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The presenngh ntion relates a nethod and apparatus for
r

to a Container t )
transferring fluid to contain at a high pressure and has particul ar, but

not exclusive, application to re-filling of aerosol canisters.

DESCRIPTION
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They have several advantages over similar storage and delivery systems, including ease
of use and providing a continuous powerful spray that cannot be matched by other
delivery systems of similar size. The latter feature is particularly important for products

such as household insecticides, hairspray and so on.

However, aerosol canisters also have a number of disadvantages, not least in terms of
consumer perception. Aerosol canisters are expensive to produce and this constitutes a
high proportion of the total cost of providing a product with this delivery system.
Aerosol canisters have also been attributed an environmentally unfriendly image due to
the single use limitation amidst concerns about global waste production and the

environmental consequences of waste incineration.

Re-fillable aerosol canisters have been proposed but they require complex apparatus to
re-fill th'em. In order for a re-filling apparatus to be commercially viable the locations
at which consumers may re-fill their canisters have to be convenient and widespread.
The re-filling apparatus thus has to be provided at low cost and be operable by unskilled

or only moderately skilled personnel.
It is an object of the present invention to ameliorate these disadvantages.

According to a first aspect of the present invention, there is provided an apparatus for

transferring fluid to a container as set out in appended claim 1.



According to a first aspect of the present invention, there is provided an
apparatus for transferring fluid to a container as set out in appended
claim1. Known apparatus for filding such containers, for exanple
aerosol canisters, is conplex and expensive. These include netered filling
systens typically conprising conpressed air systens, high pressure |ines,

nunmer ous valves, pressure ul ators, .bearings, seals askets.and so on.
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coul d burst adds to the cost. Once in operation, the systems require a high level of technical support

and operation by skilled personnel.

The operating personnel have to program the known systems to fill aerosol canisters of
a particular size, for example 200m! or 400mi. Were unskilled personnel to overlook
such setting or make a mistake in the setting, the aerosol can being filled could burst
with potentially disastrous consequences. Furthermore, were known systems used to re-
fill aerosol canisters there is an added danger that the canister might not be empty when
presented for re-filling. Even if the size of the canister to be filled were correctly

programmed into the system, the risk of the canister bursting persists.

The fluid transferring apparatus in accordance with the present invention is self
regulating with regard to pressure. Accordingly, not only is expensive metering
equipment eliminated (making the apparatus simpler and cheaper to provide) but there
is no danger of the apparatus being used to over-fill a container, even in the hands of
unskilled personnel. As a consequence it is even possible for the consumer themselves

to re-fill their own aerosol canisters.

The re-filling of the container may be attractively priced in comparison with the cost of
disposable canisters and the cost of the container is effectively spread over the number
of times that the container is emptied and re-filled. The consumer, therefore, may obtain

the product more cheaply in the longer term.

The invention further provides a method of transferring fluid to a container as set out in

appended claim 18.
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accompanying drawihgs, in which:
Figure 1 shows a main portion of a liquid filling apparatus in accordance with
the present invention,
Figure 2 shows a main portion of a compressed gas filling apparatus in
accordance with the present invention,
Figure 3 shows an enlarged view of one type of filling head provided on the
apparatus in accordance with the present invention,
Figures 4(a) and 4(b) show the filling head of figure 3 in a state of connection to
a container to be re-filled and a state of disconnection from a container respectively,
Figure S shows an enlarged view of a second type of filling head provided on
the apparatus in accordance with the present invention,
Figures 6(a) and 6(b) show the filling head of figure S in a state of connection to
a container to be re-filled and a state of disconnection from a container respectively,
Figure 7 shows an alternative embodiment of a re-filling apparatus in
accordance with the invention which has a higher capacity for liquid or gas to be
dispensed, and '

Figure 8 shows an alternative apparatus in accordance with the invention.
In the figures the same reference numerals are used to identify corresponding features.

The apparatus shown in ﬁgm:e 1 comprises a reservoir or tank 12 containing a body of
liquid 17. A fitting 7 is screwed onto the reservoir and a gasket 10 is provided between
the two to ensure a gas-tight seal. Compressed air or other gas is fed to the interior of

the container via an inlet pipe 9 and a valve 8. Also provided in the path of the inlet is



Further preferred features of the present invention are set out in nunbers
2 to 16 and 19 to 21 of the appended cl ai ns. VWil e described with
reference to aerosol systens, the present invention is equally applicable
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tank 12.

The source of the compressed gas is shown as a nitrogen cylinder 52 whose output is
regulated to a desired pressure by a regulator 50. It is important to note that a pressure
regulator 50 is responsible for regulating in-coming pressure to the reservoir, especially
where the source of gas pressure is substantially higher than required pressure for tank
2. For example, the source of pressure may be one or more compressed nitrogen gas
cylinders 52 but other gases such as nitrous oxide could be used. The typical pressure
within a fully-charged standard nitrogen cylinder would be in excess of 3000 p.s.i.
Therefore the pressure regulator 50 is provided to step-down the incoming pressure.
Alternatively, the pressure can be generated by an air compressor at typically around
150 p.s.i. A built-in regulator would normally be already part of the air compressor
(without built-in electric pump which would be automatically turned on once the
pressure within the air receiver of the air compressor falls below a predetermined level).
Such an arrangement is shown in Figure 2 describing a gas transferring apparatus but

could be used here, as could a compressed gas cylinder in that embodiment.

The presgure within the container is measured and indicated by a manometer 1 and a
critical pressure relief valve 3 is also provided for automatically relieving excess
pressure from within the reservoir should the pressure encroach on the safe upper limit
of the disclosed system. (Such excessively high pressure can forseeably arise from any
one of a number of reasons ranging from failure of the pressure regulator to human
error). Should the pressure within the reservoir 12 exceed a safety limit, the valve 3
will open to release the pressure. The manometer 1 and the valve 3 are mounted on a
lid or fitting 2 which is screwed to the fitting 7 by a screw-thread 6. The Manometer 1

and valve 3 are shown mounted on fitting 2 but may be fitted at any location on the



'Fi-gure 5 shows an enlarged view of a second type of filling head provided
on the apparatus in accordance with the present invention, Fi gures
6(a) and 6(b) show the filling head of figure 5 in a state of connection to
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and a valve 8. Also provided in the path of the inlet is
The fitting 2 basically serves as a lid or cover to allow access into the reservoir/tank for
refilling purposes. While our disclosed design for fitting 2 is that of a screw-on lid,
other embodiments could include variations in mechanical locking systems for the
containment of gas/compressed air. The criteria for the choice in any mechanical
pressure locking system for the lid or cover should be based on reliability, practicality,
(for repeated opening and closing) and safety. For example, should the lid/cover be
accidentally opened while under pressure, safety is enhanced if the lid/cover is not
violently forced out by pressure which could potentially injure the operator or

bystanders.

The compressed air or gas 15 supplied to the interior of the reservoir exerts a force on
the surface of the liquid 17 which is urged upwards through a tube 16. The tube 16 is
connected to a valve 13 which is in turn connected to a tube 14 and to a filling head 20.
The valve 13 is for preventing the outward flow of liquid product out of the reservoir or
tank. The valve could be closed for any one of the following reasons: (a) the tube 14 or
filling head 20 is leaking, (b) during transportation or (c) the filling head 20 is being
changed' for another type of filling head to fill an aerosol (empty) canister using a
different type of valve (refer, for example, to Figures 5 and 6). The filling head may be
hand-held (as shown) or may be mounted to the re-filling apparatus and will be

described in greater detail below.

The operation of the re-filling apparatus is as follows. When a container such as an
aerosol canister (not shown in Figure 1) is connected to the filling head 20 a pressure
differential will exist between the canister (substantially at atmospheric pressure for a

fully used aerosol canister) and the contents of the tank 12. There will consequently be



4- valve 11 which is a pressure release valve for manual intervention: i.e.
to adjust, lower or "fine-tune" the internal pressure of the reservoir when
t he operator deens necessary. It will nost conmonly be used to nmanually

rel ease (conpletely) the internal conpreésed air/gas pressure of the
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The apparatus may be incorporated into a vending machine for re-filling to be
performed by the consumer themselves. The machine may be arranged to open valve 13
(figure 1) for a predetermined period of time in response to a consumer inserting money
or tokens into the machine. The operator then removes the aerosol canister from the
apparatus when the period of time has expired. A sight glass could be included in the
pipe 14 containing a small turbine. The operator can see the turbine rotating when fluid
is flowing and when the re-filling is complete the turbine will come to rest and the

canister can be removed.

A typical tank or reservoir 12 will have a capacity of between 5kg and 30kg according
to the requirements of the re-filling station. If the capacity of a dispensing container is
400g, the smallest reservoir will fill at least 12 dispensing containers. When the tank is
empty or nearly so, it may be re-filled in situ or exchanged for a full tank depending on
circums:ances. The time at which this is required can conveniently be indicated by a
liquid level indicator provided on or attached to the tank. Alternatively the tank can be

weighed to determine the quantity of its contents.

The pressure required to be supplied via the pipe 9 by the compressor or the like will
vary according to the pressure desired in the aerosol container but will typically be 120
to 140 pounds per square inch (p.s.i.) for an air or nitrogen-propelled canister. This

pressure can be supplied and regulated using a variety of known techniques without



Such an arrangenent is shown in Figure 2 describing a gas transferring
apparatus but could be used here, as could a conpressed gas cylinder in
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chart provided on, or in the vicinity of, the re-filling apparatus.

Figure 2 shows a re-filling apparatus for compressed air or gas product. The features of
the apparatus are identical with those shown in figure 1 and their description will not be
repeated except for the source of gas. In this embodiment an air compressor with built-
in pressure regulator is provided instead of a gas cylinder and pressure regulator. The
pipe 16 need not be arranged at the bottom of the tank 12 in this embodiment since the
compressed air or gas will naturally flow out of the tank along this pipe. The
arrangement shown in Figure 2 is used for re-charging the propellant gas an aerosol
canister. The re-charging of the propellant gas may be carried out either before or after
the filling of the aerosol canister with liquid product. If carried out before the filling
with liquid product, it is important to arrange that the pressure of gas in the reservoir 12
is lower than that in the liquid-containing reservoir 12 (Figure 1). This is to ensure that
there will be sufficient pressure in the liquid-containing reservoir to force sufficient
liquid into the aerosol canister. If the gas re-charging step is to be carried out after the
filling with liquid product, then the pressure in the reservoir 12 (Figure 2) must be
higher than that in the liquid-containing reservoir 12 (Figure 1). This is to ensure that
sufficient propellant gas can be forced into the aerosol canister. The propellant gas is

preferably an ozone-friendly gas such as compressed air or nitrogen although other

propellant gases may be used.

The embodiment of the invention shown in Figure 2 provides a significant safety

enhancement over prior art arrangements for re-charging propellant gas. Were an
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' safe level.

Figure 3 shows one embodiment of the filling head 20 in greater detail. It should be
appreciated that the construction of the filling head is determined by a requirement to
couple to the container to be filled and the present invention is in no way restricted to a
particular type or particular types of filling head. For example a male filling head may
be provided for a canister having a female nozzle and vice versa. A first part 24 of the
head 20 shown in Figure 3 is provided with a connection to a pipe 14 and the product
may travel along a channel 22 within the part 24. The part 24 conveniently comprises a
cylinder which may comfortably be held in the operator’s hand. The part 24 is
connected to a valve assembly 26 such that a channel 34 within the assembly 26
communicates with the channel 22. The channel 34 contains a pistdh 32 which is
connected to a gas-tight coupler 28 via a hollow shaft 30. The hollow shaft 30 moves
together with the piston 32 relative to the valve assembly. A seal 36 is provided
between these two parts to prevent the escape of product. The operation of the filling

head will be described with reference to figure 4.

Figure 4(a) shows a portion of the filling head 20 in the case where the valve is open to
allow product to exit from the head. The gas-tight coupler 28 has been pushed towards
the valve assembly 26 because the filling head has been pushed down onto an aerosol

canister, shown in part at 38. This allows product to flow from the channel 34 around



The operation of the re-filling apparatus is as foll ows. Wen a contai ner
~such as an aerosol canister (not shown in Figure 1) is connected to the
filling head 20 a pressure differential wll exist between the canister
(substantially at atnospheric pressure for a fully used aerosol canister)
and the contents of the tank 12. There will consequently be i
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occurs. The operator renoves t container fromt l'ing head and the
appar at us i figueatlyurges the@istore32 in the downwards direction as shown in the figure. A

lower face of the piston abuts a part of the valve assembly and prevents the flow of any

product. The filling head thus provided is simple to construct and reliable in operation.
However, other arrangements may be used within a re-filling apparatus according to the

invention.

Figure 5 shows a filling head 20 for use with an alternative container whose valve is
offset from the centre of the filling head when fitted. This arrangement is particularly
suited to filling containers with compressed gas. The head is identical to that shown in
figure 3 with the exception that the coupler 28 now comprises a two-part coupler 28a,
28b. A product channel 29 includes a bend, for example a pair of right angled bends,
within the portion 28a of the coupler. The threaded portion of the coupler part 28a is
only an artifact of a particular construction method. The bend places the channel 29
off-centre at the point of connection between the parts 28a and 28b. The part 28b is
arranged to co-operate with the container to be re-filled (Figure 6(a)) and the product
passes into the container in an analogous manner to that described above. Other filling
heads may be provided as appropriate to the container to be filled. They may be
interchanged after closing the valve 13 (Figure 1) to isolate the filling head from the

reservoir.

Figure 6(a) shows the filling head of figure 5 in the state it would occupy when pressed
against a container to be filled. In the same manner as the head shown in figure 3,
product may flow around the piston 32 and out of the head into an aerosol canister 38b.
The aerosol canister 38b has a valve arrangement 39 for charging of the canister

(indicated by an arrow). After removal of the head 20 from the canister, the valve 39 is
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t echni ques
o apparatus 44. The outlet of the apparatus 44 is connected to the filling head 20 as

previously described. In operation, fluid product which flows from the reservoir of
apparatus 44 to a container is replaced by fluid from the reservoir of apparatus 42 which
is, in turn, replaced by fluid from the reservoir of apparatus 40. Once the reservoir of
apparatus 40 is empty or nearly so, the compressed gas supplied via the pipe 9 is
applied direct to the fluid in the reservoir of apparatus 42 and filling of the container
may still be carried out. Once the reservoir of épparatus 42 is empty or nearly so, the
gas pressure applied directly to the reservoir of apparatus 44 via the apparatus 40 and
the apparatus 42 to allow filling of a container to occur. Using this cascaded
arrangement, the apparatus has three times the capacity of a single apparatus without
any increase in the size or weight of any individual element. Arrangements comprising

two cascaded apparatuses or more than three are also possible. "

A larger number of filling heads may be provided to a single (figure 1) or cascaded
(figure 7) re-filling apparatus to permit two or more aerosol canisters to be filled
simultaneously. These may conveniently be mounted to a frame to allow them to be

applied by one operator to a plurality of aerosol canisters.

Figure 8 shows a variation on the arrangement shown in Figure 1 in which the filling
head 20’is attached directly to the base of the reservoir 12 for dispensing liquid 17. The

operation of the apparatus is as described with reference to Figures 1, except that the



7 departing fromthe scope of the present invention. One way of preventing
di shonest vendors fromreducing this pressure to supply |less product to the
‘custoner is to use fixed (non-adjustable) pressure regulators to set the
pressure supplied by the conpressed-gas g¢ylinders (or air conpressor and so
on). Alternatively, a tanper-proof seal can be affixed to the pressure
settings whéitlingchead20aheed rot bs helddyrangipesitart The same maikfication i dficourse), or

as a further alternative, the custoner_thensel ves may weigh the re-filled
aerosol canpBRliablerte ghe ¢mbodiment;shpwadn Figifs?-erring process is conpl ete. The
correct weight could be marked on the canister itself, or, for exanple,

mar ked on a chart provided on, or in the vicinity of, the re-filling
apparat us. WHhiledté predertlifvéntian hes béenl destgiban patharefeferice to 661HAM ©ab6@imnts, OF

gas product. The features of the apparatus are identical with those shown
in figure 1thesgophef theventiopisitobedefinedenly by thecappanded dlsimept for the
source of gas. In this enbodinent an air conpressor with built- in pressure
regul ator is provided instead of a gas cylinder and pressure regulator. The
pi pe 16 need not be arranged at the bottomof the tank 12 in this

enbodi ment since the conpressed air or gas will naturally flow out of the
tank along this pipe. The



arrangenment shown in Figure 2 is used for re-charging the propellant gas an
aerosol canister. The re-charging of the propellant gas may be carried out
either before or after the filling of the aerosol canister with liquid
product. If carried out before the filling with liquid product, it is
inportant to arrange that the pressure of gas in the reservoir 12 is | ower
than that in the |iquid-containing reservoir 12 (Figure 1). This is to

ensure that there will be sufficient pressure in the |iquid-containing
reservoir to force|lsufficient liquid into the aerosol canister. If the gas
re-charging step ip to be carried out after the filling with {liquid

product, then the pressure in the reservoir 12 (Figure 2) nusft be higher
than that in the |} quid-containingy geSgry i 2 (Figure 1). This is to
ensure that sufficjent propellanti;JsﬁﬁamiuL orced into the [aerosol
canister. The propgllant gas is preferably an ozone-friendly gas such as
conpressed air or hitrogen although other propellant gases nay be used.
The enbodi nent of the invention shown in Figure 2 provides a [significant
saf ety enhancenment over prior art arrangenents for re-charging propellant
gas. \Were an 8




unskill ed operative to fill aerosol canisters with propellant gas directly
from conpressed gas cylinders, there is a significant risk of the aerosol
canisters bursting during filling. Industrial conpressed gas cylinders are
typically pressurized to around 3000 p.g2i. Sonme not inconsiderable skil

is required to ensure that the propellant gas is provj ol
cani ster atCLABMSorrect pressure of around 120 to 140“mﬂmm“lﬂmmﬂul ar,
it is difficult for the unskilled operative to accurat &l y¢ neasdr e St he

requi red pressure on a pressure gauge (or nmanoneter) capable of reading up

to 3000 p.§ i Bodr o] il B desRaNal fo AGARLYRIbnAne BRl P! ¥ L he

requi red préssu e presen I'on sign antly reduces these risks.

| n addi ti ooniphigin@ni deseradir firadataling & heanity vbfliid soffivian kil a?mati@i d¢fi onal
safety feature should the pressure in the reservoir 12 exceed a safe |evel.
Fi gure 3 stdispensing centpvgishient of the filling head 20 in greater detail. It

shoul d be appreciated that the construction of the filling head jS

deter i ned by o PERTPERERETES FTHE LT 858 BB ang ¢ ne
present i nueRbighRrit prdssurBOangey restricted to a particular type or
particular types of ‘filling head. For exanple a male filling head nmay be
provi ded for a onednstfertempoiandy connectitigthe oesetveirdnd dispessingcaydaings whickt part

24 of the head 20 shown in Fiqgure 3 is provided with a connectiopn to a pipe
T4 and t ne T SEodEsS SRRl fyesieianton BoerA e denPa Ao, Tho

part 24 co ' | rises a cylinder which may confortably be held in
_the operat a‘%hﬁg%g%;nt%ﬁgppart 24 is connected to a val ve assenbly 26 such

that a channel 34 within the assenbly 26 communicates with the channel 22.
The channel 34 contains a pjstqn 32 which is . .
Apparatus as claimed in Claim 1, wherein the reservoir has a capacity for

containing a quantity of fluid sufficient to fill at least 12 dispensing containers.

3. Apparatus as claimed in Claim 1 or Claim 2, wherein the means for maintaining
the reservoir at a predetermined pressure is arranged to maintain the predetermined

pressure continuously.

4, Apparatus as claimed in Claim 1, Claim 2 or Claim 3, further comprising a
critical pressure relief valve for releasing excess pressure from the reservoir in response
to a pressure within the reservoir exceeding a predetermined threshold.

5. Apparatus as claimed in any one of the Claims 1, 2, 3 or 4, wherein the means
for temporarily connecting the reservoir to a dispensing container comprises a filling

head for engaging a fluid outlet of the dispensing container.

6. Apparatus as claimed in any one of the Claims 1, 2, 3, 4 or 5, wherein the means
for temporarily connecting the reservoir to a dispensing container comprises a plurality

of inter-changeable filling heads.



connected to a gas-tight coupler 28 via a hollow shaft 30. The hol | ow shaft
30 noves together with the piston 32 relative to the ‘ Emmm‘mnb seal
36 is provided between these two parts to prevent th&a\‘n “m‘ ; t.
The operation of the filling head will bgjdescribed wi*t herefer®nce to
figure 4. Figure 4(a) shows a portion of3 the filling head 20 in the case

where the vatve iApgistds hoclaimedVin[Clgieh 6, fuitRer@siripribing Mdahe forasslating e
gas-tight coupler 28 has been pushed towards the valve assenbly 26 because

the filling nessxeoin fronpihe Mmesns fsderpararibrropnegting dhexssarveintn & dispensfigown i n
part at 38. This allows product to flow fromthe channel 34 around
9 the pi st o3t o the hol | ow shaft 30 to pass fromthe filling head to -
the canister 38. This flow occurs while there is a pressure difference
bet ween the product in the tank 12 (figure 1) and that in the canister. The
flow i s indi&at edApparatusihs claimegin app onéref the §llaims 1, 273, dhi66 of B)fusthems a
portion of the filli ng hei.ad af%er. rem)val from an. aerosol cani sttﬁr.
comprising means for transferring a propellant gas to a dispensing container, the means
for transferring a propellant gas comprising a source of propellant gas and a further

reservoir for storing the propellant gas at a pressure greater than atmospheric pressure.

9. Apparatus as claimed in any one of the Claims 1, 2, 3, 4, 5, 6, 7 or 8, further

comprising means for indicating the pressure within the reservoir.

10. Apparatus as claimed in any one of the Claims 1, 2, 3, 4, 5, 6, 7, 8 or 9, wherein
the means for temporarily connecting the reservoir to a dispensing container are

coupled to the reservoir at a lower surface thereof.

11. Apparatus as claimed in any one of the Claims 1, 2, 3, 4, 5, 6, 7, 8, 9 or 10,
further comprising means for indicating substantially equal pressure between the

reservoir and a dispensing container connected to the apparatus.

12. Apparatus as claimed in any one of the Claims 1, 2, 3,4, 5,6, 7, 8,9, 10 or 11,
further comprising means for measuring a quantity of fluid transferred to a dispensing

container.

13, Apparatus as claimed in any one of the Claims 1, 2, 3,4, 5,6, 7, 8,9, 10, 11 or
12, further comprising means for releasing pressure in the reservoir for replacing or

refilling the reservoir.

14. Apparatus as claimed in any one of the Claims 1, 2,3, 4, 5, 6, 7, 8, 9, 10, 11, 12

or 13, further comprising at least one further reservoir connected between the first-



The pressure within the channel 34 which results fromt ' e
tank 12 (figure 1) urges the piston 32 in the dommrdsiﬁlli&ﬁﬂ@ﬂlﬁﬂﬂfﬁﬂw
in the figure. Alower face of the piston abuts a part Ok €s *
assenbly and prevents the flow of any prolduct. The filling head thus

provided is sinple to construct and reliable.in operatioon. However, other
ar r angement smeaijonsd reseEYPINARGINA Meapssiof F?‘?P"ﬁ@“@(ﬁ"ﬁﬁ&&f‘ﬂ% the ISR 3 0 t he

i nventi on. Fi gur : a filling head 20 for use with an alternative
cont ai ner mgggg\?g\%\fgn?@%\g]‘sfset fromthe centre of the filling head when

fitted. This arrangenent is particularly suited to filling containers with
conpressed gas. The head is identical to that shown in figure 3 wth the

exception tha$. t hdppamapisas cénedin anyeseiof the Glaimsol, 2adt 4. ebpl e %28% 12dp. A

product chanpel i ncl.udes _a_ b for._ex Daj '

bends, wit hi ﬁf’ﬁi’ip%‘?“t‘ﬁ& S Bsaty °€H‘ m@%ﬁ%ﬁ?ﬁ@‘%@ﬂ? %ir;{eg%é%&%%?tg? E{négio"ﬁgt he
coupl er part ;288:ie3 ppakiredBdiirel thédis f6if cornoliohibettherh theresérvoiekhda met hod.
The bend pl agesa?%epgﬁannel 29ﬁgloff-centre at the point of connection

bet ween t he pampres@lpascyli®Eb. The part 28b is arranged to co-operate with
the container to be re-filled (Figure 6(a)) and the product passes into the
contai ner in an anal ogous manner to that described above. O her filling

heads may be pr ovixlad: 45, ARMIARA Pk R e CRBAAI oD, 405 e7f89, 20, 11They

may be interchanged arter closing the valve 13 (Figure 1) to isolate the
filling head 1Bropm} Whereirsthe wizans for nfairgainmgahajeserivoinat 8 predefetthinad presside of

figure 5 in the state it woul d occupy when pressed
comprises an air compressor and pressure-regulating means.

17.  Apparatus as claimed in any one of the claims 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12,
13, 14, 15 or 16, comprising a plurality of means for temporarily connecting the

reservoir to a dispensing container.

18. A method of transferring fluid to a dispensing container, the method comprising
maintaining at a predetermined pressure greater than atmospheric pressure a reservoir
for containing a quantity of fluid sufficient to fill a plurality of dispensing containers,
and connecting the reservoir to a dispensing container without substantial pressure
variation until flow of fluid between the reservoir and the dispensing container has
substantially ceased. .
19. A method of transferring fluid as claimed in Claim 18, the method further
comprising gas-transference before the fluid transference, the gas transference
comprising maintaining at a predetermined pressure greater than atmospheric pressure
and 16wer than the predefermined pressure in the reservoir for containing fluid a further
reservoir for containing a quantity of gas sufficient to charge a plurality of dispensing
containers, and connecting the further reservoir to a dispensing container without
substantial pressure variation until flow of gas between the further reservoir and the

dispensing container has substantially ceased.



agai.nst a container to be filled. In the same manner as the head shown in
figure 3, product may flow around the piston 32 and out of ‘the head into an

aerosol canister 38b. The aerosol canister 38b has t 39
for charging of the canister (indicated {3y an arrowj‘“mmm“mmwmgf t he
head 20 fromthe canister, the valve 39 is * ¢ L mos

10 sealed closed by the internal pressure in the canister. Figure 6(b)

h the filli head,ip, th t ached .st at A fl f.th duct i
Shnibi tod. A 1 fgheRgd PRt P e d T GRS e WesRod BitheRton 1
Figure 4(b) eompr'idi'n@%ﬁ%an%&r&fc@Hﬁ%hé‘ﬂﬁid' tkﬂﬁ&rﬁﬁ@%@%ﬁuﬂﬁ?&r%e%ﬂfp‘?@;ﬁ;r of

capacity for product without affecting the portability thereof, a n
re-filling mppéaisingsits praiptermined prassitre gretatey chancthe predetermined preéssugaieth. A

source of conpressed gas .(nqt.sh is provided via inlet 9 as previously
descri bed t&S ?V?qu%é@'?é’féﬁ“ﬁga g\%@‘)ﬂ Leseryou dor contaiping paMagity oh€asppar at us
40 i s conne t r J: f and the
out put of t Rer GsnOto B PERGTE BBt Snyflherd M ShadRRELR iiEE 0,
further appsseawof td4d dispessingidtdnedine@iwithoat apeanfilysesidreivariensn@nilgibw of t he

filling head 20 as ) X )
gas between the further reservoir and the dispensing container has substantially ceased. _

21. A method of transferring fluid to a dispensing container as claimed in any one
of the Claims 18, 19 or 20, further comprising weighing the dispensing container after

transferring fluid to ensure that the dispensing container contains a sufficient amount of
fluid.
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di spensing liquid 17. The operation of the apparatus is as described with

reference to Figures 1,

except that the



filling head 20' need not be held by an operator. The sane nodification is,
of course, applicable to the enbodi nent shown in Figure 2. Wil e the
present invention has been described with reference to certain enbodi nents,

the scope of the invention is to be defingd only by the appended cl ai ns.
CLAI MS

ABSTRACT

Method and Apparatus for Transferring Fluid to a Container

An apparatus comprises a tank (12) containing a liquid or gas product (17) to be
supplied to re-fill a container, for example an aerosol canister. A source of high
pressure gas is provided to the tank via a pipe (9) and a valve (8). The product (17) is
urged along a pipe (16) and via a valve (14) to a filling head (20). The filling head may
be hand-held or attached to a part of the apparatus. The filling head contains a valve
responsive to being placed over an inlet valve of a container (not shown) to be filled
with product, for example, hairspray. When correctly located relative to the container,
the valve opens and product flows into the container. The filling process stops when
the pressure difference between the tank (12) and the container becomes negligible. The
invention permits re-filling of customer’s containers, for example at a supermarket,
with product thus reducing the long-term cost of the product, increasing customer
loyalty and addressing environmental concerns regarding waste disposal. By arranging
for the delivery of product to stop when the pressure differential between the tank (12)
and the container, a cost-effective and simple-to-use apparatus is provided. The

invention further relates to a method of filling a container.

(Figure 1) .



12 CLAI MB: 1.

of fluid sufficient
t han at nospheric pr
Apparatus as cl ai ne
contai ning a quanti

cont ai ners. 3.
means for maintaini

Apparatus for transferring fluid to dispensing

contai ners, the apparatus conprising a reservoir for containing a quantity
to fill a plurality of dispensing containers;

-means for maintaining the reservoir at a predeterm ned pressure greater
essure; and means for tenporarily connecting the
reservoir to a dispensing contai ner which neans introduces substantially no
pressure variation between the reservoir and the di spensing container. 2.

d in Cdam1l, wherein the reservoir

Apparatus as clained in Caim1l or

h DRAWINGS

has a G

fy of fluid sufficient to fill at |east 12

Claim?2

apacity for
di spensi ng
, Wherein the



the reservoir at a predeterm ned pressure is arranged to maintain the
predeterm ned pressure continuously. 4. Apparatus as clained in Caim
1, Jdaim2 or aim3, further conprising a critical pressure relief valve
for rel easing excess pressure fromthe reservoir in response to a pressure
within the reservoir exceeding a predeterm ned threshol d. 5. Appar at us
as dlainmed in any one of the Clains 1, 2, 3 or 4, wherein the neans for
tenporarily connecting the reservoir to a dispensing container conprises a
filling head for engaging a fluid ougl of the di spensing contai ner. 6.
Apparatus as clainmed in any one of t ains 1, 2, 3, 4 or 5 wherein the
nmeans for tenporarily connecting the reservoir to a dispensing contai ner
conprises a plurality of inter-changeable filling heads.
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7. Apparatus as clained in Caim®6, further conprising neans for

i solating the reservoir fromthe nmeans for tenporarily connecting the
reservoir to a dispensing container. 8. Apparatus as clained in any
one of the lainms 1, 2, 3, 4, 5, 6 or 7, further conprising nmeans for
transferring a propellant gas to a dispensing container, the neans for
trjansferring a propellant gas conprising a source of propellant gas and a
further reservoir for storing the propellant gas at a pressure greater than
at nospheri c pressure. 9. . AppﬁZ?E s as claimed in any one of the
Clainms 1, 2, 3, 4, 5, 6, 7 or 8, conprising neans for indicating
the pressure within the reservoir. 10. Apparatus as clained in any one
of the Clains 1, 2, 3, 4_5_ 6, 7, 8 or 9, wherein the neans for
tenporarily connecting f§fhe resprvoir to a dispensing container are coupled
to the reservoir at a | gqwer sufi#ce thereof. 11. Appar atus as cl ai ned
I n any one of theqplaint 1, 2,134, 5 6, 7, 8 9 or 10,
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further conprising neans for indicating substantially equal pressure
between the reservoir and a di spensing container connected to the

appar at us. 12. Apparatus as clained in any one of the Clains 1, 2, 3,
4, 5 6,.7, 8, 9, 10 or 11, further conprising nmeans for neasuring a
quantrty of fluid transferred to a di spensing contai ner. 13. Appar at us

as clained in any one of the Clarnsﬁigéz 3, 4, 5 6, 7, 8 9, 10, 1 1 or
12, further conprising neans for |ng pressure in the reservoir for

replacrng or refilling the reservoir. Apparatus as clained in any
one of the Cains 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12 or 13, further

conprising at | east one {uUrthner reservo'r connected between the first-
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mentioned reservoir and the nmeans for tenporarily connecting the reservoir
to a di spensing container. 15. Apparatus as clained in any one of the
Clains 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13 or 14, wherein the means
for maintaining the reservoir at a predeterm ned pressure conprises
pressure reduci ng neans for connection between the reservoir and a
conpressed gas cyl i nder. 16. Apparatus as clained in any one of the
Clains.1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13 or 14, wherein the means
for maintaining the reservoir at a P edetern1ned pressure conprises an air
conpressor and pressure- regulat| l&;ans Apparatus as clained in
any one of the claims 1, 2, 3, 4, 5, 6, 7, 8 9 10, 11, 12, 13, 14, 15 or
16, conpr|5|ng a plurallty !
reservoir to a di spensiNag-cont ai ner.
to a dispensing containgr, the nmethagd conp S|ng may ntai ning at a
predeterm ned pressure gfeater than [arnos ' - deta reservoir for
containing a quantity of \fluid suffifcien “rallty of dispensing
contai ners, and connecting\ the reserfvoi
substantial pressure

for tengorarily‘ponnecting t he

¢ 6
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variation until flow of fluid between the reservoir and the di spensing
contai ner has substantially ceased. 19. A nethod of transferring fluid
as claimed in Claim18, the nmethod further conprising gas-transference
before the fluid transference, the gas transference conprising maintaining
at a predeterm ned pressure greater than atnospheric pressure and | ower
than the predeterm ned pressure-irn:the-reservoir for containing fluid a
further reservoir for containing uantity of gas sufficient to charge a
plurality of dispensing.contaimﬂ%%E;nd connecting the further reservoir to
a di spensing container wthout substantial pressure variation until flow of
gas between the further reservoir and the dispensing container has
substantially ceased¢gy= 20. A nmethod of transferring fluid as
claimed in daiml8 tQe nethod further conprising gas transference after

the fluid transferffnce, [lt he gas transference conprising




mai ntai ning at a predeterm ned pressure greater than the predeterm ned
pressure in the reservoir for containing fluid a further reservoir for
containing a quantity of gas sufficient to charge a plurality of dispensing
contai ners, and connecting the further reservoir to a dispensing container
W ¢hout substantial pressure variation until flow of gas between the
further reservoir and the dispensingfcontainer has substantially ceased.

21. A method of transferring fl Léié) a di spensi ng contai ner as cl ai ned
in any one of the Cains 18, 19 or 40, further conprising weighing the

di spensing container after transferring fluid to ensure that the dispensing
contai ner contains a sufficient anmount of fl uid.
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