to overcome the bias (and friction of the
engagement of the surfaces 24 and 17) and therseby drives
the device to move forwards towards the outlet. Thié
forwards movement causes the free end portions of the arms
to be forced towards the axis, as the surfaces 24 traverse
the ramp surface 17, until the abutment surfaces 23 abut
and the discharge orifice 26 is formed when the device



The static nenber is primarily an apertured disc in which
do not register with the port 28 so that when the head abufs
port is closed whilst part of the surface of the head re
application of fluid pressure via the apertures 31, as sho
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passages. surfaces which engage the surface 17 to provide a seal

preventing £fluid from by-passing the orifice 26;

and <the

resistance to flow through the nozzle is greater than the
initial resistance and is determined primarily by the
dimensions of the orifice 26.

The wide flow path 29 preferably has a minimum flow
cross-sectional area about the same as that of the outlet
opening 16.

The initial flow serves as a £flushing flow to remove
particies of matter which could otherwise restrict or block
the orifice 26.

The simple example Jjust described involves. a
compromise between the necessity of generating a sufficient
piston force and the desirability of keeping the port 28
sufficiently large to reduce the probability of the port 28
becoming blocked. This compromise is not significant where
the fluid supply is sufficient, but could be detrimental if
the rate of said supply is restricted. In the latter case
the compromise can be avoided by locating a static flow
restrictor 30 in the cylinder so that it restricts the port
28 in the normal position of the device and until the
device has moved forwards to take the port clear of the
restrictor, and has thereby moved the arms radially towards
each other to an extent sufficient to cause the resistance
to flow to be substantially determined by the spacing
between the surfaces 22 and/or 23. The static restrictor
30 i3 arranged to permit a flushing flow, and also serves
as a plunger or wiper to clear the port as the device
raturns to tha normal position.

The restrictor may be dimensioned to close the port
completely in the normal position, and, if the head 21 of



The restrictor 30 may optionally be provided or nounted on the_disc.14,..aS.wm
The novabl e device may be noul ded to provide Yamgs ;38500 SHEE
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rotation to the flow, e.g. as shown in FIGJRES 1 and!5i—e+r-af-extra
armor armnms 34 carrying a vane 35 nay be provided on the de&iée £, 0 _
shown in FIGURE 5. A swirl vane 37 may betdrovided on the fest ™ étor 30°
and the ports 31 may be inclined to pronote swirl as indicated in_ELQUEEﬂ,J
4. The

lines in Fl GUREserivboeh agblUtnddu t Be10PYaAtveVaPO8i hbol rled
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prevent further, i.e. eakage, ow through the nozz
and, if the filter 15 is included, to keep the filter

bathed in +the fluid.

However, the head is preferably a clearance or free
sliding £it in the cylinder, and, if a non-return valve
function is required, <the static member 14 is employed.
The static member i1s primarily an apertured disc in which
the apertures 31 do not register with the port 28 so that
when the head abuts the disc the port is closed whilst part
of the surface of the head remains exposed for application
of fluid pressure via the apertures 31, as shown in FIGURE
2.

In such a form of the spray nozzle, the disc 14 is
positicned to limit the stroke of the devices so that in the
normal position the surfaces 24 remain in contact with the
ramp surface 17 whereby to maintain said rearwards bias and
force the piston to abut the disec. Initial forwards
movement is thus initiated by the pressure of the £luid
supply imparting the required minimum force to the piston,
prior to commencement of flow through the flow passages.

The ' restrictor 30 may opticnally be provided or
mountad on the disc 14, as shown.

The movable device may be moulded to provide vanes 33
to impart rotation to the flow, e.g. as shown in FIGURES 1
and 5; or an extra arm or arms 34 carrying a vane 35 may
be provided on the device e.g. as shown in FIGURE 5. A
swirl vane 37 may be provided on the restrictor 30, and the
ports 31 may be inclined to promote swirl as indicated in
FIGURE 4. The arms may have lateral extensions 45,
indicataed in broken lines in FIGURE 5, which abut in <the
6perative pesition to provide within the arms a smooth
walled, almost circular in section, swirl chamber 46
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(Fl GURE 6).
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abut ment surface 23 on an arm 20 may |ie between two nozz'l e ;srﬁr*f'aces 22 :
each of which extends to an edge of the grm as shown i n FI'GURE #DVsEs % hat
In the operative position the edges abut 4he surface of the outlet openlrﬁ

16 with the r.e,_?%}% td gt a pair of discharge orifices 26 p;art”l AarTyTTTTtT”
Wi Ef“le (o

concom t ant pening 16 are fornmed within the opehing by _fhe. . cw—
surfaces 22.

e st i e ST

The shape and number of the discharge orifica or
orifices is determined by the form of spray required. For
example, the abutment surface 23 on an arm 20 may lie
between two nozzle surfaces 22 each of which extends to an
edge of the arm, as shown in FIGURE 7, so that in the
operative position the edges abut the surface of the outliet
cpening 16 with the result that a pair of discharge
orifices 26 partially concomitant with the opening 16 are
formed within the opening by the surfaces 22.

More than two arms 20 may be employed, e.g. three
arms 20 as shown in FIGURE 8, at equal or unequal angular
intervals arcund the head.

Where the discharge cpening 26 is non-circular, e.g.
elongata, as shown in FIGURE 9, or wherse a spray pattern
agsymetric to the axis or of non-circular form is required,
the axial orientation of the device 12 in the cylinder 13
may be determined by any suitable guide means. For
example, the port 28 may be of keyhole form, and a modified
form of the static member 14 having a guide <finger 38
thereof parallel tc the axis to engage in the eccentric
portion of the port, as shown in FIGURE 12, may be employed
as the guide means. However, it is preferred to provide
the cylinder with an axially directasd rib 50 to engage in._a
recess 51 in the head (FIGURES 2 and 3) or to provide a
keyway in +the cylinder to receive a radially directed
projection on the periphery of the head 21. As can be seen
in FIGURE 6, the hinges 27 provide chordal £lats 53 on the
periphery of the head, and to prevent rotation of the
insert, the cylinder may have correspending chordal flats,
not shown. Markings 54 may be provided on the cap 11 to
indicate the orientation of the device 12 and thus <the
spray pattezrn.

The resilient resistance from which <the bias is
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Mbre than two arms 20 may be enpl oyed, e.g. three arms 20)a8

FIGURE 8, at equal or unequal angular intervals around the Kead. ™
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FIGURE 9, or where a spray pattern assynetric to the axis orn
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engage int eccentric_portjon_of the port, as shown i *EIquE 12, _may be
enpl oyed as sﬁe Pti e nﬁg'ﬂs .§4 HoRe ERe i‘?’q Sbes 2$r 83#0"’pr odeéoirﬂ'én%
cylinder w tbuarrasisakl \B3qdisectche radms5020 otongagagen and ecessts bgadnisite
head (FI GURERng Rudaecuddh P0Y! §6nd radially outwards (FIGURES 1 and

3); or by any combination thereof.

A stop surface or flange 42 on the cap may usefully

be emﬁloyed to seal against the end portions of the arms to
prevent flow bypassing the discharge orifice or orifices;
and in such embodiments the slider surfaces 24 may be

provided by nazrrow ribs 43 on the arms 20

tc rceduce

fricticn in the engagement with the ramp surface (FIGURES

10 and 11).

The end portions of the arms 20 may, in the operative
position, project forwards beyond the outlet opening 16
(FIGURE 10), to be co-terminus with the outlet opening
(FIGURE 8), extend into the ocutlet opening (FIGURE 7) or
terminate to the rear of the outlet opening (FIGURE 1).

In all embodiments, movement (and optiocnal flexing)
of the movable device serves to dislodge, and/or beak up
solid or neon-fluid deposits, on the device, for removal
thereof together with other particles by flushing flow, for
automatic self cleaning or unblocking of the nozzle.
Repeatad interruption of the fluid supply can be employed
to facilitate cleaning and/or unblocking of the nozzles.

The invention is not confined to daetails of the
foregoing examples, and many variations and modifications

ara possible within the scope of the invention.

For example, the cap may provide merely the stop
surface or flange 42 or the ramp surface 17, the remaining
cylinder surfaces 17 and 18 or surface 18 being provided by

the inlet body 10 or by a suitably shaped insert

shown) inserted into the interior of the nozzle.

(not
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keyway in the cylinder to receive a radially directed projeeti-on-en-the-
peri phery of the head 21. As can be seen in FlI GURE 6,
chordal flats 53 on the periphery of the head, and to prevenr roraritenTerT

the cylinder may have correspondlng chor dal flats Bnotﬂsh@mm {

the insert,

Mar ki ngs 54 may be provided on the cap 11 .to indicate the priehtatlon i

the device 12 and thus the spray pattern.
fromwhich the biasIAs

16
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the event of a -shaped inser being _emploved, ..
components such as the static member 14 and/or filter 15,
together with the device 10, or any thereof, may be pre-
assembled with the insert to form an assembly to facilitate
adaptation of a known form of nozzle, or rzrepair or
refurbishment of a nozzle in accordance with the invention.

"The member 14 and filter 15 need not be located at a
junction between the cap and body, even though it is
convenient to locate the member 14 by means of a junction
seal washer 44 and a locating flange on the filter as shown
in FIGURE 1.

The terms and expressions employed herein are by way
of example and include within the scope therecf applicable
generic terms and synonymous and functional equivalents.

The invention further provides a nozzle, movable
device or assembly comprising any novel part, feature or
functional arrangement disclosed herein or in the
accompanying drawings, or any novel combination of parts,
features or functional arrangements so disclosed.

For example the invention further provides and
includes a spray nozzle having a hellow member defining an
outlet opening and a device movable within the nozzle
between a normal position in which the outlet opening-is
unregtrictad or minimally restricted and an operating
position defining a discharge orifice within or proximal to
the outlet opening and héving a flow cross-secticnal area
less than half that of the outlet opening.

l
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to urge the arns 20 ﬂﬁsaﬂhée;thBeusRepi et he vane 35 on the arm 34 toid 3
ﬁ GURES: L ha,mim_,

arns 20 apart; by f ses 39 on the arnms 20 to éngage a“"hd
react agai nst the hea
3); or by any conbi nat 17A stop surface or flange 4

arns radially outwards (F|
the cap may usefully be enpl oyed to seal against the end pOI"IBﬂS ~Of~ ~the S
arms to pre@#IMI ow bypassing the discharge orifice or orifjces; and in
such enbodi ments the slider surfaces 24 may be provided by narrow rits 243
on the arnms 20 to reduce friction in the engage {n]t_ Wt h ghe "8 urface

(FI GURES 10 land 1® .spray nozzle comprising a ow member ha :.n

outlet opening therein at the front of the spray nozzle, a

movable device disposed within the nozzle and rearwardly
biased to a normal position in which the outlet opening is
minimally restricted or is unrestricted Dby the movable
device, wherein the movable device is movable by <£luid
pressure from the normal position in a forwards direction
towards the outlet opening to obstruct the flow to the
outlet opening and to cause relative movement between
separable parts of the movable device toc creata a spray
discharge orifice, smaller than the cutlet opening, within
or proximal to the outlet opening; and characterised in
that the operationally movable parts of the spray nozzle
for forming the discharge orifice and providing the bias
are all contained within or incorporated into the movable
device. '

2. A spray nozzle as claimed in Claim 1 further
characterised in that the movable device comprises a
flexible body incorporating said separable parts, and in
that the flexible body is at least partially resilient, and
serves to provide said rearwards bias Dby urging the
separable parts away from each other to react against an
internal surface of the spray nozzle.

3. A spray nozzle comprising a hcllow member having an
outlet opening therein at the front of the spray nozzle, a
movable device disposed within the nozzle and rearwardly
biased to a normal position in which the outlet opening is
uiin.Lnally restricted or is unrestricted by the movable
device, wherein the movable device is movable by fluid
pressure from the normal position in a forwards direction
towards the outlet opening to obstruct the flow to the
outlet opening and to cause relative movement between
separable parts of the movable device to create a spray
discharge orifice, smaller than the cutlet opening, within
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The end portions of the arms—20-may, in the operative posi ti of, .k 9
f orwar ds beyond”m g 16 (FIGURE 10), to be cote;ermn”
the outl et openi lmﬂm w:tend into the outlet opening} (FI GURE 7) o
terninate to the feaf of thesout! et opening (FIGURE 1). i- Pl ARGY S
enbodi nents, novenent (and optlonal flexim ) of the rmvabl e devnce serves

di sl od d/ fluid d 0 tfe device,tor
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A0 et e
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of the fluid I C ecI
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of the react against an internal surface of the spray nozzle to
provide said rearwards to bias indirectly.

4. A spray nozzle as claimed in Claim 2 or 3 wherein
said internal surface is part conical, converges towards
the outlet opening and is inclined to the axis of the
nozzle at an angle within the range of 20° to 40°,
preferably 25 to 35°.

5. A spray nozzle as claimed in Claim 3 wherein the
transverse biasing means comprises a resilient member
accommodated inside the movable devica between said
separable parts.

5. A spray nozzle as claimed in Claim 5 wherein said
movable device or said resilient member is shaped to impart
rotational motion to fluid passing through the movable
device.

7. A spray nozzle comprising a hollow member having an
outlet opening therein at the front of the spray nozzle, a
movable device disposed within the nozzle and reafwardly
biased to a norﬁal position in which thae cutlet opening is
minimally restrictad or is unrestricted by the movable
device, wherein the movable device is movable by f£luid
pressure from the normal position in a forwards direction
towards the outlet opening to obstruct the flow to the
cutlet opening and to cause relative movement between
separable parts of the movable device to create a spray
discharge orifice, smaller than the ocutlet, within .or
prozximal to the outlet opening and characterised in that
the movable device is hollow and has disposed therein flow
guiding means such as vane surfaces or vane extensions to
impart rotary motion to fluid passed through the movable
device.
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f or egoi ng exgpl es and many variations and nodifications aﬁ%i;%mwm ].. -

within the scopg<Hashsen Rephent i-on. For exanple, thejcap may provijdg
nerely the st%ﬂ= §f 1 ange 42 or the ranp surface L7! (h@ﬁﬁ@nﬁ@ﬁlgg
cylinder surf or surface 18 being provided 5y[the i nl et body
10 or by a suitably shaped insert (not shd®n) inserted info*tte I MterTor of

t he nozzl e.

8. A spray nozzle as claimed ]f; any preceding claim
wherein in <the normal position the movable device
cooperates with a static member in the nozzle to restrict
an opening into the movable devica.

9. A spray nozzle as claimed in any preceding claim
wherein the periphery of the discharge orifice is wholly
defined by nozzle forming surfaces on the separable parts.

10. A spray nozzle as claimed in any one of claims 1 to 8
wherein the periphery of the discharge orifice is defined
by a combination of nozzle surfaces on the separable parts
and a portion of the surface of the cutlet opening.

l1l. A spray nozzle as claimed in claim 8 or 9 wherein
said surfaces define a plurality of the discharge orifices.

12. A spray nozzle as claimed in claim 2 wherein the
flexible body serves as a combined piston and flow
restrictor in the normal position in the spray nozzle.

13. A spray nozzle as claimed in any preceding claim
wherein <the movable device in the normal position
cocperates with a static member in the nozzle to serve as a
valve closing a flow path into the movable device.

14. A spray nozzle as claimed in any preceding claim
wherein the movable device is a moulding of thermoplastics
material.

15. A spray nozzle as claimed in Claim 14 wherain the
moulding comprises at least two arms joined to a central
portion by integral flexible hinges.

16. A spray nozzle as claimed in Claim 15 as appended to
Claim 2 wherein the arms <terminate in free end portions
shaped to provide surfaces for forming the discharge
orifice and further surfaces for sliding engagement with

THIS SHEET HAS BEEN
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In the event of m@! lwbel ng enpl oyed, conponents ?3@1&,*&3‘ Is\h'e :

static nmenber 14 together with the device o Y 25 At ].
t hereof , may be pr®e- casse h the insert to forman assenbly to i i
facilitate adaptation of a known form of nozzle, or repair arl I‘@;‘fm‘bl‘sﬁﬁ‘ént .
of a nozzle in accordance with the i nvenggon. The rre*rber 14 and_ ..} |
filter 15 negd daindigrdPCad gl e %ﬁ]%ﬁk d he cap and “body, even
though it is convenient to [ocate the nenber E means of 'a_junction.seab—!
washer 44 and a locating flange on the filter as shovvn in FI GURE 1.

The terns and expresspedy cABzeYEd dierelRined Din Wawyof ppseaRhagand iyl ude

within the scope thereof applicable
&ein the hoJPlpow member is a cap releasably secured to an

inlet body, and is separable from the body +to provide
access for removal or insertion of the movable device.

18. A spray nozzle as claimed in any preceding claim
wherein guide means slidably engages the movable device to
prevent rotation of the movable device.

19. A spray nozzla as claimed in any preceding claim
wherein the hollow member has provided therein a sealing
abutment surface adjacent the outlet opening, and the
separable parts have front end portions shaped to engage
the abutment surface to provide a seal in the operative
position of the movable device to prevent £fluid by-passing
the discharge orifice or orifices. |

20. A spray nozzle comprising a hollow member having an
cutlet opening therein at the front of the spray nozzle, a
movable device disposed within the nozzle and rearwardly
biased to a normal position in which the outlet opening is
minimally zrestricted or is unrestricted by the movable
device, wherein the movable device is movable by £luid
pressure from the normal position in a forwards direction
towards the outlet opening to obstruct the flow to the
outlet opening and to cause relative movement between
separable parts of the movable device to create a spray
discharge orifice, smaller <than the outlet, within or
proximal to the outlet opening and characterised by at
least one of the following:-

(a) the bias acting on the separable parts for opening-up
of the discharge orifice of the spray nozzle are
contained within or incorporated into the movable
device;

This Sheet Has Beeny
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generlﬁ,l SREITE,s aOd rpra@NyMOUs and functional equival ents. e AVRAGERT QMERT

I nventi vides a nozzle, novabl e device or assénb’_,___ QIprd. sh-Agk ‘l
any nova B‘B muﬁ!ﬂre or functional arrangenent discl osed herein or | i
in the i :

drawi ngs, or any novel conbination of :pa}rt@,, fe"atéu?aes%
or functional arrangenents so di scl osed. For exarrpl € t,he i nvention,

further provides and includes a spray nozzl e havi n? Qoll %\/ nﬁ%a,
defining an olPPet SHRRFYRTERAJ Blafevisc e™RBU DI AV H9ERe b29F e Het 1B2n. av—’
normal position in mbBiyghLéhegauitst epenuhgei ssaﬂdessepareﬂler pantsal ty

restricted and an operatin ition defining a_ dischar LEI Lo or

proxi mal to the out %?3635% gﬁganaaﬁav?ﬂﬁlﬁsgl W ﬁ?‘g?gqggcg{lbhéﬁggar eapﬂll%ss

than half that of tbprayt| aiozylsi ngo provide said rearwards Dbias
indirectly:

H
b

(ec) the movable device comprises a body incorporating
said separable parts, and in that the flexible body
is at least partially resilient, and serves to
provide said rearwards bias by urging the separable
parts away £from each other to react against an
internal surface of the spray nozzle;

(4) the movable device is hollow and has disposed therein
vane surfaces or vane extensions to impart rotary
motion to £fluid passed through the movable device;

(e) the hollow member has provided therein a seall
abutment surface adjacent the outlet opening, and the
separable parts have front end portions shaped o
engage the abutment surface tc provide a seal in the
operative position of the movable device to prevent
fluid by-passing the discharge orifice or orifices;

(£) the movable device is hollow and in the normal
position cooperates with a static member in <the
nozzle to serve as a valve closing a flow path into
the movable device.

21. In a spray nozzle, a movable device comprising a
moulded plastics body in which a plurality of arms are
connected by hinge portions to a head and have end portions
shaped to abut for defining at least part of a spray
discharge orifice when the body is resiliently compressed
so that said end portions are moved towards each other.

22. A spray nozzle as hereinbefore described with
raference to any figure or combination of figures shown in
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* C L M H * s

_ REPLACED

A e e gy ke,




CLAIMS 1. A spray nozzle conprising a hollow nenber hav;ng“anwouLieig
opening therein at the front of the spray nozzle, a novabl e dEV|ce nnvable
wi-t hi n The holTow nenber and rearwardly biased to a nornal p05|t1on EERE

H
i
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22 .

the accompanying drawings.
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fluid pressure fromthe normal position in a forwards directi QW"R‘
outlet opening to obstruct the flowto the outlet openlgng‘j_la.‘l‘:fd 1
cause relative novement between separable parts of the novabl e deV| cg,.;ol !
create a spray discharge orifice, smaller than the outl et ppem ngzwvm%h*rn{
or proximal to the outlet opening;. 23 . and charact erised_in.that *
transverse biasing neans is. provided in or by the novable deV‘i & to subJ ect

.......

sai d separable parts to gmpacaiFaNaie/TREBEOCRENG NSHRAN Nﬁﬁg’lm surface of
the spray nozzle to provide said rearwards bias indirectly. 2. A spray

nozzle as clainmed in Caim1l wherein the novabl e device conprises a
fl exi bl e body incorporating said separxddmTRamarts.

A self-unblocking spray nozzle 10, 11 in which an
easily removable insert 12 is automatically moved by £fluid
pressure to form a spray orifice 26, and expands
reéiliently when the fluid pressure £falls. The insert 12
may include swirl vanes 33 to rotate the fluid, and may
operate with a static member 14 to form an automatic anti-

drip valve.

The orifice 26 is smaller than aperture 16 and is
defined by the ends of arms 20 which are hinged at 27 to a
central body 21; the hinges are resilient and tend to open
out the arms so that the cam surfaces 24 push the insgert 12
away £from aperture 16. This opening of the orifice 26
assists in removing any dirt lodged there and the initial

discharge when the £fluid is turned on flushes it.

The device may be adapted to plural orifices and

orifices producing shaped sprays.

FIGURE 1. This Sheet Has Been Replaced
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3. A spray nozzle as claimed in Claim2 wherein said flexihle.body- L&-f&””I
| east partially resilient, and serves to provide said rearwar,dsb;l@ HEWDysHE:
urgi ng the separabl e parts away from each ot her. 4. A spray-fozzte as™
claimed in daim1, 2 or 3 wherein said internal surface is parf, QO@IC@$5
converges towards the outlet opening and is inclined to the axi's “of vt ha” :
nozzle at an angle within the range of 2@[err] to 40. 5. ¢ (A spray. noz_zl-(}e
as claimed in Caiml1, 2 or 3 wherein said internal surface is part
coni cal, converges towards the outlet opening and is i ncl i ned—t-e-the—axis—
of the

FIGT 16 . 16, FIG.2.
26 . 24 11—F ”
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18 nozzle at an angle within the range of 25[err] to 35[err} 5,

spray nozzle as claimed in aim1,2 3 4 or 5 wherein theltrgnsverse. l
bi‘asi ng means conprises a resilient nenber accommodat ed iinsi de the l
nmovabl e devi ce between sai d separable parts. 7. A sprdy InogzzI#tase95
claimed in Caim6 wherein said novabl e device or said resiliient menber i
shaped to inpart 2 § e l
| —
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rotational notion to fluid passi ng through the novabl e devi ce. 8. A
spray nozzle as clained in any one of Cainms 1 to 7 wherera-tie, Tovanl: '

S UE IRV anier
devi ce has disposed therein flow guiding neans to inpart: W@gﬁﬁyﬁﬁiﬁgiﬂt; \
fluid passed through the novabl e devi ce. A spray ‘ngzzl'e as cl ai mdd|

in any preceding claimwherein in the normal position itge;ﬁﬁﬁvﬁﬁéeﬁ
device cooperates with a static menber irsthe nozzle to yestrict an ope@iﬁg
into the novabl e devi ce. 10 A spray nozzle as clai ned i-a-any~ohé of |
Clains 1 to 8 wherein the novable device in the no?naliw99§LLLQnm.wi

37
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cooperates with the static nenber in the nozzle to serve as a'V@LMgh“Laglﬁg

11. A spray nozzle as cralnnd~rﬂ - ) A
prrecedi ng cl ai m wherein the periphery of the discharge orificé is mho]lyﬂm,

a flow path to the novabl e devi ce.

defined by nozzle formng surfaces on the separable parts. 12

separabl e parts and a portion of the surface of the outlet openLng el G e

.........

A spray nozzle as clainmed in claim10 or 11 wherein
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sald surfaces define a plurality of the discharge orifices: A

spray nozzle as clained in claim2 wherein the flexible body Sa?veéﬁas‘a
cobi ned piston and flow restrictor in the normal p05|t|on N The spray ™

nozzl e. 15. A spray nozzle as clainmed in any preceding; C|alﬂ1WMQFehn the
novabl e device is a noul ding of thernoplastics ]
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mat-eri al .
conpri ses at

flexible hi ngesﬁmnm"Mmmwmﬁgztzfeaage&t ;:’ilnegolr';]l (c):lnaP?/n &llgt e ;ifleiﬁﬁi' A

arms terminate i ffeeterfd portions shaped to provide surfafe ‘ for fQLn}ng
t he discharge orifice and further surfaces for sliding engag

i nternal sur

A'spray nozzlé as clainmed in daim 15 mheﬂer

eIfent Wi t h
tagemgf the spray nozzle. 18. A spray nozzl ejas_cl ai-hed
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any precedi ng clrarmwherein the hollow nenber is a cap releasably secured

to an inlet

body, and is separable fromthe body to provide
1. A spray nozzle comprising a hollow member having an

outlet opening therein at the front of -the spray nozzle, a
mo&able device movable within the hollow member and
rearwardly biased to a normal position in which the outlet
opening is minimally restricted or is unrestricted by the
movable device, wherein the movable device is movable by
fluid pressure from the normal position in a forwards
direction towards the outlet opening to obstruct the flow
to the outlet opening and to cause relative movement
between separable parts of the movable device to create a
spray discharge orifice, smaller than the outlet opening,
within or proximal to the outlet opening; and
characterised in that transverse biasing means is provided
in or by the movable device to subject the separable parts
to radially outwardly directed force whereby to urge said
separable parts to separate and react against an internal

surface of the spray nozzle to provide said rearwards bias
indirectly.

2. A spray nozzle as claimed in Claim 1 wherein the

movable device comprises a flexible body incorporating said

separable parts.

3. - A spray nozzle as claimed in Claim 2 wherein said
flexible body is at least partially resilient, and serves
to provide said rearwards bias by urging the separable
parts away from each other.

4. A spray nozzle as claimed in Claim 1, 2 or 3 wherein
said internal surface is part conical, converges towards
the outlet opening and is inclined to the axis of the
nozzle at an angle within the range of 20° to 40°.

5. A spray nozzle as claimed in Claim 1, 2 or 3 wherein
said internal surface is part conical, converges towards
the outlet opening and is inclined to the axis of the



access for renoval or insertio ﬁf t he’ novabl e devi ce. 10 AwspﬁayM%g
b

nozzl e as claine ﬂuﬂ ﬁ ﬂ u aims 1 to 17 mhereln}sa%d_,.-- haltker |
surface is prOV| Wl ody in which the anabIe“a%VICé LEINIR

sl i dably novabl e. A spray nozzle gs claimed in { pgecedtng;clawm
wher ei n gui de neans slldably engages t.he novabl e device to prevenf rotatﬂon
of the novabiezzleviate.an ahlle Aridpliay thezzlanges ofl 2iSTedol-Bsany-precedi- ng
claimwherein a stop flange or said internal surface piovides a seallngs
abut nent surface adjacent the outlet opening, and the separabte~parts- Have
front end po®ti onsdA wsprhyarmozzle as claimed in Claim  1,2,3,4 or S

wherein the transverse biasing means comprises a resilient
member accommodated inside the movable device between
said separable parts.

7. A spray nozzle as claimed in Claim 6 wherein said
movable device or said resilient member is shaped to impart

rotational motion to fluid passing through the movable
device.

8. A spray nozzle as claimed in any one of Claims 1 to 7
wherein <the movable device has disposed therein flow
guiding means to impart rotary motion to £fluid passed
through the movable device.

9. . A spray nozzle as claimed in any preceding claim
wherein in +the normal position the movable device
cooperates with a static member in the nozzle to restrict
an opening into the movable device.

10 A spray nozzle as claimed in any one of Claims 1 to 8
wherein the movable device in +the normal position
cooperates with the static member in the nozzle to serve as
a valve closing a flow path to the movable device.

11. A spray nozzle as claimed in any preceding claim
wherein the periphery of the discharge orifice is wholly
defined by nozzle forming surfaces on the separable parts.

12. A spray nozzle as claimed in any one of claims 1 to
10 - wherein the periphery of the discharge orifice is
defined by a combination of nozzle surfaces on the

separable parts and a portion of the surface of the outlet
opening.

13. A spray nozzle as claimed in claim 10 or 11 wherein



20 shaped to engggm surface to provide the OWEEﬁ@hYﬁwpuﬁﬂw

of 't he novabl e deMikk 'mlmgﬂmlﬂ‘l uid by-passing the di scharge orifice o
orifices. 22. Ihn & spray noz a novabl e devi ce conprlslng a nnulded
plastics body in which a plurality of argg are connected by hlngédpd%brans
to a head and have end portions shaped to abut so that surfag¢es thereof !

define at |easidpautrfates aéfguedé§§ &61 F | 6 Cenah@nsd éé) 'Eices e
resiliently conpressed so that said end portions are noved:____._ ...

R e ——

l4.. A spray nozzle as claimed in claim 2 wherein the
" flexible body serves as a combined piston and flow
restrictor in the normal position in the spray nozzle.

15. A spray nozzle as claimed in any preceding claim
wherein the movable device is a moulding of thermoplastics
material.

16. A spray nozzle as claimed in Claim 15 wherein the
moulding comprises at least two arms joined to a central
portion by integral flexible hinges. '

17. A spray nozzle as claimed in Claim 16 wherein the
arms terminate in free end portions shaped to provide
surfaces for forming the discharge orifice and further
surfaces for sliding engagement with said internal surface
of the spray nozzle.

18. A spray nozzle as claimed in any preceding claim
wherein the hollow member is a cap releasably secured to an
inlet body, and is separable from the body to provide
access for removal or insertion of the movable device.

19. A spray nozzle as claimed in any one of Claims 1 <to
17 wherein said internal surface is provided by the inlet
body in which the movable device is slidably movable.

20. A spray nozzle as claimed in any preceding claim
wherein guide means slidably engages the movable device to
prevent rotation of the movable device.

21. A spray nozzle as claimed in any preceding claim
wherein a stop flange or said internal surface brovides a
sealing abutment surface adjacent the outlet opening, and
the separable parts have front end portions which are



tomards each spray nozzle conprising a holhom4nenp@5whqyﬂjg-
an“outlet op m@mluﬂ m [llt he front of the spray nozzle, - BV @k
devi ce dISpO zzle and rearwardly biased toia;: nornal o |
position in which the outlet opening is Gimaliy restricted! or* iR ey i
unrestricted by the novabl e devi ce, wherein the novable deW|q§ is movahle
by fluid pressi@ReS temengagforing FRIEMETN SUE ERGDrFRr BEOYHER F | $F4F oW ds

the outlet OpHd NGpéLaeDSs Yelsitthenf | tRet hlﬁ:\%ﬁl@t deQE’!@él—%——?ﬁdvéﬁr —
cause rel atlve Eé&(ﬁent bet ween separ abl e Earti t he rmvabl e device to
create a spray TEFS SIS ithe, ddsaPPEPet REATERR 65t PEEToH8ATng, within

or proximal to the outlet opening;, and characterised in that the

operati onally, vahl e parts of the ray. nQzz for formn %Q@. I, éha ge

orifice and Vi di hERRSE BPEZRr GonlRl ﬁg}e\m ARTHRCR: G Erl%&?’ it

into the novaldwlded plastics body in which a plurality of arms are
connected by hinge portions to a head and have end portions
shaped to abut so that surfaces thereof define at least

part of a spray discharge orifice when the body is'
resiliently compressed so that said end portions are moved
towards each other.

23. A spray nozzle comprising a hollow member having an
outlet opening therein at the front of the spray nozzle, a
movable device disposed within the nozzle and rearwardly
biased to a normal position in which the outlet opening is
minimally restricted or is unrestricted by the movable
device, wherein the movable device is movable by £luid
presédre from the normal position in a forwards direction
towards +the outlet opening to: obstruct the flow to the
outlet opening and *o cause ralative movement between
separable parts of the movable device to create a spray
discharge orifice, smaller than the outlet opening, within
or proximal to the outlet opening:; and characterised in
that the operationally movable parts of the spray nozzle
for forming the discharge orifice and providing the bias
are all contained within or incorporated into the movable
device.

24. A spray nozzle or a movable device for insertion into
a spray nozzle substantially as hereinbefore described with
reference to any FIGURE or combination of FIGURES shown in
the accompanying drawings.



devi ce. 24. A spray nozzle or a novable device for insertion it

spray nozzle substantially as herei nbefore described wt Aﬁfﬁé\@
FI GURE or, conbi nati on of FI GURES shown in the acconpanyi ﬁ
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SELF CLEANING/UNBLOCKING SPRAY NOZZLE

ABSTRACT

A self-unblocking spray nozzle 10, 11 in which an
easily removable insert 12 is automatically moved by fluid
pressure to form a spray orifice 26, and expands
reéiliently when the fluid pressure falls. The insert 12
may include swirl vanes 33 to rotate the fluid, and may
operate with a static member 14 to form an automatic anti-

drip valve.

The orifice 26 is smaller than aperture 16 and is
defined by the ends of arms 20 which are hinged at 27 to a
central body 21; the hinges are resilient and tend to open
out the arms so that the cam surfaces 24 push the insert 12
away from aperture 16. This opening of the orifice 26
assists in removing any dirt lodged there and the initial

discharge when the £luid is turned on flushes it.

The device may be adapted to plural orifices and
orifices producing shaped sprays.
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FIGURE 1.



