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Background of the Invention

Various types of domestic drinking water purification systems, which claim to
provide microorganism-free filtered water, are known in the art. The most commonly
used systems remove protozoan cysts, such as Cryptosporidium parvum and Giardia
lamblia, which may be found in insufficiently chlorinated water supplies. As the
cysts are from 5-10 microns in size, they are typically removed by a one micron rated
microporous filter element, usually fabricated from carbon block, so that it
simultaneously removes chlorine and other impurities to improve taste. Submicron
microporous filters fabricated from ceramic or synthetic polymeric materials, with a
maximum pore size of 0.2 micron, are also known. Such filters are capable of
removing pathogenic bacteria such as Pseudomonas aeruginosa, which may also be
found in domestic, treated water supplies. The danger is that the users of such filters
may be given a false sense of security at times when such organisms are discovered in
the local water supply and a “boil water” alert is issued by the authorities. Although
several such filters may be performance-tested when certified for the validity of their
claims, few, if any, claim to 100% quality assure every filter unit sold. Thus, some
finite fraction of units sold do not in fact meet the claimed retention. In addition, the

filter element might either have been damaged prior to being installed, or might be



finite fraction of units sold do not in fact neet the claimed retention. In
addition, the filter elenment m ght either have been d rgagg% ! t ei ng
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i nproper | WO 0839413 ed by the user in the hoysing, such that pepkewmond
unfiltered water into the final product iS possible. Finally, glue seals

to the filter in the fabricated filter elenent can sonetines fail over
time in an aqueous environnent, depending on factors such as pH and
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as a function of tinme, and determ ning whether a pressure neasurenent at a
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discloses 2 membrane filter testing method, which comprises increasing the pressure

at the primary side of a membrane filter fixedly accommodating the housing and
wetted with a liquid, by a gas at a predetermined rate, and checking whether the
pressure at the primary side of the membrane filter is within a specified judging range

after the lapse of a predetermined period of time.

USP 5,417,101 discloses a method and apparatus for isolating defective filter
elements by measuring a gas flow rate under known pressure conditions. through said

elements.

USP 5,594,161 discloses a method of testing the integrity of a filter element in a filter
assembly which includes wetting the filter, subjecting the inlet side of the filter to a
gas pressure, measuring the pressure in the outlet conduit as a function of time, and
determining whether a pressure measurement at a preselected time exceeds a

reference pressure by a predetermined amount.



WO 00/ 59615 -3- PCT/1L00/ 00207 An article entitled "Predicting .. Renoval

Performance of nenbrane Systens using in Situ Integrit ERek
published in Filtration and. Separation, Jan./Feb. 1998,%p%E§§EwE§92,003

descri be in nethods for testing nenbrane systens ini rit t he
first of Swwag?%onsi sts in applying air-®t a pressure bubsgg/nd’@?épﬁmto one
side of the nenbrane, isolating and then neasuring the declining pressure
over time. The bubble point hereinbefore referred to, or nore exactly, the
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or a pressure, and therefore, a certain degree of expertise on the
operator's pggdlatdigdand feenpimesaiieg e debEning(predsaft BRESHmRMTHE bubblROfEY S .
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membrane integrity.

The testing methods of the prior art, as summarized hereinbefore, and in general, all
the methods of the art, require the measurement of a physical quantity, be it a volume
or a pressure, and therefore, a certain degree of expertise on the operator’s part and
the presence of the required measurement components. They are, therefore, unsuited
to a domestic drinking water apparatus. On the other hand, domestic apparatus
should be provided with methods for testing the- integrity of the filter, to avoid the
danger of a supply of unsafe water.

It is therefore a purpose of this invention to provide a domestic water-dispensing

apparatus that is provided with the means for testing the integrity of the filter.

It is another purpose of the invention to provide a domestic water-dispensing method
and apparatus that do not require the measurement of physical quantities, and judge
the integrity of the filter by visual inspection or by sensing of a physical property for

the presence of air bubbles.



It is a further purpose of this invention to provide such a nethod and
apparatus that are sinple and of sinple and secure op " i €
no expertise on the user's part. It is a still furtheﬁ%?%i@%ﬁhwg E
i nventi onwb®opseasyi de a donestic water-di spensing apparat UPCTaRIRNGG267 N
means for determning the filter integrity, which are sinple in structure
and operation and economcal. .It is a still further purpose of this
invention to provide a donestic water-di spensing apparatus, conprising
automatically controlled neans for determning the filter integrity. O her
pur poses and advantages of the invention will appear as the description
proceeds. Summary of the Invention The water dispenser with filter tester
accor di ng t o It ks & furthes Pummase ©b ARs iivention fo proyidgsuch acwathar gad apparatug that| ¢ er
contained within a pressurjzable housing having an inlet and a dispensing
out| et connecresimpie gpd ﬁ@@ﬁ@&dfsmra OB¢rgHoR ANY FRAUTE [nogKpertise op tRGUSEE'S of
pressure; 4 - first valve and conduit neans for |eading water fromsaid
container toR¥e filter housing inlet; and further conprises: 5 - nmeans
for feeding gas to said filter housing inlet to generate gas pressure at
said inlet; 18 SEPTEMBER 2003 WD 00/ 59615 -5- PCT/1LOQ 00207 6 - a
pressure gauge.or t. sducer for nitoring the pressure at the filter
Povsing. Cal 9F 8, sl PEEHpbe i Hih, i POIIGE A ke g Jsprpe
eans to Causaeppgl[atgst,g m%glsiggfrggacxizlsqgf determining the filter integrity, which are simple in

structure and operation and economical.

It is a still further purpose of this invention to previde a domestic water-dispensing

apparatus, comprising automatically controlled means for determining the filter

integrity.

Other purposes and advantages of the invention will appear as the description

proceeds.

Summarv of the Invention

The water dispenser with filter tester according to this iﬁvention comprises:

1 - a water container; _

2 - a filter contained within a pressurizable housing having an inlet and a dispensing
outlet connected to the filtered fluid side of the filter;

3 - a source of pressure;

4 - first valve and conduit means for leading water from said container to the filter
housing inlet;

and further comprises:

5 — means for feeding gas to said filter housing inlet to generate gas pressure at said

inlet;



In a formof the invention, the means for feeding gas to said filter

housing inlet conprise: a - a reservoir; b - second vaiglgE%Mth ?603
means for controlling the level of the water in said reservoir, and C -

third condypbossyses val ve means for connecting said reservoi rp(hch]% &R;I | ter
housing at a second inlet; and the controP-neans for controll’ e gas

feeding to the filter housing inlet conprise third valve and conduit neans
to permt or prevent the admi ssion of water into said reservoir. In said
first formof the invention, the source of pressure is preferably a punp or

a cylinder cdntaimessgrecgmge esteas@rsr fordmphietingatle Wrdshurd ak viee ARe RAREHY t
means for controlling the adm ssion of conpressed gas from- said cyl inder
into sai d wat anlet;@odt ai ner. If the source of pressure is a punp, said
second val ve and.conduit neans connect said-reservoir to said punp and/or
to said filter7 heamgohmeans for contralling suid gas feeding thenssto rexgieror ktoprsakicfeeling! P
and/or said filter housing inlet. If the source of pressure 1Is a
conpressed gas cylinder, said second valve and conduit means connect said
reservoir to said water container when conpressed gas has been admtted
into it and/dn a braplithe inventidng uthermeins| for feading gasotonsaid filtar Housise inled r
fromsaid container and/or to said filter housing inlet 18 SEPTEMBER 2003
WD 00/ 59615 - &OPERSE:L OO 00207 In a second formof the invention, the source
of pressure is a conpressed gas cylinder provided with valve and condui't
means for contdr A IFHYThe adni ssion of conpressed gas fromsaid cylinder

Into said wat % - %gc%glgiya?w;e’ a&f (cj:ortl u?t nngg]ssfgrocronagl?igig qge e%il E)tQ tl:xseaiavgter in said
reservoir; and
¢ - third conduit and valve means for connecting said reservoir to said filter housing
at a second inlet;
and the control means for controlling the gas feeding to the filter housing inlet
comprise third valve and conduit means to permit or prevent the admission of water

~ into said reservoir.

In said first form of the invention, the source of pressure is preferably a pump or a
cylinder containing compressed gas and provided with valve and conduit means for
- controlling the admission of compressed gas from- said cylinder into said water
container. If the source of pressure is a pump, said second valve and conduit means
connect sard-reservoir to said pump and/or to said filter housing inlet or disconnect
said reservoir from said pump and/or said filter housing inlet. If the source of pressure
is a compressed gas cylinder, said second valve and conduit means connect said
reservoir to said water container when compressed gas has been admitted into it
and/or to said filter housing inlet or disconnect said reservoir from said container

and/or to said filter housing inlet.



filter housing inlet conprise conduit and val ve nmeans for feeding gas to
said filter directly fromsaid gas cylinder. In said fg

i nvention, said second val ve and conduit neans, when opfed;l,éépfsrg“ﬁe%ﬂzvégb?

al | ow sai W@ 036k of pressure to feed wategr into said reserporALoooyeby to
di spl ace air therefromor to draw water therefrom selectively to cause
water partially to fill said reservoir to a predeterm ned, nornmal |evel or
to a higher testing level. Said third conduit and val ve neans, when open,
permt to introduce into said second filter housing inlet air displaced by
wat er fed i ntdn@arepnddaa obihe inyrRation, e sprrse of pressura js eomprassed ghs oylindere
inlet side of sai,éi filter houai ng. .Preferably, said filter housing is

provi ded, in &8RNdsdowth yalysiand soRdwhmeans farrcoatrolling the admissiondfeomipetssah
the inlet side f the fil her., which is nore preferably a feedback outl et
connected to & B?‘tsaﬁje%’h‘é‘ eri1gio MWPWFH@?@ST’QMPWF@S febfeeding gas tawsicer
di spl aced from,said filter. The,control ans are programred, in the first
formof the i:ﬁ}@ﬁ#‘%ﬁ\’}g etfompgisg copdyt ag&ﬁ'éf@da??@é for fendings gasctovnsridh filtar d
second val ve ?ngd tB,ondui t..means..connect it to said reservoir, and stop it
when sai d pr eSEGHY FERSHIER VIRHEns i ndicates that the air pressure at
the filter housing inlet has reached a predeterm ned test pressure, which
is lower than the bubble point pressure of the .filter. The predeterm ned
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a pressure equal to 80% of the e point pressure _
sai d second f g6 AllGhidirBRridkvenH predeteduiifed BEHAI R dr Y4 DP@E\ﬁg d196e1f eedi ng
gas to the filter directly fromsaid gas cylinder are activat to stop
said gas feeding when the pressure at the filter housing inlet has reached
said predeterm ned test pressure,

Said third conduit and valve means, when open, permit to introduce into said second

filter housing inlet air displaced by water fed into said reservoir and to displace air
and/or water from the inlet side of said filter housing. Preferably, said filter housing is
provided, in addition to said dispensing outlet, with a second outlet on the inlet side
of the filter, which is more preferably a feedback outlet connected to coﬁduit means

- for returning, to said water container, water displaced from said filter.

The control means are programmed, in the first form of the invention, so as to actuate
the source of pressure when said second valve and conduit means connect it to said
reservoir, and stop it when sa1d pressure measurement means indicates that the air
pressure at the filter housing inlet has reached a predetermined test pressure, which is
lower than the bubble point pressure of the filter. The predetermined air pressure is
chosen in relation to the pore size and function of the filter and the meaning of the
test of integrity. If one defines gross mechanical failure as a defect of 10 microns or

more, then the predetermined integrity test pressure is set at a value whose minimum



| ower than the bubble point pressure. If at the test pressure bubbl es

appear at the filter housing outlet, this neans that fi4 i @é}ﬁi IS
| ost. Then an alarm w th which the dispenser is provi gtdgég;r\l?gﬁs anzta)é3

acoustic kal alarmsignal, such as e.g. a warning |i :
writing, %O%Ffzsate that the integrity ef- the filter has %étéﬂ‘%@g‘%ﬂ? om sed
and water fromthe outlet may not be of the specified purity which the
filter is neant to deliver.. The machine is then disactivated until the
filter has been replaced. If no bubbles appear at the filter outlet, then
‘the filter isinO2ndrl yadduwhbseonakineus it Acpresdues ehﬁalrtesms%@th@bhﬁge oint
reservoir to a nornmal |level, and the apparatus can be used, | me |§%é?y or
whenever requipresshre aftha filferl t ered wat er di spenser. It will be understood,

- therefore, that the water dispenser of the invention has three nopdes: the
-inactive node, the dispensing node, in which it operates as a .
conventional dispenser, and the testing node, in which it permts a test of
the integritynefidséeondiformeof therinvemtion the condnitastivaled nexl foe feeding gk oged.
In the dispensing node, the first valve and conduit nmeans are open. In the
test node, gathe Bltgredirecdy dfiom said @andykinder are haivatedgoistipesaid Fhefeedingrwhen
means are programed to place the water dispenser in the dispensing or the
testing mode, s Pressurnzicthe fltes hpusing) éjetnlatisregached ssaidcpredetemhingd tdst piessure,

di spenser user can give in any, convenient, even conventional, way, e.g. by
means of a ke{oW thasythe bubhle ppinkpressure.o or di sconnecting it froma power 18
SEPTEMBER 2003 WD 00/59615 -g- PCT/1L00/ 00207 source, whether a power |ine
or an independent source, such as battery, or selectively controlling
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that the integrity of the filter has been compromised and water from the outlet may

not be of the specified purity which the filter is meant to deliver.. The machine is then
disactivated until the filter has been replaced. If no bubbles appear at the filter outlet,
then the filter is normally functional and the water is restored in the reservoir to a

normal level, and the apparatus can be used, immediately or whenever required, as a

filtered water dispenser.

It will be understood, therefore, that the water dispenser of the invention has three
modes: the -inactive mode, the dispensing mode, in which it operates as a
conventional dispenser, and the testing mode, in 'which it permits a test of the |
integrity of the filter. In the inactive mode, all valves are closed. In the dispensing
mode, the first valve and conduit means are open. In the test mode, gas is fed to the
second filter housing inlet. The control means are programmed to piace the water
dispenser in the dispensing or the testing mode, or to inactivate it, depending on a
command which the dispenser user can give in any convenient, even conventional,

way, e.g. by means of a key or keys connecting it to or disconnecting it from a power



above that the control neans to the apparatus nmay be programed to
automatically carry out sonme conbination of the three gl e
command by the user. Thus, after each dispense acti vat@ﬁéﬁm%@rde?get
nunber of VWP 8PEXEe activati ons, the test (rgy be aut omati cap&ynioaiobieat ed.
VWi le the invention is of particular interéSt for donestic water

di spensers, thisis not alimtation of the invention, since it is
applicable to water dispensers in general, including industrial or public
di spensers, regardl eis of their_ size or their specific use.

Cor r espondi ngl PUCEnWhetheihPOwer linsrorransiadependentrrource ovuch es battegy,corfselettively
contained within a pressurizable housing in a _househol d water dispensing
appar at us, whi %F‘)ﬁwg RIS L A RUGrapIoressor; 198 theliken The dispenserds inagtvatbd when
foll owi ng step a reservqjr, 2 - feeding-water intoit to a

. - . i di
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Fieer: - f eabrtne ottt eft oinascd andifhe det hos hoam seplacni ondashes beauiopmnd
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While the invention is of particular interest for domestic water dispensers, this is not
a limitation of the invention, since it is applicable to water dispensers in general,

including industrial or public dispensers, regardless of their size or their specific use.

Correspondingly, the invention comprises a method for testing a filter contained

within a pressurizable housing in a household water dispensing apparatus, which, in

the first form of the invention, comprises the following steps:

1 - providing a reservoir;

2 — feeding-water into it to a predetermined level;

when it is desired to test the filter:

3 - filling the filter housing with water and forcing water into all pores of the filter;
44— feeding water into said reservoir to raise the water level therein, while allowing

air contained therein to flow out of said reservoir into the second filter housing inlet;

thereby displacing the water contained in the inlet side of the filter housing through

the second outlet,

5 - monitoring the air pressure at the second filter housing inlet;



source of pressure, and thus by punping it if the source of pressure is a

punp or by connecting the reservoir to the water cont aidqQEPW‘BEHfOO
| atter is under gas pressure, if the source of pressure 1S a conpressed gas

cylinder. waoddvgisecond formof the invention, after the ho‘;{# filter
have been filled with water, the method cOnprises testing't éﬁ‘??lﬁ‘{}g? by: |

- feeding gas to the housing inlet fromthe conpressed gas cylinder, Il -
nonitoring the air pressure at the filter housing inlet; Il -
di scontinuing the feeding of gas when said pressure has becone the test

pressure; and +‘discontamitg itheg fastixishef water ihtobiid sesappirawhér siill re@uRs has
issuing froma filter outlet, and if they do appear, substituting the
filter, whilebetomtthe tes pressurapasir, using the di spensing-apparatus in the
- normal way. Since raising the water to the higher level serves to create

t he predet er nilnederifying wpethes air dubbles appeaes dn ithe) watee issuingafoamen filer hadstig
different level ratios of the test level to that of the normal |evel may
be adopted i n outel endjifthex de eppeateubstititing the fitee, wiilenif ey atosnod appdae, wshiig ous
parts of the apparatus, to achieve the correct pressure. 18 SEPTEMBER 2003
WO 00/ 59615 - disgepsingEppaRs in thendrinal way.can be of any type used in a

wat er di spensing apparatus, particularly donestic ones,. but may be, for
exanple only, a mcroporous, 0.2 mcron filter prepared froma synthetic
pol yner, such _as g@h@u hone or nyl or an inorganic polymer such as a

n, ,
ceram c mat er ialS i r‘gatPFa\?Jeg ipgrbe Eesgiont bypmearsuvhichdepend om theed
wth water, from3.5 to 4.5 tzﬁél ypi cal,lg, fﬂéh fil '{Sgrs have intrinsic
pure water fISBHS®St PHESECxER P§§ dUmpRg it dt the saytce |94 Presyye 158 PYURPOIHY t he
various parts of the arat us depend on it.s use. By way .of _exanple, in a
donesti ¢ di Spézﬁg%erc,tmg ?‘\%DWE?’@PH& SVHET c‘?Pé%}nWa\‘/ﬁe”a‘a%alﬁg%i‘f jder 835 pressure; o 5
liters, and the o S3GrUAUFprésstRid TRolbRBedal Gyfidied 5 11O

In the second form of the invention, after the housing and filter have been filled with

water, the method comprises testing the filter by:

1 - feeding gas to the housing inlet from the compressed gas cylinder;

I - monitoring the air pressure at the filter housing inlet;

III - discontinuing the feeding of gas when said pressure has become the test pressure;

andl

IV - verifying whether air bubbles appear in the water issuing from a filter outlet, and
o if they do appear, substituting the filter, while if they do not appear, using the

dispensing apparatus in the normal way.

Since raising the water to the higher level serves to create the predetermined test
pressure by compressing the air above the water, different level ratios of the test level
to that of the normal level may be adopted in individual cases, depending on the

dimensions of the various parts of the apparatus, to achieve the correct pressure.



The invention further conprises a nethod of operating a water dispenser,
particularly a donestic one, having an inactive, a di i St
mode, which conprises placing the dispenser in the te?&eﬁ%ggg@gﬁ%ﬁﬁg.
out the t¥QPHY6KHet hod herei nbefore descr_%@ed, substi t uti neCT/HImobodover if
it is found to be faulty, and placing the di spenser back into the

di spensi ng node. Brief Description of the Drawings In the drawings: Fig. 1
is a schematic representation of an apparatus according to an enbodi nent of
the invention;Fi tically il]Justrates an enbodi nent of

2 " sche .
aut omati c bubbt¥ @F@rnm %5 P bipe Ysed 1 . waker dispersing gpparetus, particularly
representation,of an a tus according to another enbodi nent of the
i nvention. 18 @Eﬁf’%ﬂ?@%ga%%’&% /fI’SQGIngI%lm]E‘CFI mgopeons 70.Bemigrore dilter

to Fig. 1, nuneral 10

Description of Preferred Enbodinments Refeyring no i
desi gnat es tvhé’rmeecfrﬁ%’n? M@FW Rﬂr’}?'@ﬁr’i%m i@l%%ﬁho%éﬁ@}’m OF |an UBergamied,

d be eith al t.omat i C i N 121 , and
nurer al 15 i s TG RS ASSErE vk ShRghlEn heves bugble o presee e
I . i i tus, d be qf any t
cnown i n ¢ he e oV S i 3RS 4Son Hoelielly sbdcfigR dane terRst mae
filter is pr ef@t{t@%MWﬂ%u@%cgﬁﬁ@?#g?f;bagr oup consisting of m croporous

synt heti c nenbranes or  "m cropor Yepared from ceramc
‘materials, nmetal, or carbon, with a nom nal pore size of a value
sufficient or smaller than that required to retain 99% or nore of

cryptospori di URePASIMMEY ofitRE %ﬁm}sﬁ%&sao gﬁﬁ%@g@g@d Lgena. phunpral 15
indicates a r_evseer vol r. Ion the nor dlfzg%n ng operati ?EJ lt_?h"ge\/\BYe‘Va}f ﬁ%
reservolr 15 lexablel ipa Uomeltid didhaied theWardf Ehihb mtfnte Yokachf s |28
erei naf ter e : : : : : ’ ' :
to 5 liters, and the reservoir a volume from 50 cc to 1.5 liter.

The invention further comprises a method of operating a water dispenser, particularly
a domestic one, having an inactive, a dispensing and a test mode, which comprises
placing the dispenser in the test mode, carrying,out the testing method hereinbefore

described, substituting the filter if it is found to be faulty, and placing the dispenser
back into the dispensing mode.

Brief Description of the Drawings

- In the drawings:

Fig. 1 is a schematic representation of an apparétus according to an cmbodimenf of
the invention; |

| _Fig. 2'schematically i]lustrates an embodimcnt Qf automatic bubble signaling device;
Fig. 3 is a schematic fepresent,ation of an apparatus according to another embodiment -

of the invention.



"normal |evel"”. Above that level, reservoir 15 is filled with air which can

enter it through a valve 17, when this is open. Water 18 } J
connected to the inlet of punp 12 by conduit 20, which m%?ggg«gB%ﬁvng%\?e

21. The i fv@bofdbispunp 12 is al so connected to reservoir 15 i pe 22
and val ve 23. The outlet of pump 12 is conblected to a pipe 15265’11‘/ﬁﬂ ?bggphas
two branches, the first connected to valve 26 and through it to reservoir
15, and the second connected to valve 27 and through it to an opening into
the inlet side of filter housing 13. Another such opening | eads through a
val ve 29 i nt o BDetaiediDiescriifionvdfiRrieferrahEmbaditkenss wat er cont ai ner 10.

Anot her opening on the inlet side of the filter housing is connected to a
pi pe 30, on whRkefhring newutotfigl | numesa (0alesighatehtherwatér conednez ewhick anfilled by f or
- confirmng that the desired test pressure has been reached, and which
branches out imeansipotillabiraed, and maydezeithat mend2 oaavtotmatid impattmc Nutrerald D ds
contai ner 10, and a branch 38, connected through valve 34 to reservoir 15.
The 18 SEPTEMVBERuRDOZANDuDerald3 is the AlteCipusing)t@020ihg i ifidter dd. Theseraretht et
side of the filter housing is connected to a dispensing pipe 35 on which
is mounted a WWQiﬁW@@Wﬁ@P@WWmhenﬁmm@bkpewaén

| i qui d upon the application of a spmll pressure (e.qg. 0.05 bar) sufficient
to overcone t‘g%a‘fté’ﬂt?é what iy speeificaly described Bergiay Jhe Sdtar is nr chosen
agai nst mcrobjological intrusion froqmthe pure water side and al so
prevents dri ppt?g REt His fETPHR: rCOpSiSHEE °®W@M°‘éﬁ syethstc ngmbranesoperi n

operation. A bubbl e detector connected to i pe, 35. The qperation_ of

C 39 |
the machine. i THCFEORs fiHers RrgRared frolEeetaite thaterals Tl of Garbefh Wikch PeRMIRl

stages.. | nact iﬁ’o?e QBQ of a value sufficient or smaller than that required to retain 99% or more of

cryptosporidium Parvum, giardia Lablia and pseudomonas Aurigena.

Numeral 15 indicates a reservoir. In the normal dispensing operation, the water in
reservoir 15 is at the level indicated by arrow 16, which will be called hereinafter the
“normal level”. Above that level, reservoir 15 is filled with air which can enter it

through a valve 17, when this is open.

Water container 10 is connected to the inlet of pump 12 by conduit 20, which
includes é valve 21. The inlet of pump 12 is also connected to reservoir 15 through
pipe 22 and valve 23. The outlet of pump 12 is connected to a pipe 25, which has two
branches, the first connected to valve 26 and through it to reservoir 15, and the
second‘ connected to valve 27 and through it to an opening into the inlet side of filter
housing 13. Another such opening leads through a valve 29 into a conduit 28, which
leads back to water container 10. Another opening on the inlet side of the filter
housing is connected to a pipe 30, on which is mounted a pressure switch or
transducer means 37, for confirming that the desired test pressure has been reached,
and which branches out into branch 31, having a valve 32 and leading back to water

container 10, and a branch 38, connected through valve 34 to reservoir 15. The



1. When the machine is inactive, all valves are closed. D spensing node:
2. To start the dispensing node, a start signal is giv i ropy, ate
way, e.g. by depressing a key which closes a circuit 2@5@83&%& g§
oper at i véwpoo/s9605s of the nachine to a s?#r ce of power. 3.pcCraLwmoe2dr opens,
val ve 27 opens, punp 12 starts, and water fS' punped at a pressure
sufficient to assure that it is transported fromcontainer 10 to the filter
housing 13, through the filter 14 to dispensing valve 36, and, water is

di spensed. Teﬁ mpde: 4. To,stop the dispensing node and prepare for the
filter integritisredwatek outletsidsool the dHier hpusing iseonnectediio aidispensitigqipe dbpn
which resets all valves to the inactive, closed node and closes punp 12.
18 SEPTEMBER ‘gll@‘sh ) @Qtasior poe way dispensing cheskovals: 36hwhich dpes ko dispenss -

to prevent fuyrther water bejng di spensed and reduces the pressure to

at nospheri c BF‘BE (HRen;t ?Pigm?ﬁ?li E?E s@?ﬁ\PéFS@B? (@ 893 ba) suffigient 40 oensomand
the punp is tiyate Thi,s .punps ter . into reservoir 15 to allow the air
in the reserVBF foFs ethﬁufgﬁ@gvgﬁieo%‘%vﬂ"’ﬁséﬁls & SYSgm againgh gigrobilegiealt he
wat er back ta_contai.ner .10 _through .exit .pipe 28. 7. As soon as air is

det ect ed t hr JHGHSIPR &0 fhe Brgwvaigr s‘gﬁl‘@@ a;%, PIeyeRt dripppg Arem thy Sltey pglet

builds in the filter,.housing,13 as, nore ter enters . reseryoir 15. 8. The
integrity che‘gﬁe%ﬁmtc}@’eﬁ? {.nngieﬁnﬁ hs Pger\é\g% A h@“@%é%‘iterg 1§ fnneried dp

inlet rises, 1ﬂ$§§| the test pressure, (e.g. 0'5 bar, which is preferably
wel | bel ow t ¥ PTter's bubbl e poi nt pressure) has been reached. At this

point, the water in reservoir 15 will have reached the |evel indicated at
11, which is the highest level it is assumed to reach.

The operation of the machine, in its three modes, takes place according to the

following stages.

Inactive mode:

1. When the machine is inactive, all valves are closed.

-Dispensing mode:

2. To start the dispensing mode, a start signal is given in any appropriate way, e.g. by
depressing a key which closes a circuit and connects the operative portions of the
machine to a source of power.

3. Valve 21 opens, valve 27 opens, pump 12 starts, and water is pumped at a pressure
sufficient to assure that it is transported from container 10 to the filter housing 13,

through the filter 14 to dispensing valve 36, and, water is dispensed.

Test mode:
4.  To stop the dispensing mode and prepare for the filter integrity check, a stop

signal is given in any appropriate way, which resets all valves to the inactive, closed

mode and closes pump 12.



Pressure switch or transducer nmeans 34 will then confirm by appropriate
signal that the test pressure has been reached and pu A a5
operation. If the filter 14 is integral, no air wll g;%sééggglwv%ﬁgh |§3
filled W tho¥@iRis fromthe previous dispense cycle. If bu rin
it, bubble detector 39 will be activated alid will generat e%@&%"? priate
signal to indicate that the filter is defective and nust be repl aced. At
this point, the integrity check is finished, and valves 26 and 34 return to
their closed state. Return to inactive node: 9. If the filter is found to
be in satisfacsory,opgid 29 Bpefl . @ it Fertha Ak Pirgefibassl andtieéudeBdiv ne
0

nmust be readi ed for nornma eration. For this purpose, an appropriate

signal is giv heAd predsil tHeGlfegduce pressure to at mospheric
. pressure and %38 sﬁféln%\‘;alaﬁ%lés:p bacg to container 10 via valve 21. Air is now

back in the top Of yifiges 2658AQIahd 32 og;eﬂ, irdeht pwab iOfctivatedr This pumips wagdrur ns
to the normal T'evel. 18 SEPTEMBER 2003 WO 00/ 59615 -14 PCT/|LOX 00207 10.

Val ve 21 cl 0se$y, RMGIRITSGS alldw thé aanieh (B résgeir tp beypudiedsinty the filten Housing:r
is punped fromreservoir 15 into the filter housing 13 (timed such that it

punps all of {hg WaSEceARE watFdacklt ddntrindr 19ithrough éxit pak 28. 21 opens,

val ves 23 and 17 close, and water is punped fromcontainer 10 to expel any
addi tional air7thatadeenhs iinis Betedted timougiothei exit dige 28.avaled I8 chzespad gipe
31. 12. Pump 12 stops, and valves 21, 27 and 32 close. Al valves are now
cl osed and the%rem@éﬂbﬁmimmmhermmgds abmore watgy entersigeservicti.vat ed. The
water in tube 35 during the integrity test nust be checked, as, has been

said, to detegMircinvdgeibheheck offthechlterd satsnoyy Thepressire & the Hltertpist Bifsck
coul d be a visual

until the test pressure, (e.g. 0'5 bar, which is preferably well below the ﬁlter’g bubble
point pressure) has been reached. At this point, the water in reservoir 15 will have

- reached the level indicated at 11, which is the highest level it is assumed to reach.
Pressure switch or transducer means 34 will then confirm by appropriate signal that
the test pressure has been reached and pump 12 will cease operation. If the filter 14
is integral, no air will pass 35, which is filled with water from the previous dispense
cycle. If bubbles appear in it, bubble detector 39 will be activated and will generate
an appropriate signal to indicate that the filter is defective and must be replaced. At
this point, the integrity check is finished, and valves 26 and 34 return to their closed

state.

‘Return to inactive mode:

9. If the filter is found to be in satisfactory condition, or otherwise has been replaced,
the machine must be readied for normal operation. For this purpose, an appropriate
signal is given, valves 21 and 23 open to reduce pressure to atmospheric pressure and
" return water back to container 10 via valve 21. Air is now back in the top of the

reservoir 15 and the level of water therein returns to the normal level. -



one, and such a check is included in the scope of the invention. However it
is possible and preferred to effect the check by a dey es a
physi cal parameter that is affected by the presence oﬁ%ﬁ%ﬁﬁgyﬁ%ﬁ?%%%
generateswossgmal i f bubbles are present. Said signal camrcanocgeera

vi sual or acoustic alarm or automati cal I'§/43et forth the procedure
programmed for this case, which involves disactivating the machi ne and
readying it for reactivation after the filter has been changed, as

herei nbefore set forth in describing the operating cycle of the nmachine.
An exanpl e of |@pvilgal2ialiews) ani calve2BnER and BRhipen, pirep H2ngartk; vind evdtsr ishe
followng, illustrated in Fig. 2. It conprises an infrared

transmitter/r g@ﬁba&fmmadeger(rdﬁr i18fihty, thafiltet Boushiy 13 (tmagsachi thgt #puti@s all of
transmtter 40, an IR receiver 41, optical neans, generally indicated at

42, for coll eticivigert 4@ sbiReradditimhalair)f rom transmitter 40 and reflecting it
back to receiver 41, an electronic alarm not shown, nonitoring the
intensity of thevValveRlaptes) vabws 28 iand 13roosepandijvater évipumhpad fromopontaizerdd a
signal if the intensity of the reflected IR radiation exceeds a .

pr edet er mi nedtd éwped hny additionad airthat mey be int thetféiter housing 13 [viawwalve 84 @gh PiPepi pe
43, which is either transparent or has a transparent w ndow 44, 18
SEPTEMBER 20031WD 00159615 - 15 PCT/1L00/ 00207 in front of said IR TD. If no
bubbl es are present, the reflected radi ati on sensed by IR sensor éias as a
certain val uel2uPimp 12 stopsiaad valyes Rb, 27 andsialesey Al jealves praypayp closed, n
front of the IR TD, the increased reflection _due to the bubbles causes the
reflected radaghingds now inastee bubteady febewsaeiA8die, and the al arm nmeans to
react as programmed. As stated hereinbefore, the inventionis not [imted
to the use of a punp, but any source of pressure can be used, in

Sich an embod TRetatFs bt 35 dufid o uels 7% B B anbey it hef 48 227
caui val nt 1 o dEBBUHCHBAD: DIREs s st g Sy gl e (A KUBRT Bl |

Sare one, and such a check is included in the scope of the invention. However it is possible

Y

‘and preferred to effect the check by a device 39 that senses a physical parameter that
 is affected by the presence of bubbles, and generates a signal if bubbles are present.
Said signal can produce a visual or acoustic alarm, or automatically set forth the
procedure programmed for this case, which involves disactivating the machine and
readying it for reactivation after the filter has been changed, as hereinbefore set forth

in describing the operating cycle of the machine.

An example of optical-electronic, automatic bubble checking device is the following,
illustrated in Fig. 2. It comprises an infrared transmitter/receiver pair (briefly, an “IR
'TD”); comprising an IR transmitter 40, an IR receiver 41, optical means, generally
indicated at 42, for collecting the IR radiation from transmitter 40 and reflecting it
back to receiver 41, an eléctronic alarm, not shown, monitoring the intensity of the
reflected radiation and so adjusted that it generates a signal if the intensity of the
reflected IR radiation exceeds a predetermined threshold value. The water to be tested

flows through a pipe 43, which is either transparent or has a transparent window 44,



nunerals. In this enbodi nent, a gas cylinder 40 is nounted on a cylinder
hol der generally indicated at 41. The cylinder hol der Vo diiand
adapted for liquid aerating machines and may be, in pa@gﬁﬁgﬂBgﬁ&dﬂé’g
described in EP 0 472 995 B 1 or in PCT patent application IL 98/ 00470,

and is th ot described in detail.;kt will generall
nmeans, suc adsafsgéclrgew means, for attachi ng'l#he gas cyli nder g‘af@brm)ibkz,%gand a

gas cylinder valve, unless this is part of the gas cylinder itself. As

described in the aforesaid applications, the gas cylinder valve can be
opened by any suitable  nmeans, such as a lever 45 to al] ow gas to escape
fromthe gas &fpRiRisal e £ 0 Lihbles ape presgat; theaetlecied, an sensed bR

illustrated is a lever, that ig norngl]y  hand-operated, this is nerely a
schematic il | S&PRE] Bes 2 eqriamyv P%fv@g&’éa %%t%&r%ﬁbﬁ@r‘@d% Iﬁo‘élbbleé\ﬁa@lie%t

wi th control ans, that wl | ace jt in . the inactiyv di spensi ng_ or test
mode in respoggt Pf)‘h;ﬁ% Hﬁ’éé%g}%?ﬁﬂi wilsetion gug F%ﬁ};slgﬁ{bleé_c&useg}he é{ﬂ%@si ng
a key or the like; and thergefore en a c ressed gas cylinder is used as
a source of prUERndo e?‘?eesgg‘ii&é‘?s}“%)g&é{]"f’omﬁf %.ag’&naﬂl?gﬁ it Ereft B progammed. nay
be opened or closed by said control nmeans, w thout direct manual

i nterventi on, and sugh \Y; Igoes re w.thin the state of the_art and need not
be described & stediferespbetore, fhe inverEon is pet GpaieA g the 45 of 3 nveImy e an¥ind

the cylinder | %{qg - upt, 46,
described in ¥ eXé;?%?lgg%@ g%%??@’aaf‘? %ﬁﬁpﬁu ™ %g&’gﬁgg'a#nda p@g’r%éls {ormay
pass through aapbgatinigl Beveragss)Snckan ambodinhert ioliloseitedObyoway Bhlegithgle orliy,xed
to the outlet of the cylinder holder and which retains unwanted particles

that 18 SEPTEWBER. 308H tharauporgsts 9f thesniofimenoy §ie Gribatare bf mek belequal or
Saf ety 1 oat i SSRLREROR buBtE bR el Gl ot B 22 RGe By e Bame
entering the pBiBrald.ithttBis éibddiment, a gas cylinder 40 is mounted on a cylinder holder
generally indicated at 41. The cylinder holder may be of any kind adapted for liquid
aerating machines and may be, in particular, such as described in EP 0 472 995 B1 or

%

D}

in PCT patent application IL 98/00470, and is therefore not described in detail. It will
generally comprise means, such as screw means, for atggching the gas cylinder 40 to
it, and a gas cylinder valve, unless this is part of the gas cylinder itself. As described
~ in the aforesaid applications, the gas cylinder valve can be opened by any suitable
means, such as a lever 45 to allow gas to escape from the gas cylinder. However,
while the cylinder valve control means illustrated is a lever, that is normally
hand-operated, this is merely a schematic illustration. It is preferred that the
apparatus be pi'ovided ‘with control means, that will place it in the inactive,
dispensing or test mode in response to a simple command given by the user, e.g. by
depressing a key or the like; and therefore, when a compressed gas cylinder is used as
a source of pressure, it is desirable to provide a cylinder valve that may be opened or
closed by said control means, without direct manual intervention, and such valves are

within the state of the art and need not be described or illustrated.

When the valve opening means is actuated and the cylinder valve is opened, the gas
escapes through conduit 46. As described in the aforesaid PCT application, the inlet
of said conduit may pass through a pre-filter, such as a small block of porous material

fixed to the outlet of the cylinder holder and which retains unwanted particles that



A water container 48, which has the same purpose as container 10 of Fig. 1,
has an inlet in which opens gas conduit 46. It is furthe j "W a
dip tube 47. Dip tube 47 is continued by conduit 49, I@éﬁﬁwegwgl
and through it to conduit 25. Conduit 25 | eads through valve 27 to filter
housi ng 13V@AAMS¥tanches out into two bramggehes 22, both if RATELOC6z,

t hrough val ves 23 and 26 respectively, to reservoir 15, as in the

enbodi ment of Fig. 1. As in said enbodinment, conduits 28 and 31 are

f eed- back condui tls t&g\j\fﬁéer b(%ttle 48. The operation_of this enbodi nent of
the inventi offa P19%e SCQUCR 24t PRIsagaways: rauch psdatenavitl alser parfomef asra

d i bed, vacl IS [ : | L 1
i scont e’ Sredcior area i WEREHES (60 Bk S RERIH oy PiERee BCpiinger

" val ve. As hafiltbeanitsaid, in a second formof the invention the test of the

filter can be carried out by feeding gas directly froma gas cylinder,
such as cylinder 40, to the filter inlet. 1In that case, the reservoir 15,

and conduits,leading to a fromit, can be omtted and conduit means can
be provided {eX#hg %?gww%%%ﬁ’é‘?EW%@cqmﬁéQ‘?ﬁf@r1=h&$l@t.

Val ve nmeans Wit inBShieh QpeaEsasS&Indak 46! tﬁﬁﬁ’ : gass.cyli nderto the

wat er cont ai ir%%r,mwhen t he a%apir atgfs“il\sgl?llns eggggogé%etgrﬁlégﬁn%éﬁ%ergﬁﬂpne

filter, whentubeld iappatimiedsdy coniuit 8 clendingito galveds. andahebuphivg JHRaHms 291 | |
ram_to close and discontinue the gas

be controlled, preferably by a pro

feedin V\,henCPﬂ‘Emﬁggtl @W@‘ﬁg‘? Héediltes honsing 13nand branchesrout dstoetwios,
~the opgrati o} ghetshz?_ %ﬂi [E%X,BI? lté;h? ane.,.as ggscri bed, W tﬁm?ef erence
to the fi rstgﬁagrm 0 "E%ﬁe |nve‘r?1k%| o 1Y ﬁ&esa}zgan% POBETHEY: 9 FSEHIM ess

desirabl e, t o5 pisdvitHe cinbodiarpabAFLs 10 AshinWatdeRbodHER: 28Nt C essed
gas cylinder, using the first to gﬁlsspense watgr (a’md ttﬁe 18%I§I§T%6B 003

WD 00/ 59615 feedsbreiocpmbiity 1o watey bettlet®d t o provi de gas at test pressure to
the filter, or to replace the water -container by

The operation of this embodiment of the invention is the same as that of the first
embodiment hereinbefore described, except that, instead of starting/stopping the
pump to create or discontinue pressure, this is achieved by opening/closing the gas

cylinder valve.

As has been said, in a second form of the invention the test of the filter can be carried
out by feeding gas directly from a gas cylinder, such as cylinder 40, to the filter inlet.
In that case, the reservoir 15, and conduits leading to and from it, can be omitted and
conduit means can be provided leading directly from the gas cylinder to the filter
 inlet. Valve means will be provided selectively to connect the gas cylinder to the
water container, when the apparatus is in the dispcnsing mode, or to the filter, when
the apparatus is in the testing mode. Said valve means will be controlled, preferably
by a program, to close and _discontinue the gas feeding when the test pressure bas
been reached. In all other respects, the operation of the apparatus may be the same as

described with reference to the first form of the invention.

It would also be possible, though less desirable, to provide the apparatus both with a

pump and with a compressed gas cylinder, using the first to dispense water and the



a direct connection to the water nmains and provide gas for testing by a
conpressed gas cylinder. Although enbodi nents of the inv L en
described by way of illustration, it wll be apparent %nggbﬁ-ﬁ'@néﬁég@s
can be ca g&%g t with many modi fi cat | ons, variations and adaptations,

wi t hout d&{) fromits spirit, or exceeding the scope RSFT/RLAXIGRITa| ns.
VD 0059615 - 18 CLAI M5 18 SEPTEMBER 2003 PLW | L0O0/ 00207 1. Water di spenser,
whi ch conprises, in addition to a water container (10, 48), a filter

el ement (14) contained within a filter housing (13), having an inlet and a
di spensing outlet (35 36), a source of pressure (12, 40) and fi rst vaI ve

and first condwtdnd(td rovide gablat tebbhra¥Bie so fHRIFlfeL Al 'tJ‘EéIpY?E ?&dﬁ Wi or

container to said filter housing Inlet; a - neans ng gas
filter housi ng dirdcetodnectioreab eheaatep TRaEER] pride adl fbrfeting ﬂsyacamgfeg%aure
gauge or other transduction neans (37) for rmnltorl ng the pressur, at the
filter inlet; gandylindera control nmeans for controlling said gas feeding
means to cause said feeding or stop said feeding when the pressure at the
filter inlet has reached a predeternmned test pressure, said test pressure
being lower than the bubble point. 2. Water dispenser according to claim
1, wherei n( t h;Altﬂmngh embodiemstitnof the invention hevebekh désctibbdby wagRf ilfiftration; ita
reservoir (15

will be apparent that the invention can be carried out with many modifications,

variations and adaptations, without departing from its spirit, or exceeding the scope

of the claims.



b - second valve and conduit neans (22, 23, 25, 26) for controlling the
| evel of water in said reservoir; and ¢ - the control EE %ﬁ%o&h' rd
conduit and val weonedss (34, 30) for permtting or preve 1-{« 5207

adm ssion of water into said reservoir. 3. Water dispenser according to
claim2, wherein the third conduit and-18val ve neans (34, 30) connect the
reservoir to a second filter inlet, wherein the pressure gauge or
transduction neans (37) nonitors the p(HsAIMS8 of the second filter inlet,
and wherein control neans cause said second and third valve and conduit
means to permt or prevent the admission of water into sai d reservoi r.d_\/\D
0059615 18 SERLE I 0 enser gcceor ding
to claiml, 1vaher g/fﬁﬁlp%ggg%u%o# re%éﬂri%a?igm&t%%tg (y1 ' nder
(40), pr ovidBdda iltdr olatemt(3) com@isanditiin By KAfingd QIB)CBHHI@ dhng the
adm ssi on of corrpressed gas fromsaid cylinder into said water container
(48), and tpletrihe dspensmg ﬁgtlgh§35,o36)sa goticet eff pressete (Bhpt@)sandondui t

and val ve r.f S et direct fromsai g gas

cyl i nder. ?ﬁ% gé{?i‘% %n‘ggﬂ"ﬁggf)g@ ’50(2811 22) % ‘g#)aﬁnﬁﬁi’se%%ggélﬂ% Piidess e of
pressure i Saad BeHMRin&: tovﬂﬁrﬁltjéxsl&ﬁ{ﬁﬁé iegording to claim5, wherein the
second val ve and conduit neans connect the reservoir to the punp and/or to

the filter a-housimgior fealingrgadi tocaid fitter SRdinLEABY & Ereht®BLS BibsAD
and/ or said fil housing inlet. 7. Water dispenser according to claim 2,

wherei n t hét %Efiggebf pressure is

b — a pressure gauge or other transduction means (87) for monitoring the

pressure at the filter inlet; and

¢ — a control means for controlling said gas feeding means to cause said
feeding or stop said feeding when the pressure at the filter inlet has
reached a predetermined test pressure, said test pressure being lower

than the bubble point.

2. Water dispenser according to claim 1, wherein the means of feeding gas
to the filter inlet comprise:

a — a reservoir (15);

b — second valve and conduit means (22, 23, 25, 26) for controlling the level
of water in said reservoir; and

¢ — the control means comprise third conduit and valve means (34, 30) for

permitting or preventing the admission of water into said reservoir.

3. Water dispenser according to claim 2, wherein the third conduit and
valve means (34, 30) connect the reservoir to a second filter inlet, wherein
the pressure gauge or transduction means (37) monitors the pressure of
the second filter inlet, and wherein control means cause said second and
third valve and conduit means to permit or prevent the admission of water

into said reservoir.



a contai ner of conpressed gas and conduit nmeans for controlling the

adm ssion of conpressed gas fromsaid cylinder into thﬁ fo ﬂ|®g)r 8.
Wat er di spenser wo®@0396isng to claim 7, wherein the seco &V%E;I,E 5bo7 Rdui t
means connect the reservoir to the water container when conpressed gas has
been admitted into it and/or to the fitwer housing inlet or disconnect
said reservoir fromsaid container and/or said filter housing inlet. 9.

Wat er di spehs¥ratar disndinsgr accarimgri@clanner, eviereie the somete wilpressaird is condui t

means are such as to selectively Low t he source of pressure to _feed

wat er into & [f8TEE i8S %ﬂ&fJ@ay@{O& grepidgdewath viahvs ddblogndoeondnifir aw
wat er t her i : S p i i | id.
reservoir %{1%&213 é?gjdg%rcélﬁkﬁggﬁﬂ%gﬁga%d ave nod?* %doﬁé£%$%(ﬁeéast (t:rso ?I? nsglﬁl evel .
WD 0059615 c¥BnBEPTEMBER2@88r REEAINET48)20{d tRO-mdfns Wit RedHis peass’
accordi ng to,(fl aim2, wherein the third conduit and valve neans are such
as to per mseid &l{estindef eamprige sonduitiand salveowsiang for feding gas tdispd aced by
wat er fed i. -he. reservoi., and t.o.displace air and/or water fromsaid
filter -houslmﬁg.&lgefﬁfyvé?@rS%fisgﬁéﬁé’bpdg’&cor ding to claim1, wherein the
filter housing is provided, in addition to its dispensing outlet, with a
second outlet on the filter inlet side. 12. Water dispenser according to
claim1l, u“heWaitar lispensenactopdingeto dlaim 2, WleABac khOubhRb EPreREiedst 0
conduit neans for returning, to the water container, water displaced from
the filter H¥Png. 13. Water dispenser according to claim1, wherein the
control neans for

6. Water dispenser according to claim 5, wherein the second valve and
conduit means connect the reservoir to the pump and/or to the filter
housing inlet or disconnect said reservoir from said pump and/or said filter

housing inlet.

7. Water dispenser according to claim 2, wherein the source of pressure is
a container of compressed gas and conduit means for controlling the

admission of compressed gas from said cylinder into the water container.

8. Water dispenser according to claim 7, wherein the second valve and
conduit means connect the reservoir to the water container when
compressed gas has been admitted into it and/or to the filter housing inlet
or disconnect said reservoir from said container and/or said filter housing

inlet.

9. Water dispenser according to claim 2, wherein the second valve and
conduit means are such as to selectively allow the source of pressure to
feed water into the reservoir, whereby to displace air therefrom, or to draw
water therefrom, selectively to cause water partially to fill said reservoir

to a predetermined, normal level or to a higher testing level.



controlling the gas feeding neans are activated to stop said feedi ng when
the pressure at the filter inlet has reached a predetergg r ure.
14. Water di speng@gomgaording to claim 13, wherein the ﬂgegggfg%g%@%@?
| ower than the bubble point pressure of the filter elenment wthin the
filter housing. 15. Water dispenser agoording to claim 13, further
conprising an optical or acoustic alarmfor signaling if, at the test
pressure, bitbbMesteapligamsat agcordihg €6 chafit @ wh@ein e Ehid sPadsey aggcor di ng
to claiml1, erein the control neans  conprise a mcroprocessor. 17. Water
di spenser FEH INSANS BreSHEM as touperaiih to Hatvosiwce ointeethres fidies horstog anmed

sel ectivel : t I er oo n.one of the foll ow ng ,.nodes: .i nactive
rode, i 1 virih Bl el 0P HAEL o iRES Ry oGl at PO\iTdas0 s 16
SEPTEMBER 2Q{3%or Wgﬂarlﬂpg,g/gg;a@ﬂte-ra;gusmg val ve neans are cl osed; dispensing
node, in which the source of pressure is activated and the first valve
nmeans ‘are open; and test node, in which the gas is fed to the filter
inlet. 18. \at di spenser according to claim1, which is a donestic
drinking wdt etV fies pisRapser jagcoydingr togelepandewhaeewr thenfiltes hausing is
wherein th ' r.el at LS. C n.ftrom ng,4 he_ grouyp si stjng of
m cr opor ouS)régfrﬁitkﬁ’eﬁ?gagﬁ&e%lrt(zﬁtess{iggrgn érd ti&gd%tlﬁ i ?%anp‘%“@ge r%rﬂtdf“? om
ceram c natfdtdrandet gi®@é.al or carbon, with a nomi nal pore size of a value
sufficient or smaller than that required to retain 99% or nore of
Cryptosporidi um parvum G ardi a

12. Water dispenser according to claim 11, wherein the second outlet is a
feedback outlet connected to conduit means for returning, to the water

container, water displaced from the filter housing.

13. Water dispenser according to claim 1, wherein the control means for
controlling the gas feeding means are activated to stop said feeding when

the pressure at the filter inlet has reached a predetermined test pressure.

14. Water dispenser according to claim 13, wherein the test pressure is
lower than the bubble point pressure of the filter element within the filter

housing.

15. Water dispenser according to claim 13, further comprising an optical
or acoustic alarm for signaling if, at the test pressure, bubbles appear at a

filter outlet.

16. Water dispenser according to claim 1, wherein the control means

comprise a microprocessor.

17. Water dispenser according to claim 1, wherein the control means are
programmed selectively to place the dispenser in one of the following

modes: inactive mode, in which the source of pressure is inactive and all



| abl i a and Pseudononas aerugi nosa. 20 Water di spenser according to claim1,
wherein the filter elenment has a bubble point pressureéfs BER a
.0.5 bar to 8 bgfg oeshsisVat er di spenser according to cla ?CT e EST C
use, wherein the water container has a capacity fromO0.5 10 rters. 22.
Wat er di spenser according to claim 1, Jior donestic use, wherein the
reservoir has a capacity from50 cc to 1.5 liter. 23. Water di spenser
according tihectalive) heahl! AREICISRAPIdiShEKEiAE AbEE! 19-wARM ¢RE devicerf or
signaling the presence of air bubbles in a water stream issuing froma
filter out|ressuikiislacbvated sed thedfmdt salvermeananane vpen;, arad teshanatd, gm
receiver, a fadiation.tra re wi.ndow for permtting the transmtted
radi ation t ’ﬁ’tcgatggrggé 1g ﬁ%‘i]g\ﬁg?}é‘? P’iftef“é%%% reflecting means for reflecting to
said radi ation receiver the radiation which has traversed the water
stream a radiation transparent w ndow separating the water streamfrom
sai d radi ati®&n Watensdikpéreveradetosding tabiatdi Dnwhedeiy ar dodbstid arPRFAEVBER
2003 WO 0059615 PCT/1LOQ 00207 -22- electronic neans for nonitoring the

i ntensity OYateRdisnemser-i on received by said radiation receiver and
generating a signal if said intensity exceeds a predeterm ned threshold.
24. Water dispenser according to claim2 3, wherein the radiation is
nfrared fad aWeRr dispenih e dien ARt CRHGRORY URE Hlrdripdht ion 1o a
water container, a filter elenment contained within a filter housing having
an inl et arcdosen dfrepensineggoutheetgroapd congisting abf endapbirssd sontteiit means

o

for feeding water .
Qnemtbranes, or microporous filters prepared from ceramic materials, metal
or carbon, with a nominal pore size of a value sufficient or smaller than
that required to retain 99% or more of Cryptosporidium parvum, Giardia

lablia and Pseudomonas aeruginosa.

20 Water dispenser according to claim 1, wherein the filter element has a

bubble point pressure in the range of .0.5 bar to 8 bar.

21. Water dispenser according to claim 1, for domestic use, wherein the

water container has a capacity from 0.5 to 5 liters.

22. Water dispenser according to claim 1, for domestic use, wherein the

reservoir has a capacity from 50 cc to 1.5 liter.

23. Water dispenser according to claim 1, further comprising an electro-
optical device for signaling the presence of air bubbles in a water stream
issuing from a filter outlet, which comprises a radiation transmitter, a
radiation receiver, a radiation transparent window for permitting the
transmitted radiation to traverse the water stream, reflecting means for
reflecting to said radiation receiver the radiation which has traversed the
water stream, a radiation transparent window separating the water

stream from said radiation transmitter and said radiation receiver, and



fromsaid container to said filter housing inlet; a - a filter el enent
contained within a filter housing having an inlet and ] i et;
b - a conpressed gas cylinder, ¢ - valve neans for caua%gtégmgge@{gas
to flow from sai ¥ QYSPa8er to said water container, d - fiRCIILeEIOS and
first conduit means for causing water to flow fromsaid container to said

filter housing inlet; e - a reservoir; #2- second val ve and second conduit

nmeans for co[mgrct i.ng said,reservoi.r tg .said water container for
cont rol | i ng ©{4FEFoRLs Beagys for anqpitering the dntensityeef the radigtionimepeiged Myve and

third conduigt;dEBaistER" [ 14 reservoit.to..said.filter . housing
inlet; h - g%léissurgtléglfgg&grggt% %1:%1:% %g%ﬁngoar S]r%lﬁ? f%?qlﬁdn??{gl r%’éc‘slﬁfl%aat t he
filter houpredptenhéied €idshold. val ve control neans for causing said second
and third valve and conduit neans to connect said reservoir to said

container and/or to said filter housing inlet or disconnect said reservoir

fromsaid cgnptagner and/or said . filter housing inlet. WO 0059615 18
SEPTEMBER 2%3%&*} ﬁt%’@f‘ﬁ%%@?c‘lrﬁ‘é.@g 5@ clagg 23 » yRereserthe dadiatg ao cl ai m

18, wherein the,sour(t:e of pressure is chosen fromthe group consisting of
punps and cont atfetBiprredorpiéasbengas. 27. Method for testing the
integrity of a filter elenent contained in a filter

25. Water dispenser, which comprises, in addition to a water container, a
filter element contained within a filter housing having an inlet and a
dispensing outlet, and first valve and first conduit means for feeding water
from said container to said filter housing inlet;

a — a filter element contained within a filter housing having an inlet and a
dispensing outlet;

b — a compressed gas cylinder,

¢ — valve means for causing compressed gas to flow from said cylinder to
said water container,

d — first valve and first conduit means for causing water to flow from said
container to said filter housing inlet;

e — a reservoir;

f — second valve and second conduit means for connecting said reservoir to
said water container for controlling the level of the water in said reservoir;
g — third valve and third conduit means for connecting said reservoir to
said filter housing inlet;

h — pressure gauge or transducer for monitoring the pressure at the filter
housing inlet; and

1 — valve control means for causing said second and third valve and
conduit means to connect said reservoir to said container and/or to said
filter housing inlet or disconnect said reservoir from said container and/or

said filter housing inlet.



housi ng, in a household drinking water dispensing apparatus, which
conprises the following steps: a - feeding gas to the fj L f a
conpressed gas Gybishdgfs b - nmonitoring the gas pr ess&éeégg;%%%mﬁyg
inlet; ¢ - discontinuing the feeding of gas when said pressure has becone
the test pressure; and.d - verifying whiether air bubbles appear in the
water issuing froma filter outlet, and if they do appear, substituting
the filter,26MWARet HidpaaY¥erIRcddPlin2RPQEIm I&%hﬁ’é%rpﬂlé 9?1%@ o???eéjs'lﬁgens' ng
apparatus. 28. Method for testing the integrity of a filter elenent

cont ai ned iia shésdnt efromhothei rgroupc condistigngt cfc lpainmp? 7and ucs@in@enfi si ng:
a - providing a reservoir; b - feeding water into said reservoir to a
predet er mi ﬁ:gg}pr,%? $99-evel ; when it is desired to test the filter: c -
filling all the pores of the filter element with water; by filter water
through the elenent in the normal operational node; and d - feeding water
into said ragseneehsd for ﬂe@tiﬁg thBenV&lr&fy dfey Altel BRASAAL doRtRincldGila iges! .
while allow ng air contained therein to flow out of said reservoir into
the filter homstnggin ra drousebokbylriikiplsasiatgr t ispewding appdta¢usnivdiicki de  of
the filter housi.ng. Zﬁ.ul\/Et ho% of . operating a water dispenser having an

i nactive, £OTHHASEEILeAGUARIPE PRt egrity test node, which conprises pl acing
the dispenser,.d " ret. V1 i . od conpri sing
creating ot a P P Er A Lhe MR iRt oahr @b 80t BOUARLEDC R BLbbl 6 v
0059615 18 LSERIdBIthE RS gafpFédsudd 20RO Tilter inlet;

¢ — discontinuing the feeding of gas when said pressure has become the

test pressure; and
d — verifying whether air bubbles appear in the water issuing from a filter
outlet, and if they do appear, substituting the filter, while if they do not

appear, continuing to use the dispensing apparatus.

28. Method for testing the integrity of a filter element contained in a filter
housing, according to claim 27, further comprising:

a — providing a reservoir;

b — feeding water into said reservoir to a predetermined, normal level;
when it is desired to test the filter:

¢ — filling all the pores of the filter element with water; by filter water
through the element in the normal operational mode; and

d — feeding water into said reservoir to raise the water level therein to a
test level, while allowing air contained therein to flow out of said reservoir
into the filter housing inlet thereby displacing the water in the inlet side
of the filter housing.

29. Method of operating a water dispenser having an inactive, a
dispensing and an integrity test mode, which comprises placing the
dispenser in the test mode, carrying out a testing method comprising

creating at a filter housing inlet an air pressure lower than the bubble



-24- point pressure of the filter element contained within the filter

housi ng, verifying whether air bubbles appear at the f4i e - R

outlet, indicatyggedefsaulty filter, substituting the fﬂ% ,E;,TLOO i%?@oi;”ound
to be faulty, and placing the dispenser back into the i nactive o

di spensi ng node. 24-

point pressure of the filter element contained within the filter housing,
verifying whether air bubbles appear at the filter housing outlet,
indicating a faulty filter, substituting the filter if it is found to be faulty,

and placing the dispenser back into the inactive or dispensing mode.



