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cool ers have | ong been used by consuners as preferable sources of drinking
water. In a typical bottled- water cooler, a refillable bottle filled with
purified water is 10 placed atop a base. The base includes a tank reservoir
having at |east one spigot. The bgggkg gggoﬁhe tank reservoir are in

fluid conmuni cati on with each ot he user turns on the spigot,
water flows out of the tank reservoir which in turn withdraws water from
the bottle. Wen allcdke; Nad@s-r it A 1i8ing F1RAM D3 dperfaiisured, the
bottl e needs to be replaced There are vari‘ous i nconveni ences associ at ed
with bottled-water coolers as nentioned above. First, replacing an enpty
bottl e wddhriaddll Il ilpttle is quite a strenuous task. Specifically, it
requi res a person_w.h .considerabl si.cal_..2Q .strength to carry and pl ace
afilled bottle atk %rﬁ?ﬂﬁﬂﬁi°ﬁw%§i ‘y {5 ARG FEB Snto the base

t ank cardi@mmesm,erandsmdnagarmxﬂwm% acwv&tterldugstandb@tl@pemi@m loéd vi a
teleghoge ﬁgﬂ iH“E‘%§Eé¥’cd%f¥¥ ivery person delivers a new water
bottle an per orms the replacement. Thus, replacing the enpty 25 bottle is
qui te inconveni ent and tinme-consum ng, not to nention the cost associ ated

wi th delga¢&igtouNd errtat ively, filled bottled water can be stored in
advance. wever,

tiaon ui res_stor ace Sti there is a
need for a person B%‘iﬁr?%?&?é}%ﬁ@t#%@mveﬁ E‘Hf Pﬁlnt I’féegotbtyl gonsuners
repl aclewtpre%rﬂlﬂr@ l;.sﬁﬁﬁ'démtdmlﬂl!ﬁﬂiﬂ bw\a&bcr caal er S:y@iglaa:la];blofttléd- |
typical systemis mar ete c rea i fornia,under
t he mod&FSRns&° (%iaﬁégiﬁMaéég 3&8ﬂeg W&Eg| prrifiied, vategr,igat or
bot t1e wilsiddde atlomstaezmb,se/vat @he base includes a tank reservoir having

at least one spigot. The bottle and the tank reservoir are in

fluid communication with each other. When an user turns on the
spigot, water flows out of the tank reservoir which in turn
withdraws water from the bottle. When all the water inside the

15 bottle is consumed, the bottle needs to be replaced.

' There are various inconveniences associated with
bottled-water coolers as mentioned above. First, replacing an
empty bottle with a filled bottle is quite a strenuous task.
Specifically, it requires a person with considerable physical

20 strength to carry and place a filled bottle atop the base. Mis-
positioning the bottle onto the base tank can cause water
spillage. Normally, a water distributor is called via telephone
in advance. Thereafter, a delivery person delivers a new water
bottle and performs the replacement. Thus, replacing the empty

25 bottle is guite inconvenient and time-consuming, not to mention
the cost associated with delivery. Alternatively, filled
bottled water can be stored in advance. However, this option
requires storage space. Still, there is a need for a person
with physical strength to perform the bottle replacement.

30 There are continuous-flow water coolers available. A
typical system is marketed by Topway Global, Inc., Brea,
California under the model number POU-425H. Typically, in such
a cooler, there is no water bottle visible. Instead, water
comes directly from the water supply, such as the water line of



cones directly fromthe water supply, such as the water line of 1 éB @UG
2005 WO 02/ 094706 PCT/ US02/ 15693 2 a building. That is, the suppl A6 W8 er
goes di req,dgxz/gﬂ.,&he wat er tank of the cool er base. Very §l{2,1t5gy§
supplied water ~passes through a seri of filters for purification before
entering the tank. The water level inside the tank is sensed 5

el ectronically. Wien the water level is above a predetermned |evel, the
sensor inside the tank signals an installed el ectro- nmechanical valve to
shut of f, the wai S j nt . rq3hand, :ym-_qp wat er
level is be o]ywé?lfrﬁi’ p?%gie%/e%ér:’i (r?:eﬁdé]eﬁ&e@;{fe%aﬁs%sﬁé%ﬁlect S lt,he e
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In a codddunuised QYYHed efetRAl &ds #1BES-d SEW JAed Tt i Yertidey repl ace
t he depleted water bottles' and thus elimnate "all ,the assocj ated
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water is a key attractive eature. Mire particularly, a l'arge volune o

cl ear watefel nsbhr sensenshbress pore | eledrreyredhmnisak sthth t open

cl eapy i nARP Abid GFANES Sto LB vieiabtaniaf f ecting the user
psychol ogi cally even before, any water is consuned. 25 To reap the

advant ages of bot L1 He G HRPYRT koW Rt 0 I MR s - TR it d1° AT
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wat er val ve ubnmerged under water level inside the bottle, The
val ve i $ing&kdehaitpry vleRL bis £91¢raled, when the sensing mechanism

fails, spillage can result in a hazardous flooding.
Despite the aforementioned drawbacks, bottled-water

coolers have certain consumer appeals. Among other things, the

20 aesthetic display of the visibly clear water is a key attractive
feature. More particularly, a large volume of clear water
inside a transparent bottle conveys the perception of
cleanliness and freshness, thereby favorably affecting the user
psychologically even before any water is consumed.

25 To reap the advantages of both the bottled-water and
continuous-flow water coolers, hybrid forms of water coolers
have been devised. Such a cooler is typically disclosed in U.S.
Patent No. 4,923,091, Sutera, entitled "Self-Filling Bottled-
Water Cooler", issued May 8, 1990. In Sutera, a bottle is

30 attached to a water tank base. The bottle is hooked up to a

‘ constant water supply line. Water is admitted to the bottle
through a water valve which is submerged under water level
inside the bottle. The valve is linked and actuated by a float
which wraps around an elongated tubular air vent. The air vent

35 in turn is centrally positioned inside the bottle in a direction
along the height of the bottle. The outlet of the air vent is
also below the water level. The float is capable of
telescopically moving along the tubular air vent.



whi ch wraps around an el ongated tubular air vent. The air vegé} ag @El turn
Is centrally positioned inside the bottle in a direction é & hei ght

of the bottle., The outlet of the air vent is also bel ow the wat | evel

The fl oat Wgoﬁl%é‘m e of telescopically noving along the &%T!P%‘Pﬁa?ﬂ’r’ vent .
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bottle rises, the float noves upwardly until a certain level is reached
and shuyts off the mater val ve. On the other hand, when the water |evel
falls, the float f t he ﬁece |n wat er . | evel consequ tIy opens

and
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to prs)Vl&ﬁlﬁe%@é@tEl}eo@ﬂ)@ﬁs hené Ngat&e vaped hellew iy ardegest®ffow into
conventi gnal | ed-wat er cooler yet wthout its associated
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without its associated inconveniences.

15 Disclosure of the Invention
It is accordingly the object of the invention to
provide a continuous-flow drinking fluid dispenser with the
drinking fluid visible to the user.
It is yet another object of the invention to provide a
20 continuous-flow drinking fluid dispenser with less moving
components and having smaller component sizes, thereby improving
overall operational reliability and curtailing manufacturing
costs.
The drinking fluid dispenser of the invention includes
25 a bottle having a closed end and an open end. In a first
embodiment, the open end is attached with a gasket and is
disposed into the opening of a dispenser base via the gasket
sealingly. Mounted inside the bottle is a valve proximally
connected to a float by an actuating arm. The valve is
30 positioned above the fluid inside the bottle and is connected to
a continuous-flow fluid source. During normal operation, the
float closes and opens the valve, respectively, via buoyantly
floating on fluid which rises and falls inside the bottle.
There is also a pressure vent with an orifice disposed through
35 the bottle and above the bottle fluid to maintain ambient
atmospheric pressure inside the bottle. |



30 positioned above the fluid inside the bottle and is connectegdytygg 7805
continuous-flow fluid source. During nornmal operation, the float closes
and opens ve, respectively, via buoyantly floatin kd.whi ch
ri ses andeaﬁ%/eéﬁ%or?si de the bottle. Thefe is also a pr essu?l)e&?/ggndtz}ié\n&?h an
orifice disposed through 35 the bottle and above the bottle fluid to

mai ntai n anbi ent atnospheric pressure inside the bottle. | 6 AUG 2005 WD
02/ 094706 PCTI US02/ 15693 4 In a second enbodi ment, an adapter is

sandwi ched betwe t es%acsri(;temsg arto’\alae%heg%&q{elll q%o%% L AchkRe adapter

acts as a spacer Ich alTows a regu e € converted for
use as derasmudis-FaEiet |and Wispmeserent oFf ddeokdtde -wi e Relapter

i nventi giptsThase aphdadhaihiaataresiand Atanageted ddteld reemd on wi | |
be apparent tofa%;o e skilled in the art fromthe ,ollow ng detailed
descri pt9BH ek Podiheérs it t4PR u%‘-‘c‘o%?é‘hﬁi‘r’gwd ] €L dwhich i ke
r ef erenceccuordaradess wigflrertie irherdtienparts. Brief Description of the

Drawi ngs Fig. 1 is,an explod Vi € shown in perspective, of . key
conponent s of the%‘?hre?ss? oogfq%tf%(ﬁuﬁees iar{@erﬂeqrvc?%%aﬂe& Ofoitélea

cr oss- seagtvenrtalonivell, 1 tlek eapee oyt tthe thome <5128 dh Ehg akt dirarhdle r st
enbodi & | | ON3 . Fl.Ok. 43 i Vi of. e pressure
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f ragmentiane Wavs shown in cross-section, of the float actuating the valve
when the fluid | evel recedes inside the bottle; Fig. 4Bis a fragnentary
view, shown in cross-section, of the float actuating the valve when the
fluid | @eelef iasrihot i def tiies ntdwirigdi g. S5A is an insert view taken

wWithin the circle Psipc‘; Q.‘lf J'!:sI %n 4e'6>‘iploded view, shown in perspective, of
key components of the first embodiment of the invention;

Fig. 2 is a cross-sectional view, taken along the line

15 2-2 of Fig. 1, of the first embodiment of the invention;

Fig. 3 is a perspective view of the pressure vent used
in the first embodiment;

Fig. 3A is a cross-sectional view of the pressure vent
taken along the line 3A-3A of Fig. 3;

20 Fig. 4A is a fragmentary view, shown in cross-section,
of the float actuating the valve when the fluid level recedes
inside the bottle;

Fig. 4B is a fragmentary view, shown in cross-section,
of the float actuating the valve when the fluid level rises

25 inside the bottle;

Fig. 5A is an insert view taken within the circle 5A
of Fig. 4A;

Fig. 5B is an insert view taken within the circle 5B
of Fig. 4B;

30 Fig. 6 is an exploded view, shown in perspective, of
the key components of the second embodiment of the invention;
and

Fig. 7 is a cross-sectional view, taken along the line
7-7 of Fig. 6, of the second embodiment of the invention.

35 Modes of Carrying Out the Invention
Reference is now directed to Fig. 1 which shows an



Fig. 5Bis an insert view taken wthin the circle 5B of Fig. 4B; igﬁiwg 6
I s an expl oded view, shown in perspective, of the key corrponentis8

second er‘rtwg'k)ﬁ@]%o@f the invention; and Fig. 7 is a Crossﬁ(ﬁﬁﬁ%@ﬂ?@g Vi ew,

t aken al ong I'ne 7-7 of Fig. 6, of the second enbodine
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expl oded vi ew of the key conponents of the first enbodi nent of the
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of 'thi s SHEREL ydech OF FAE ) SIS I ot enb IR Y
cl osed é@e G.nVERE i t9enara kL HEiidrigsl odde slefiqrannsamemersdt i al

such as 1{Lals sty @ Br A9 entdSRRSAD ifSiviRd he lldd eotdie a fluid
valve 10 which is actuated by a float 12 via an actuati ng arm,14. The

fluid VRYOARHEPIENE St F rORSLESRY froudBratRat Sk vSsour ce,
such as grurdraigl yaifde | o ech 10 pBheni matferdi dAAidudings W) Rrefpraaidic owmt er

fromthe water supply source, passes .t hr.aqugh a series of filters (no

Chown) B o HRdRSE D o R B SRy e el an be

rever se icsrasimtest Imardofilodt ack id taratdcuddniown amm tille arthe Hiarig i s a
ket j t fot . i

or ot or abB IS O Gy aeffydRA NG e didl stk sfipdanttizag 1S

gasket BEldnmshdhs arain fyatey Hingd(ngh Ghawnlomdh ekhid PMA+he bottle 4.

D spesedbmetiragiRe Groeed &hdh 6 ¢t AddL# Huddee Reidde thrdaupl lai s a

pressure vent 18, In this enbodinent, the pressure vent 18 is 20 designed
Do be | mSIiesmIoF (ke t o i) RATqiR Sty thefghuisl jvalye
per spectiose VIR fr 1t B Yool cdh Ud Fevdhrsd Dsndiess oreatdrismi
vent 18 ek, FLAERE 0 Dl 2T EHAGEET | connect ed to a hol | ow shart 19,
An orifice 23 is Zhdwe nkd 4 arapletdi Ialdispdyeaaligit tthe hgdrowrshd tofl khe
Inseﬁ§6“£ottle 4, The gasket 16 is preferably made of resilient
material, such as rubber or Teflon®. The gasket 16 can be press-
fit or glued onto the open end 8 of the bottle 4. Disposed near
the closed end 6 of the bottle 4 on the bottle sidewall is a
pressure vent 18. In this embodiment, the pressure vent 18 is
20 designed to be insertable through the sidewall of the bottle 4.
Fig. 3 is a perspective view of the pressure vent 18. Fig. 3A
is a cross-sectional view taken along the line 3A-3A of Fig. 3.
In the embodiment, the pressure vent 18 has a flange portion 17
integrally connected to a hollow shaft 19. An orifice 23 is
25 formed longitudinally through the hollow shaft 19. Inserted
into the orifice 23 is a filter 21. Fig. 3A shows the filter 21
being partially inserted into the orifice 23 of the hollow shaft
19. The filter 21 is put in place for screening bacteria from
entering into the water during use and is preferably made of a
30 porous material such as prolypropylene, cotton or yarn.

Fig. 2 is a cross-sectional view taken along the line
2~2 of Fig. 1. Pig. 2 is shown somewhat schematically with the
assembly 2 assembled onto a cooler base éo which includes a
housing 22. The overall dispenser is signified by the reference

35 numeral 24. Positioned inside the housing 22 is a tank
reservoir 26 which is preferably made of corrosive-resistant
material, such as stainless steel. Atop the tank reservoir 26
is an opening 28 formed in the base hoﬁsing 22. The bottle 4 of



into the orifice 23 is a filter 21. Fig. 3A shows the filter 21 being
partially inserted into the orifice 23" of the hollow shaft 198Aﬂ&émﬁllter
21 is put‘ﬁélﬁﬂgﬁﬁ for screening bacteria from entering |§Eﬁ?ﬁ£ﬁyﬁgter
during use and I's preferably made of g 30 porous material ‘suc

prol ypropyl ene, cotton or yarn. Fig. 2 is a cross-sectional view taken
along the line 2-2 of Fig. 1. Fig. 2 is shown sonewhat schematically with
the assenbly 2 assenbled onto a cool er base 20 which includes a housing
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P05|t|one ins ousI n reservoir chis
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The bottle 4 of 1 8 AUG_2005 WO 02/ 0947 PCT/ US02/ 15693 the first
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reservo q%gg t il talgached to a cool water

spi got 3@ %%entr%] é‘%%o‘?e t ouqhathegg’otgs)otﬁﬁf)s? t he reserv0|r 10 26 is
a heater pipe 40 \ﬂﬁlttﬁ-” Qﬁﬁ‘rn,ftﬁtq thyuaaitde hofitam ££ thamaseyvaiT of

the yat efg heatLhelddrs Fig t4d\ﬂ$}?fclplgf&s44iltﬂwt T ANRRAAd Heatierhat2 .
wat er spi got, 46. Surroun v%gtthe tank reseryvoir I s an insul %;4;13:% | ayer

48 made Eotitimsr et ﬁfSthﬁ SRtRItRT 42 ishias bPE MRt ke
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is 20 newel rsctredld ofFitgermel andsuf[&tiiny o@rfjeomietli.on In tﬁhih":i g. 2. Suppose
one of HBRPAMNS IhL 11 SidAdTIRAL s WY §lade? IS styrofoan.
The operation of the water dispensing apparatus 24 is
herein described. '
During normalluse, the bottle 4 maintains a
predetermined water level 50, as shown in Fig. 2. Reference is

20 now directed to Figs. 4A and 4B, in conjunction with Fig. 2.
Suppose one of the spigots 38 or 46 is turned on. Water 52 is
withdrawn from the reservoir 26. Since the reservoir 26 is in
fluid communication with the bottle 4, water flows from the
bottle 4 to the reservoir 26. As a conseqguence, the water level

25 falls, as shown in Fig. 4A. Without the buoyancy support of the
water 52, ‘the float 12 drops due to its own weight.

Consequently, the float 12 rotates the actuating arm 14 in the
direction 51 about the arm pivot 55, thereby withdrawing the
piston 54 away from the opening 56 of the valve passageway 58,

30 as shown in Fig. 5A. With no blockage of the piston 54, water
52 flows through the opening 56 from the valve passageway 58,
and then into the bottle 4. The water 52 flowing into the
passageway 58 is derived from a constant water supply source
(not shown), such as the water line of a building.

35 While the water 52 is filling the bottle 4 as
described above, the buoyancy force of the rising water 52
pushes the float 12 against its gravitational force and rotates
the actuating arm 14 in the other direction 53 about the arm



w thdrawn fromthe reservoir 26. Since the reservoir 26 isin fluid
comunication with the bottle 4, water flows fromthe bottlid AUG 0% he
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4A. WthoﬁYOP%@“m‘?oyancy support of the water 52, the flEIYP2dP¥s due
to its own weight. Consequently, the ¥loat 12 rotates the actuati ng arm 14
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The air vent 18 is designed to be insertable and
replaceable. After prolonged use, the air vent 18 may need to
be unplugged and replaced with a different vent 18 having a new
filter 21. Alternatively, only the filter 21 may be extracted

20 and replaced, without discarding the entire air vent 18.

Albeit with relatively simple design and with not many
components, there is an efficient regulatory mechanism built in
the valve 10. The piston 54 is made of resilient material, such
as rubber or Teflon®. The actuating arm 14 is designed to be

25 pivoted at a high leverage ratio. As such, the piston 54 can
exert a strong force against the opening 56 of the valve
passageway 58. For the sake of explanation, suppose there is
water leakage from the opening 56. The leakage will accumulate
water 52 inside the bottle 4, resulting in a higher water level

30 50 inside the bottle 4. Since the water 52 buoyantly pushes
upwardly against the float 12 at the water level 50, the float
12 rotates the arm 14 further in the direction 53 (Fig. 4B). As
a consequence, the arm 14 pushes the piston 54 tighter against
the opening 56, thereby sealing the opening 56 from further

35 fluid leakage.

In accordance with the invention, the valve 10 and the
pressure vent 18 are positioned above the water level 50.
Specifically, the key parts of the embodiment 2 occupy a
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|nvent| n general y 5|gn| t he T'ef'erence
taken along the line 7- 7 of Fig. 6. Fig. 7 shows the assembly

64 assembled onto the base 20 of the dispenser generally denoted
by the reference numeral 66.
As with the first embodiment, the assembly 64 of this
20 embodiment includes a water bottle 4 having an open end 68 and a
closed end 6. The bottle 4 in this embodiment is made of
transparent plastic. In a similar manner as the first
embodiment, disposed inside the bottle 4 is a fluid valve 10
which is actuated by a float 12 via an actuating arm 14.
25 Inserted near the closed end 6 of the bottle 4 on the bottle
sidewall is a pressure vent 18.

Disposed at the open end 68 of the bottle 4 is a
plurality of parts assembled together and is generally referred
to as an adapter signified by the reference numeral 70. The

30 adapter 70 includes a coupler 72 screwed onto one end 73A of a
center tube 73 via a washer 74 and a nut 76. The other end 73B
of the center tube 73 is attached to a bottle cap 78, which in
turn is threadedly screwed onto the open end 68 of the bottle 4.
The cap 78 is sandwiched between two pairs of washers 74 and

35 nuts 76, with one pair on each side of the cap 78, as shown in
Fig. 7. The parts for the adapter 70 are preferably made of
non-corrosive mateérials. For example, the coupler 72 can be
made of plastic or glass. The nuts 76 and the washers 74 are



nuneral 64. Fig. 6 is an expl oded view exposing the various 15 parts of
this enmbodinent. Fig. 7 is a cross-sectional view taken alppgyshgsline 7-7
of Fig. 6.whipSossfoshows the assenbly 64 assenbled onto thac-pase/Bhof the
di spenser generally denoted by the rejerence nuneral 66. As wth the first
enbodi nent, the assenbly 64 of this 20 enbodi nent includes a water bottle
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With the second embodiment, any refillable water
bottle commonly used can be converted to a continuous-flow water
bottle in accordance with the invention. The key parts of the
assembly 64, such as the valve 10, the float 12, the adapter 70
20 can be made available as a kit allowing the consumers to perform
their own conversion. A
Finally, other changes are possible within the scope
of the invention. For all the embodiments as described, the
apparatus is described as used for dispensing drinking water.
25 It is conceivable that the inventive apparatus can be used for
dispensing other liquids, such as fruit juice, punches or soda.
In addition, the bottle 4 is described as made of a transparent
material. A wide variety of materials can be chosen. For
instance, it is possible to have opaque or translucent bottles
30 installed. It certainly is also feasible to have bottles etched
or printed with various design patterns. Furthermore, the
bottle can be inserted with multiple air vents 18, or an air
vent with multiple venting holes insertable with multiple
~filters. It will be understood by those skilled in the art that
35 these and other changes in form and detail may be made therein
without departing from the scope and spirit of the invention.



10 water 52. The coupler 72 acts as a spacer accomodating the bottle 4 to
t he opening 28 of the cool er base 20. The rest of the operation of the
cooler 66 is substantially simlar to the previous enbodinﬁngﬁﬁgﬁ t he
sake of clarity and conci seness, the operational details of the uid
di spenser 66 are not 15 further repe d. Wth the second enbodi nent, any
refillable water bottle comonly used can be converted.to a :
continuous-flow water bottle in acgr@ance with the invention. The key
parts of the assenbly 64, such as The valve 10, the float 12, the adapter
70 20 can be made available as a kit allow ng the consuners to perform
their owhLomerSighediinal |y, other changes are possible within the scope
of the invention. For all the enmbodi nents as described, the apparatus is
descri bed as used for dispensing drinking water. 25 It is conceivable that
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15 a pressure-vent member disposed on said bottle, said

pressure-vent member includes an orifice passing through
- said bottle; and

an adapter disposed between said dpen end of said

bottle and said gasket, said adapter includes:

20
(i) a bottle cap attached to said open end of said
bottle, said bottle cap having a first aperture formed
therethrough;
25 (ii) a coupler disposed adjacent said bottle cap, said

coupler having a second aperture formed therethrough; and

(iii) a tubular member having first and second ends,
said first end being attached to said bottle cap through
30 said first aperture and said second end being attached to

said coupler through said second aperture;




a val ve disposed on said bottle; a float nenber connected to said valve by
an actuating arm . 15 a pressure-vent nenber disposed on said bottle, said
pressure-vent nenber includes an orifice passing through Sf@iﬁlﬁbmétle; and
an adapter di sposed between said open end of said bottle and said gasket,
said adapter includes: , 20 (i) a bottle cap attached to said open end of
said bottle, said bottle cap having first aperture fornmed therethrough;
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2. The fluid dispenser as set forth in claim 1 wherein

said pressure-vent member comprises a shaft portion formed

15 with a flange portion, said shaft portion includes said
"orifice formed therethrough, said orifice being sized to

receive a filter.




