1 Valve and Dispenser 5Description of Invention This invention relates to a valve and a dispenser
comprising a valve. Where a pressure within a volume is required to be controlled, and supplied 10
with pressure from a source, it is known to provide an appropriate valve. Known valves however are
complex, with biasing elements and control mechanisms, and not generally suitable for many
applications. According to a first aspect gf4RgiRyRNNAE yﬁégpwde a valve comprising an 15 inlet and
an outlet, the valve having a valve element moveable between a first equilibrium position and a second
open position, wherein when the valve element is in the first position, the inlet and the outlet are not in
flow communication and when the valve element is in the second position the inlet and the outlet are in
flow communication, and wherein the valve element is 20moveable reversibly from the first position to
the second position by opposing fluid pressures at the inlet and the outlet. The valve element may
comprise a piston having a first surface area responsive to fluid pressure at the outlet and a second
smafter sHESEERHON 0 HaVe e to the fluid pressure at the inlet, wherein the piston may be
moveable in response to the net force on the first and second surface areas.

This invention relates to a valve and a dispenser comprising a valve.

Where a pressure within a volume is required to be controlled, and supplied
10 with pressure from a source, it is known to provide an appropriate valve.
Known valves however are complex, with biasing elements and control

mechanisms, and not generally suitable for many applications.

According to a first aspect of the invention, we provide a valve comprising an

15 inlet and an outlet, the valve having a valve element moveable between a first
equilibrium position and a second open position, wherein when the valve
element is in the first position, the inlet and the outlet are not in flow
communication and when the valve element is in the second position the inlet
and the outlet are in flow communication, and wherein the valve element is

20 moveable reversibly from the first position to the second position by opposing
fluid pressures at the inlet and the outlet.

The valve element may comprise a piston having a first surface area
responsive to fluid pressure at the outlet and a second smaller surface area
25 responsive to the fluid pressure at the inlet, wherein the piston may be

moveable in response to the net force on the first and second surface areas.

The piston may be moveable in a first bore in flow communication with the
outlet and the second surface area may be provided on a rod attached to the

30 piston and moveable in a second bore in flow communication with the inlet.



The piston may be moveable in a first bore in flow communication with the outlet and the second
surface area may be provided on a rod attached to}he 30 piston and moveable in a second bore in
flow communication with the inlet. 2 A through-boré may be provided in the rod, and an upper seal
and a lower seal may be provided to provide a sliding seal between the rod and the second bore. 5 In
the second agitigh-BBraNhRE 16% BRTRA SRR eaCcRIEd BpkvesD UppePRIAeahand IRwpsseal
such that fluid is able to pass the lower seal, around the rod and enter the throughbore. The valve
element 628l bB Mo eabRy @y @atrdporeida rasslidéeaosnal1bepyesing ad e@ssm@sthethe inlet
and outleéégbﬁgigé?g inlet and outlet are not in flow communication. The valve element may be
moveablé 10 a rourth position to permit fluid flow from the outlet to the inlet. 15 The valve element may
be movable to move between the first position and the second position solely in response to the
opposing fluid pressures at the inlet and outlet and no bias element or control element may be present
to méve the f5vEQIERE RORHIRENARANS RAALBESRE J68liBIRY RealReRtpRhREIMEC BN B alve is
ina dispé@%‘?ﬁ&ﬂﬁiﬁﬂ%l@ﬂ@s%ﬁﬁﬁ%lﬂ@éﬁ%ﬁti&n&ﬂ@ é@dPﬁﬁ%Bﬁs@W@Fesﬁﬁ?éd%ﬁH%ﬁ
propellarihéoragtiaing anteatine dryanigdaipound such as propane, butane or ISO-butane. Such
propellants have such low boiling points that that when introduced to an 25 aerosol or cigarette lighter

they comfqrtably remajn as ligquids at low pressures ywhich boil off at.low temperatures as pressure
docronsemaB IV BIRGLBIS N6 RAURENRattheud LR EH O, eSHIASRe B xic, Iner
or legs hayppubRigraliRNsredshRs il Pae N flecANELUIXIdR e P Eea ReBsidaEGUtewvaver, for
nitrogen to be a liquid requires it be held captive at 30 some 4000 psi (27.58 Megapascals) and carbon

dioxide aR8LEJEPYS eRNVBYAIRREANR), which is too high to be contained within conventional aerosol
containers. Consequently, the expansion to pressure curve of these gases are

The valve element may be moveable to a fourth position to permit fluid flow
from the outlet to the inlet.

15
The valve element may be movable to move between the first position and the
second position solely in response to the opposing fluid pressures at the inlet
and outlet and no bias element or control element may be present to move the
valve element between the first and second positions.

20

An example use of the valve is in a dispenser for liquid, such as an aerosol.
Conventionally, such dispensers are filled with a propellant comprising a
volatile organic compound such as propane, butane or ISO-butane. Such
propellants have such low boiling points that that when introduced to an
25 aerosol or cigarette lighter they comfortably remain as liquids at low pressures
which boil off at low temperatures as pressure decreases when the aerosol is
used. It is known that these propellants are inflammable and toxic. Inert or
less harmful propellants such as nitrogen or carbon dioxide have been
considered. However, for nitrogen to be a liquid requires it be held captive at
30 some 4000 psi (27.58 Megapascals) and carbon dioxide at 815 psi (5.62
Megapascals), which is too high to be contained within conventional aerosol

containers. Consequently, the expansion to pressure curve of these gases are



3 such that when deployed in conventional aerosol canisters, where the internal pressure is
conventially in the range 60 - 120 psi (414 - 827 kilgpascals), the pressure in the container depletes
too rapidly as the contents are used and the rate of discharge is reduced. 5 According to a second
aspect of the invention, we provide a dispenser comprising a container and an nozzle to release liquid
under pregrifie MRS REBIBed M HePRRTRITHEN AEFEBHI SHIIsIdHE SRS soMEa iRt HaPp!Yy fluid
under pressure to the container, the pressure source and container being 10 connected by a valve
accordin@fe3REMrds epavestitlyindhtoraae plesslicd fsircé Hay B feldlapascalminébenble to
Lhe comaleLs 8F?ﬁ‘*fﬁ@%&ﬂfﬁﬁfg’?‘%ﬁ?é?é’é‘%%Bh?a@]% and g, r%%wgquegtg?ewsee%g@a of may
ave a connection part t0 engage the pressuré source, the’connection part having a’push rod to urge
the valvetrierzgat dfadistieaiyesl isasitioe éelthe second position when a pressure source is engaged
with the container. The nozzle is connectable to a tube extending into the container, to permit liquid to

be dispensed from the container. The liquid may be dispensed as one of a spray, a jet or a foam.
EmbodinReEOti@ iR eAtiGeaANHoRIREGESBIbEIEDYWANHO BXxaWPIP6aN ORitiR réliSRABESS the

%cvceonrggﬁaajﬂgﬂ%ngscmﬂaf A S 52 RCEHORALYEY RGBSR Hddag e RygPent
the container, the dispenser further comprising a pressure source to supply
fluid under pressure to the container, the pressure source and container being

10 connected by a valve according to the first aspect of the invention.
The pressure source may be releasably connectable to the container.

The pressure source may comprise the valve and a pressure bottle.

15
The container may have a connection part to engage the pressure source, the
connection part having a push rod to urge the valve element from the third
position to the second position when a pressure source is engaged with the
container.

20
The nozzle is connectable to a tube extending into the container, to permit
liquid to be dispensed from the container.
The liquid may be dispensed as one of a spray, a jet or a foam.

25
Embodiments of the invention will now be described by way of example only,
with reference to the accompanying drawings, wherein;
Figure 1a is a sectional view of a valve embodying the present invention,

30

Figure 1b is a sectional view of the valve of Figure 1a in a second position



Figure 1 c is a sectional view of the valve of Figure la in a third position Figure id is a sectional view of
the valve of Figure la in a fourth position, Figure 2 is a sectional view of an alternative valve, Figure 3
is a sectional view of a dispenser comprising the valve of figure 1, 10Figure 4 is a view on a larger
scale of part of the dispenser of figure 3, in a first operating position. Figure 5 is a view on a larger
scale of part of the dispenser of figure 3, in a secondl operating position, 15 Figure 6 is a view on a
larger scale of part of the aerosol of figure 3, in a second operating position, and, Figure 7 is a
sectional view of a pressure canister of the dispenser of figure 3. 20 A valve embodying the present
invention is generally shown at 10 in Figures la to id. The valve 10 is suitable for use in any suitable

application where a controlled supply of fluid pressure is required . The valve 10 comprises an inlet
Figure 1c is a sectional view of the valve of Figure 1a in a third position

Figure 1d is a sectional view of the valve of Figure 1a in a fourth position,
Figure 2 is a sectional view of an alternative valve,
Figure 3 is a sectional view of a dispenser comprising the valve of figure 1,

10 Figure 4 is a view on a larger scale of part of the dispenser of figure 3, in a first

operating position,

Figure 5 is a view on a larger scale of part of the dispenser of figure 3, in a
second operating position,

15
Figure 6 is a view on a larger scale of part of the aerosol of figure 3, in a
second operating position, and,
Figure 7 is a sectional view of a pressure canister of the dispenser of figure 3.
20

A valve embodying the present invention is generally shown at 10 in Figures
1a to 1d. The valve 10 is suitable for use in any suitable application where a
controlled supply of fluid pressure is required . The valve 10 comprises an inlet
11 to which fluid under pressure is supplied. The pressurized fluid may be gas
25 supplied from, for example, a gas canister. A piston 12 is moveable within a
first bore 13, its movement being constrained in this example by an end 14 of
the first bore 13 and a circlip 15. A second bore 16 having a smaller diameter
than the first bore 13 extends from the first bore 13 to the inlet 11. A piston rod
17 is connected to the piston 12 and is slidably moveable within the second
30 Dbore 16. A channel 18 extends from the upper face of the piston 12 through

the piston rod 17 and has one or more ports 19. An upper o-ring seal 20 and a



11 to which fluid under pressure is supplied. The pressurized fluid may be gas 25 supplied from, for
example, a gas canister. A piston 12 is moveable within a first bore 13, its movement being
constrained in this example by an end 14 of the first bore 13 and a circlip 15. A second bore 16 having
a smaller diameter than the first bore 13 extends from the first bore 13 to the inlet 11. A piston rod 17
is connected to the piston 12 and is slidably movea®le within the second 30 bore 16. A channel 18
extends from the upper face of the piston 12 through the piston rod 17 and has one or more ports 19.
An upper o-ring seal 20 and a 5 lower o-ring seal 21 supported in grooves in the second bore 16

provide a slidipgeealigivaan the aigoored i’ Godves fetrBdsBesMd e H%%Dﬁféoé the first

bore 13 provides an outlet. The volume of the bore 13 between the Eiston 12 and the end 14 of the

bore 13 is préfidingypaabbeineen e Rigtas a4 APR e sREPRIRRISsh e \HRREERREbIe port (ot

shown). As seeihéerstiger H3iprableds amyaticechhinvermae st R et PEvieyn the different
pressures at the inlet 11 aéwﬂﬁ%%(ﬁjttat acting on the larger urfl;ﬁce area of the piston 12 and the
h

smaller surfaPSi984 81ah H A58 are 7 3 SFRSGIE AP YHBIR IPWSTARIESRYTR: d%rst,
equilibrin, posiieplevweeiting tolawabppassergatdhwicablet pow (itcshibwhy Pereushistiglanced by

he high in the in| d li h I f d of th A7, A dingly,
there & o nETe G AR oG R BT Ta 0 B e QR LD ERCATEERG piston t

move againspeegsirresSaatathintst ddcimasthe outlet acting on the larger surface area of the
piston 12 and the smaller surface area of the end of the piston rod 17.

10 Figure 1a shows the valve 10 in a first, equilibrium, position, where the lower
pressure at the outlet and hence in the bore 13 is balanced by the higher
pressure in the inlet and applied to the smaller area of the end of the rod 17.
Accordingly, there is no net force on the piston 12, or insufficient net force on
the piston 12 to cause the piston to move against any frictional forces such as

15 between the seals 20, 21 and the piston rod 17.

When the pressure at the outlet falls, as shown in Figure 1b the piston 12 is
forced upwards to a second, open position, as the force applied to the piston
12 will be less than the upwards force due to the higher pressure at the inlet
20 11 acting on the smaller area of the end of the rod 17. The piston 12 will be
urged upwards, moving the lower part of the piston rod 17 out of contact with
the lower O-ring 21. As the tolerance between the rod 17 and the second bore
16 will not be exact, fluid under pressure will flow through the inlet 11, the
ports 19 and channel 18 into the outlet 22. When the pressure at the outlet has
25 increased sufficiently, the downwards force on the piston 12 will exceed the
upward force on the end of the rod 17, and the piston 12 will return to the first

position of Figure 1a.

In a third position as shown in Figure 1c, the pressure in the first bore 13 has
30 been completely released, or reduced to atmospheric or ambient pressure, for

example due to the valve 10 being deliberately removed from a dispenser, or



15 between the seals 20,21 and the piston rod 17. When the pressure at the outlet falls, as shown in
Figure Ib the piston 12 is forced upwards to a second, open position, as the force applied to the piston
12 will be less than the upwards force due to the higher pressure at the inlet 20 11 acting on the
smaller area of the end of the rod 17. The piston 12 will be urged upwards, moving the lower part of
the piston rod 17 out of contact with the lower O-rin@ 21. As the tolerance between the rod 17 and the
second bore 16 will not be exact, fluid under pressure will flow through the inlet 11, the ports 19 and
channel 18 into the outlet 22. When the pressure at the outlet has 25 increased sufficiently, the

downwards fofge o5 R MSIbLATISEXFRAAINE LRI IRLEe B MaRBel A A FBrke tngnd the

piston 12 will return to the first position of Figure la. In a third position as shown in Figure lIc, the
pressure in theigtan Herenaaids sntldbererapreipiividaserd dhecpadsd ® aenabpreiBer ambient

pressure, for gyampts dhe Seahevals AAPeiNsLrsHbesaleAAMRR IR HitRE RS #f 6 duetoa

leak or otherwise. In this Case, the pressure at inlet 11 will force the piston 12 upwards until it engages
circlip 15 andiththgstlailgsand srethecvighsel @ iRy 3 8afo60RdtANd under pressure can then pass
from the mlet 11 to the outlet 22, and so the valve 10 is in a safe condition. 5 Where a gas container
comprises the source of fluid under pressure, the valve 10 can also be used to refill a gas container.

As shown in M{IRES 2825 RANIBIREEEPERASRSINS BRNTGaRS: BoddtRderREeSREh thed@swards until it
reaches a fouth pasitigo bethiseekempifivg gaghniainer cAgagieSwhaRFiglde 1d, a refill

pressure applied to the outlet 22 forces the piston 12 downwards until it
reaches a fourth position, in this example when the piston engages the end 14

10 of the bore 13. The channel 18 and ports 19 provide a fluid connection
allowing fluid under pressure to pass from the outlet 22 to the inlet 11. When
the pressure is released from the outlet 22, the piston 12 will be urged
upwards until it reaches the position shown fn Figure 1c. Alternatively, rather
than simply use the refill pressure to urge the piston 12 to a fourth position, a

15 suitable physical mechanism such as a push rod can be used to move the
piston 12 to the fourth position when the valve is engaged with a source of
refill pressure, and permit the piston 12 to return to the third position shown in
Figure 1c when the valve 10 is disconnected from the source of refill pressure.
The fourth position may be defined by some other stop, such as a circlip within

20 the bore, if it is desirable for the piston 12 not necessarily to contact the end
face 14.

It will be apparent that any other suitable configuration of channels may be
provided in the valve to allow for a connection between the inlet 11 and outlet.

25 Figure 2, shows an alternative piston 12’ and rod 17’ in which the rod 17’ is
solid apart from a through-bore 24, and the rod 17’ is sufficiently long that it is
always in sealing contact with the lower O-ring 21. Movement of the pistlcf)‘r‘1'12'
causes the through-bore 24 to open and close a supply channel 25 to supply
fluid to an outlet 22' in flow communication with the bore 13.

30



10 of the bore 13. The channel 18 and ports 19 provide a fluid connection allowing fluid under
pressure to pass from the outlet 22 to the inlet 11. When the pressure is released from the outlet 22,
the piston 12 will be urged upwards until it reaches the position shown in Figure Ic. Alternatively, rather
than simply use the refill pressure to urge the piston 12 to a fourth position, a 15 suitable physical
mechanism such as a push rod can be used to move the piston 12 to the fourth position when the
valve is engaged with a source of refill pressure, and permit the piston 12 to return to the third position
shown in Figure Ic when the valve 10 is disconnected from the source of refill pressure. The fourth

position may G TRE NS BEIDIIcHRe R AP L2, S BRGEr ki cgsirabl for

the piston 12 not necessarily to contact the end face 14. It will be apparentthat any other suitable

configurationt8fR®EHREIEHH Wt Presiisehfiwd bl tberowata i ibetipisteBtlRdvilthe inlet 11
and outlet. 2% igHRAHROMSSABRSBALVR HisiEF AATEPEAZdMMBINEG a8 pdrisisolid apart

from a through-bore 24, and the rod 17' is sufficientl Io?ﬁ that it is always in sealin%acontact with the
r

lower 0-ring I RERAIEBPYRR R8s Fom thed Kufperrtss pidhsBArsnBeibdd a supply

channel 85 tthgdppiafHifdiosaimel il St dn drRmERMIBURIGaNP MYEiR theehpistdd 2714V irgs the valve
10, 10' is connection to a,deviﬁ\etguch as a dispenser which is to be suﬁo%ﬁed Wiiih ressurised fluid, it
1 C

will be appar&AFANG BOS RIS AFEE RIS HAN B SsifoPUs0 LREWS IS PIQYIRePAS #¥use the
valve 10 to pefrait8xiteoteted7poesauievieertswhiemttevaled 1D e titaohdatved thehbesddd, it is 5

necessary for some physical element to inifially move the pistqpl2 to the second pgsitiQn. In the
example of Ff’é)u efﬁoa%%gh l%%l%ig I vi}ogeg gg'ﬁﬂ? foapE%%&%i%?i;egncg%?ﬁ '8'?08\%hich the
valve 10 is attiaemeshiacal tRG adlk cooren ddtocoractsaitie tiady pididm t2)emeddisptatee teeaded
connectjgn 2 e rod il came into coptact with the piston 12, and displace.the 10 piston 12
fom the Slosbl ek s CnEa e O g PO SR ehesdile 1B 15 once
the pressure thehmehé deite datehdBcOacththbueesSungexithirfitiedigyites ridtbericvaitl move to the

first, equilibri iti y Qpe e | VE | panss:io. changes in the
pressure at tﬁggb%%zglg. %%ﬁ%@%& % i%o@%ﬁ%ﬁ&gﬁgﬁ b@ggﬁoﬁﬁgﬁﬁt’rgfﬁﬁﬂgqéﬁgepressure
source, then pesitigiveandy $idbseatignibd sperateatapedissessed iehovablo toespars dite fourth

position as St&ﬂ‘ﬂﬁd@sﬁi@fﬂ@ &%ng% 2o ahieyed, for example, by selecting the length of the rod

17 such that it cannot extend 20 beyond the lower 0-ring 21, or by limiting the range of travel of the
piston 1P by the position of the end 14 of the bore 13, or providing a further circlip, or otherwise.

If the valve 10 is not intended to be able to permit refilling of a pressure
source, then the valve may be configured such that the piston 12 is not able to
move to the fourth position as shown in Figure 1d. This may be achieved, for
example, by selecting the length of the rod 17 such that it cannot extend
20 beyond the lower O-ring 21, or by limiting the range of travel of the piston 12
by the position of the end 14 of the bore 13, or providing a further circlip, or

otherwise.

it will be apparent that the valve 10 may be used in any suitable application,
25 where it is desired to supply fluid under pressure from a source at a higher
pressure to a device or volume at a lower pressure. The source may be a
container holding fluid under pressure, such as a gas bottle, or a pressure line,
or a pump, or any other suitable source. The construction of the valve is
simple, without the need for biasing or control devices, and the relative

30 dimensions of the piston 12 and rod 17 can be selected in accordance with the



It will be apparent that the valve 10 may be used in any suitable application, 25 where it is desired to
supply fluid under pressure from a source at a higher pressure to a device or volume at a lower
pressure. The source may be a container holding fluid under pressure, such as a gas bottle, or a
pressure line, or a pump, or any other suitable source. The construction of the valve is simple, without
the need for biasing or control devices, and the reldive 30 dimensions of the piston 12 and rod 17 can
be selected in accordance with the 8 desired pressure of the source and the outlet pressure. The
valve 10 is suitable for miniaturisation and simple to manufacture. An example application of the valve

will now be deggriber yildiierRome0 S igNrehd ihd - SLESPBRSSLRSIEME G4NE: ipthis example

comprising an aerosol operable such that the contents of the dispenser are ejected as a mist, spray or
foam, but magWtabi®fetreinipgaisating,and simpladeiraantfcttiisoenser 30 comprises a container 31
for holding a liquid to be dispensed, closed by a cap 32 at the upper end of the container 31. A
connection part 33 10 is disposed at the lower part of the container 31 to receive a source of gas

pressure, as A8cE%3EWPIR ARRlication okibe vehe Wil owRe drsaribetviRdefeipneiosan

extending interiggreedy &f the Kantpersetlis sRBieNato3e, DiFP ifs byanshlehipRISiAgean connects
the dip tube 34b to the n02é%34 s&that Ii%uid is forced from the container 31 by the pressure in the
iﬁ"faﬂb

container 31, 3 RAVRTH e CORENIRRLGR FIERRSSAE Ak Llected as a mist,

spray or foam, but may be any other type of dispenser as desired. The
dispenser 30 comprises a container 31 for holding a liquid to be dispensed,
closed by a cap 32 at the upper end of the container 31. A connection part 33
10 is disposed at the lower part of the container 31 to receive a source of gas
pressure, as discussed in more detail below. The cap 32 has a nozzle 34a
and a dip tube 34b extending into the body of the container 31. A button 35 is
provided which, when pressed, connects the dip tube 34b to the nozzle 34a so
that liquid is forced from the container 31 by the pressure in the container 31,

15  through the dip tube 34a and out through the nozzle 34a.

The connection part 33 comprises a generally cylindrical body 36 with an
internal seal 37. Vents 38 connect the connection part 33 to the interior of the
container 31. A push rod 39 extends downwardly into the body to 36 to engage

20 a valve 10 as discussed below.

To provide fluid under pressure to the container 31, a pressure source 40 is
provided. The pressure source 40 comprises a pressure bottle 41 and a
regulator 42 which includes a valve 10 as described above, the piston 12
25 having a seal 12a and being moveable in an end part 40a of the pressure
source 40. in the regulator 42, a threaded screw 43 provides a connection to
atmosphere for the volume below the piston 12. In this example, the threaded
screw 43 also prevents movement of the piston 12 to the fourth position as a
safety measure to prevent or hinder discharge of the pressure bottle 41 when‘

30 itis not in use. When the pressure bottle 41 contains fluid under pressure and



The connection part 33 comprises a generally cylindrical body 36 with an intemal seal 37. Vents 38
connect the connection part 33 to the interior of the container 31. A push rod 39 extends downwardly
into the body to 36 to engage 20 a valve 10 as discussed below. To provide fluid under pressure to the
container 31, a pressure source 40 is provided. The pressure source 40 comprises a pressure bottle
41 and a regulator 42 which includes a valve 10 as3escribed above, the piston 12 25 having a seal
12a and being moveable in an end part 40a of the pressure source 40. In the regulator 42, a threaded
screw 43 provides a connection to atmosphere for the volume below the piston 12. In this example, the

threaded screyp 45 olSQrRIRKERES WO YETRBILORHERIF R EpHIRIRLANBRSEENAS gafalety measure

to prevent or hinder discharge of the pressure bottle 41 when 30 it is not'in use. When the pressure
bottle 41 confilrg Mutbeuthirst pRelianasashown in Figure 1c.

The pressure source 40 is introduced into the connection part 33 as shown in
5 figure 4, by inserting the pressure source until it passes the seal 37. Pushing
the pressure source in further brings the piston 12 into contact with the push
rod 39. As described above, this urges the piston 12 away the third position
and into the second position as shown in Figure 5. Fluid under pressure is
supplied from the valve 10 through vents 38 into the container 31. When the
10 container 31 reaches a suitable pressure, as set by selecting the dimensions
of the piston 12 and piston rod 17 as discussed above, the piston 12 will move

to the first, equilibrium position as shown in Figure 6.

Although the pressure source 40 and connection part 33 are shown located
15 generally centrally of the container 31 and contained within the lower part of
the container 31, a dispenser may be provided with the pressure source and

container located and connected in any suitable manner.

it will be apparent that when the button 35 is pressed to dispense liquid from
20 the container 31, the pressure within the container 31 will fall. Accordingiy; the
piston 12 will be forced upwards and fluid under pressure will be supplied into

the container 31 until an equilibrium pressure is once again achieved.

When it is desired to refill the pressure bottle 41, the threaded screw 43 is
25 removed or sufficiently withdrawn to permit movement of the piston 12 to the
fourth position. The valve 10 can then be engaged with a suitable refilling
nozzle 44 which urges the piston 12 to the fourth position as shown in Figure
7. Pressure is supplied from a channel 45 of the nozzle 44 through bore 18
and outlet 19 into the pressure bottle 41. When it is desired to refill the
30 container 31, the cap 32 or the connection part 33 can be removed to permit

liguid to be introduced to the container 31, and then closed with a suitable



9 the pressure source 40 is not connected to the connection part 33, the valve 10 is in the third
position as shown in Figure 1c. The pressure source 40 is introduced into the connection part 33 as
shown in 5 figure 4, by inserting the pressure source until it passes the seal 37. Pushing the pressure
source in further brings the piston 12 into contact with the push rod 39. As described above, this urges

the pistondgawaynde shsdppaitiggrand dp tharserandagsitienastsimningigyad. fiuigainder
pressure is supplied from the valve 10 through vents 38 into the container 31. When the 10 container
31 reach@ispennablamaysberéntioduced dolecting eeniaiesidhstorabg pistents 3o matda rod 17

as discuga:g%ﬁm?;%éh(érgi%ﬂ}%%%uég%&to the first, equilibrium position as shown in Figure 6.

Although the pressure sotrce 4 connection part 33 are shown located 15 generally centrally of
the container 31 and contained within the lower part of the container 31, a dispenser may be provided
with the pressure source and container located and connected in any suitable manner. It will be

apparentthiilviRg, BRPSIRGH 323k HhesSianen sl afyantReRO S 1R hata it MAWE EPressure
within the,geptaingy %ﬁ@ﬁ@&r%oﬁé&@l%&@a ipien 3 %QBI@WS&H&Q%I@H%‘WB&HH

pressure will be supplied into the container 31 until an eq rium pressure is once again achieved.
When it ithdeslrgdith rédill e pdisparskdtticand, tisapeliiaikid séeonadinghs rdhisvedrovisdticiently

withdrawn tp permit moyement of the piston 12 to the fourth ositiotn. The valve 1Q can then b
engaged ST LIS VERTRG SR ST KGN, 2EiES R PGS 15 4ALR GoNRRRES own in
Figure 7. jyegag®ic sppjicddioraseaingel Sueisimnaraeatidheiuebdenied8, once the

10 contents have been discharged.

The dispenser is also advantageous as the use of the valve 10 permits
nitrogen or carbon dioxide to be reliably used. Nitrogen or carbon dioxide will
not have the environmentally damaging effects of known propellants and are
15 comparatively cheap to produce and distribute. Nitrogen and carbon dioxide
are also inert, relatively inexpensive and will not have the risks associated with
known flammable propellants. For example, to provide a pressure within the
container of approximately 75 - 250 psi (517 — 1724 kilopascals), the pressure
source can contain liquid nitrogen at approximately 4000 psi (27.6 megascals).
20 The areas of the piston and the rod would be selected so that the valve
element moves to its first, equilibrium position when these pressures are
applied to the outlet and inlet of the valve 10 respectively. | cc of liquid
nitrogen would give 696.5 cc as a gas at 70C. A pressure source with a
volume of 12 cc could therefore provide propellant for approximately 10

25 discharges of the dispenser.

It will be apparent that the pressure source, comprising a pressure bottle and

a valve 10, may be used separately, for any suitable function.

30 When used in this specification and claims, the terms "comprises" and

"comprising" and variations thereof mean that the specified features, steps or



and outlet 19 into the pressure bottle 41. When it is desired to refill the 30 container 31, the cap 32 or
the connection part 33 can be removed to permit li ![Jid to be introduced to the container 31, and then
closed with a suitable 10 liquid- and pressure-tight Seal. Alternatively, if suitable the liquid to be
dispensed may be introduced into the container 31 through vents 38 prior to inserting the pressure
source 4¢hipluil berapprirpidbat i dishansears alyanERass UniB ibrsta! aysapaa splor
dispenser to be provided which is capable of being refilled with both the liquid to be dispensed and
propellarpragsebeeroioings Heaiidessshepmaalcavanagstsever known aerosols where the entire
container must be thrown away, representing a substantial waste of resources, once the 10 contents
have been discharged. The dispenser is also advantageous as the use of the valve 10 permits
nitrogen or carbon dioxide to be reliably used. Nitrogen or carbon dioxide will not have the
environmentally damaging effects of known propellants and are 15 comparatively cheap to produce
and distribute. Nitrogen and carbon dioxide are also inert, relatively inexpensive and will not have the
risks associated with known flammable propellants. For example, to provide a pressure within the
container of approximately 75 - 250 psi (517- 1724 kilopascals), the pressure source can contain liquid
nitrogen at approximately 4000 psi (27.6 megascals). 20 The areas of the piston and the rod would be
selected so that the valve element moves to its first, equilibrium position when these pressures are
applied to the outlet and inlet of the valve 10 respectively. | cc of liquid nitrogen would give 696.5 cc as
a gas at 700. A pressure source with a volume of 12 cc could therefore provide propellant for
approximately 10



25discharges of the dispenser. It will be apparent that the pressure source, comprising a pressure
bottle and a valve 10, may be used separately, for gny suitable function. 11 integers are included. The
terms are not to be interpreted to exclude the presénce of other features, steps or components.
CLAIMS 1. A valve comprising an inlet and an outlet, the valve having a valve element moveable
between a first equilibrium position and a second open 5position, wherein when the valve element is in
the first position, the inlet and the outlet are not in flow communication and when the valve element is
in the second position the inlet and the outlet are in flow communication, and wherein the valve
element is mevaade reversibly from the first position to the second position by opposing fluid
pressures at the inlet and the outlet. 10 2. A valve according to claim 1 wherein the valve element
comprises a piston having a first surface area responsive to fluid pressure at the outlet and a second

smaller surface argq (esRonsdyedasing fiid iprestia airtheuniatl, eerieivéhe Risten &s vaPueable in
response tocetlg?ng%ttfcr)rﬁg(?/eogbtlgeggtsvtvggr? 1515 f?%?oggusillijkgfrﬁ?new apgggﬁi'on and a second open
5 position, wherein when the valve element is in the first position, the inlet and
the outlet are not in flow communication and when the valve element is in the
second position the inlet and the outlet are in flow communication, and
wherein the valve element is moveable reversibly from the first position to the
second position by opposing fluid pressures at the inlet and the outlet.
10
2. A valve according to claim 1 wherein the valve element comprises a
piston having a first surface area responsive to fluid pressure at the outlet and
a second smaller surface area responsive to the fluid pressure at the inlet,
wherein the piston is moveable in response to the net force on the first and

15 second surface areas.

3. A valve according to claim 2 wherein the piston is moveable in a first
bore in flow communication with the outlet and the second surface area is
provided on a rod attached to the piston and moveable in a second bore in

20 flow communication with the inlet.

4. A valve according to claim 3 wherein a through-bore is provided in the
rod, and an upper seal and a lower seal are provided to provide a sliding seal
between the rod and the second bore.

25
5. A valve according to claim 4 wherein, in the second position, an end
part of the rod is located between the upper seal and lower seal such that fluid
is able to pass the lower seal, around the rod and enter the throughbore.

30 6. A valve according to any one of the preceding claims wherein the valve

element is moveable to a third position in response to the opposing fluid



3. A valve according to claim 2 wherein the piston is moveable in a first bore in flow communication
with the outlet and the second surface area is prov'ﬂed on a rod attached to the piston and moveable
in a second bore in 20flow communication with the'inlet. 4. A valve according to claim 3 wherein a
through-bore is provided in the rod, and an upper seal and a lower seal are provided to provide a

sliding seal b@!f,\ﬁﬁ@éhﬁ retbabtherREGUIRD AR RN IhA Vialke Ae§Oo6UINS: tarelaiat 4wvhewein, in the
second position, an end_part of the rod is located between the upper seal and lower seal such that fluid

is able to pFYMAIGRIURAI, around the rod and enter the throughbore. 13 pressures at the inlet and
outlet wherein the inlet and outlet are not in flow communication. 7. A valve according to any one of
the preceding claims wherein the valve 5element is moveable to a fourth position to permit fluid flow

from the outfet to theRIXE aSCRIEHALIA MG 18T dRG BrECSHRE SHREBRING IEIMANGHENR the valve

element is rapyAahteisonMaYeaibetweentiirthrgoRariotbanskihie seiePlepIrierha bsieltn response
to the opposing fluid pressures at the inlet and outlet and no bias element or control element is present

to move the!J&IR& iement between the first and second positions. 9. A valve substantially as
described herein and/or with reference to the 15 accompanying drawings.

8. A valve according to any one of the preceding claims wherein the valve
element is moveable to move between the first position and the second position
10  solely in response to the opposing fluid pressures at the inlet and outlet and no
bias element or control element is present to move the valve element between

the first and second positions.

9. A valve substantially as described herein and/or with reference to the

15 accompanying drawings.

10. A dispenser comprising a container and a nozzle to release liquid under
pressure from the container, the dispenser further comprising a pressure
source to supply fluid under pressure to the container, the pressure source

20 and container being connected by a valve according to any one of the

preceding claims.

11. A dispenser according to claim 10 wherein the pressure source is
releasably connectable to the container.

25
12. A dispenser according to claim 11 wherein the pressure source
comprises the valve and a pressure bottle.

13. A dispenser according to claim 12 where dependent indirectly on claims
30 5, wherein the container has a connection part to engage the pressure source,

the connection part having a push rod to urge the valve element from the third

position to the second position when a pressure source is engaged with the

container.



10. A dispenser comprising a container and a nozzle to release liquid under pressure from the
container, the dispenser further comprising a pressyre source to supply fluid under pressure to the
container, the pressure source 20 and container being connected by a valve according to any one of
the preceding claims. 11. A dispenser according to claim 10 wherein the pressure source is releasably

connectable; ip IhQIRYRIANE aéBorkind\ tisnRNBRRasTENEIRG toclainsldvdignieitheadygaesige source

comprises the valve and a pressure bottle. 13. A dispenser according to claim 12 where dependent
indirectly orPERIFS130IS RhardiPehLENAIRGr M. A& FREAIEhalliPERgdqHI piRsBEre source,
the connectineeaddrh i aHeUsbrREher urge the valve element from the third position to the second
position when a pressure source is engaged with the container. 14 14. A dispenser according to any
one of claims 10 to 13 wherein the nozzle is connectable to a tube extending into the container, to
permit kquidi &) e dispansaddeentdifycrntaipesnelst Aalisrensabarsaipivgie ey ipadislaims 10 to

14 wherein the liquid is dispensed as one of a spray, a jet or a foam.
dispensed as one of a spray, a jet or a foam.



