FLOAT VALVE ASSEMBLY FOR A WATER PURI FI CATI ON SYSTEM BACKGROUND OF THE

| NVENTI ON This invention relates generally to inprovenents in water
purification systens of the type including a purification elenment or nodul e
for producing a supply of relatively purified water which is stored in a
reservoir for conveni ent dispensing through a faucet valve or the |ike.
More parti cuwabdagezet hi s i nvention relates to an inproved metiwaswisel f| oat
val ve assenbly for controlling water inflow to the purification element or
nodul e in response to the water Ievél within the storage reservoir. \Water
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supply used for drinking, cooking, etc. For exanple, such purification
systens commonly include a reverse osnosis filter or menbrane which, in the
presence of appropriate RAWASRPUNIZE E NMENTION s, separates an incomi ng
tap or feed water supply into the purlfled water supply and a relatively
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controlling water inflow to the purification element or module in response to

the water level within the storage reservoir.

Water purification systems of the type including one or more
purification elements or modules in the form of fiiters and/or reverse osmosis
units are generally well known in the art for producing a relatively purified
water supply used for drinking, cooking, etc. For example, such purification
systems commonly include a reverse osmosis filter or membrane which, in the
presence of appropriate flow and pressure conditions, separates an incoming
tap or feed water supply into the purified water supply and a relatively impure
or reject water supply. In particular, the reverse osmosis membrane functions
to remove particulate matter and a wide range of dissolved solids and other
contaminants from a portion of the tap water inflow, and to concentrate those
contaminants within the reject water supply, often referred to as brine, for
waste disposal via a suitable drain. The purified water supply is normally
collected for storage within a reservoir, and for ready dispensing on demand
through a faucet valve or the like.

One potential disadvantage associated with reverse osmosis
purification systems relates to the inherent waste of at least a portion of the
tap water inflow, by virtue of the flow of the concentrated brine water to the
drain site. This disposal of a portion of the tap water inflow is generally
acceptable during normal system operation to produce purified water, during |
filling of the storage reservoir. However, when the reservoir reaches a filled



purification systens relates to the inherent waste of at |east a portion of
the tap water inflow, by virtue of the flow of the concentrated brine water
to the drain site. This disposal of a portion of the tap water inflowis
general |y acceptable during normal system operation to produce purified

water, during filling of the storage reservoir. However, Fﬁﬁﬂs R&ves €SErvoir
reaches a fMQ®Y222 2 or substanti al | y filled condition, ereggi s typically

at | east some continued flow of water through the reverse osnosis nenbrane
to the drain, wherei:n the amount of water wasted during this condition can
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off valve responsive to the pressure within a pressurized storage reservoir to
halt tap water inflow to the system when the reservoir is filled. See, for
example, U.S. Patent 4,776,952, Other purification systems of the type
having an unpressurized storage reservoir have included float-operated
solenoid valves responsive to reservoir water level to halt tap water inflow
when the reservoir reaches a substantially filled condition. Such electric
solenoid devices are, however, relatively costly and include metal
components which are conducive to corrosion-caused malfunction resuilting
in reservoir overflows.

The present invention relates to an improved and relatively cost
efficient yet highly reliable mechanical float valve assembly for use in
regulating tap water inflow to a purification system in response to the water
level within a storage reservoir. The improved float valve assembly of the
present invention incorporates an over-center switch means for achieving a
substantially snap-action full closure of a tap water inflow control valve in
response to rising water level within the reservoir.

UMMARY OF THE INVENTIO

In accordance with the invention, an improved float valve assembly
is provided for controlling water inflow to a water purification system, such as
a purification system including a reverse osmosis module, in response to the

water level within a storage reservoir. The float valve assembly comprises a



in reservoir overflows. The present invention relates to an inproved and
relatively cost efficient yet highly reliable nmechanical float valve
assenbly for use in regulating tap water inflowto a purification systemin
response to the water level within a storage reservoir. The inproved fl oat
val ve assenbly of the present invention incorporates an oyehnR@isdr SW tch
neans for achPeVIZAE a substantially sgap-action full closure of a tap water
inflow control valve in response to rising water level within the
reservoir. SUMVARY OF THE | NVENTION In accordance with the invention, an

i mproved fl Ogéh,%/ @.hiyg@@figH&B@%&é@h@%@r@ﬁa{tmﬁ%p Watdrdtp¥gbetel nflow to a

water purifiCz m-su I'cation systemincluding a
reverse 0snDHke torthdulegerserosmassomeduleowitiha peirn eff priragny| angi 3eGORJAYst or age

housi ng def i HeiKgS BB AGRAGS Bine e Sonaeds. i pripenyatid Secdhiry 0¥, 12
reverse 0SNMDghiGedBidtespectivly oﬁerﬁtﬁdrbyqfri_mﬁrj! &nd yecundanefivatsipogitioneidves nount ed
in series along said flow path, The primary and secondary v es are
respect i vel ywitpisrtae epeppinien vesical ﬁﬁaiée%sfa%%rﬁﬁpwa%f%_"ﬂ@?ﬁﬁ@& within the
Faservol 1 ualBET A fer EUEP TR B e e o OBt ¢ r egul at i on
of water i nf hatertinflovhie the purficetion maduiecandean euercentebamitchds pravideghi t ch i s
\r;gloxgd\%ie];or fgrop;sols%tfv\éean% r&clilb&%%&l@%ﬂ%ﬁ-&:ﬁof&@&ir@% jtl'@prﬁh&?%ﬁ/e%hénhe primary

the reservoir is full. The secondary valve provides a backstop shut-off

function in the event of primary valve malfunction.

In the preferred form, the flow path extends vertically through the

valve unit housing, and the primary and secondary valves are mounted along

said flow path so that the primary valve is disposed vertically below the

secondary valve. With this geometry, the primary valve is operated by the

associated primary float to provide normal on-off regulation of water inflow to

the purification module while the secondary valve remains in an open

position. In the event of primary val\)e malfunction, the reservoir water level

will rise at least slightly above an upper limit sufficient to otherwise close the

primary valve, whereupon the secondary float responds to such increased

water level to displace the secondary valve to the closed position. In one

preferred arrangement, a valve seat associated with the secondary valve is

sized to insure that the secondary valve remains in the closed position in

response to tap water pressure, upon subsequent descent of the reservoir

water level, and a manually operable reset button is provided for manually re-

opening the secondary valve.

The primary and secondary valves comprise a pair of banjo valves

in association with a respective valve seat. Each banjo valve comprises a

central valve disk or head coupled by a radial arm with an annular seal ring

seated coaxially along the flow path through the vaive unit. The associated

float comprises a buoyant float member mounted at an outboard end of a float

arm, which in turn has an inboard end extending through the annular seal ring



the reservoir is full. The secondary val ve provides a backstop shut-off
function in the event of primary valve mal function. In the preferred form
the flow path extends vertically through the valve unit housing, and the
primary and secondary valves are nounted along said flow path so that the
primary val ve is disposed vertically bel ow the secondary weir@eeng¥oeh this
geonetry, t%OB‘P’PR’&ry valve is operatgd by the associated primary float to
provi de normal on-off regulation of water inflowto the purification nodul e
whil e the secondary wval ve renains in an open position. In the event of

primary val V&@Pénéféﬁ%ﬁﬁr%ﬁ f@%ﬁﬁawevmard.vwmﬁ thewaler Vel withahat | east

slightly above an upper ficient to otherw se close the primary
val ve, wher exgservoirtrises sufiicigatly tof ¢levate thespuoyast fieat mamberanddheedywat er i evel
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to tap water pressure, upon subsequent descgnt of the reservoir.wat
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extending through t ee gv%?—%len er ssvﬁ%h ats'iscpcgated with the primary valve comprises,
in the preferred form, a magnetic switch unit including a first magnet carried
by the associated float arm and at least one second magnet mounted on the
valve unit housing. The first and second magnets are arranged in horizontally
and relatively closely spaced relation, with like poles presented toward each
other so that magnetic repulsion forces resist upward displacement of the
float arm magnet to an on-center position aligned horizontally with the second
magnet on the valve unit housing. However, continued filing of the reservoir
with the primary valve in the open position eventually applies a sufficient
upward force via the float to the float arm to cause the float arm magnet to
displace upwardly and over-center relative to the second magnet with a
substantially snap-type action to positively close the primary valve. This
upward snap-type displacement of the float arm is permitted by mounting the
associated buoyant float thereon with at least some lost motion in the vertical
direction. Subsequent dispensing of water from the reservoir causes the
water level to descend, resulting in downward displacement of the buoyant
float eventually to apply a sufficient downward force to the float arm for snap-
type over-center downward motion of the float arm magnet to re-open the
primary valve for resumed production of purified water.
Other features and advantages of the present invention will become

more apparent from the following detailed description, taken in conjunction
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and related radial armto the valve head. Wien the water |level within the
reservoir rises sufficiently to el evate the buoyant float nenber and
t hereby nove the associated float armto a substantially horizontal
orientation ‘&ﬁ@t Lz%ée to the valve unit housing, the inboapgrpgsh8deat he
float armca ¥¥he associ ated val VF head to the cl osed position.
Conversely, when the reservoir water [evel falls causing the buoyant fl oat
menber to descend so that the associated float arm extends angul arly
out war dl y angitisl eve aecsthparfyirgitaivingsakveh ilastratepbg way, oftdxamipiiithed end of
the float armpi vots t}xhe associ ated val ve head sufficiently to unseat and
move to the WHE’I‘P%Q PWEN¥OR over-center switch associated with the
primary valve conprises, in the preferred form a magnetic switch unit
including a first magnet carried by the associ at ed float armand at | east
one second magnet nountBRIEFDESCRIPIION Ofn GSThe first and second
magnets are arranged in horizontally and rel at [ veI y cl osely spaced
relation, with like poles presented toward each other so that nagnetic
repul sion forces remiestactymparying driwingsntiostrate thbeinféntin. atmsuenet to an
on-center p05|t|on aligned horizontally with the second nagnet on the val ve
unit housi ngdr@N@S er, continued filling of the reservoir with the primary
val ve in the open paeiURId .ewées&haﬁthcydagmm aﬁaavawféarmcmn sypyend force via
the float to the float armto cause the float arm nmagnet to displ ace
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FIGURE 2 is a fragmented perspective view illustrating the float
valve assembly of the present invention installed within the storage reservoir;

FIGURE 3 is an exploded perspective view of the float valve
assembly;

FIGURE 4 is a plan view of a float arm for use in the float valve
assembly;

FIGURE 5 is a plan view of the float arm of FIG. 4, assembled with
a banjo-type valve;

~ FIGURE 6 is a longitudinal vertical sectional view taken generally on
the line 6-6 of FIG. 5;

FIGURE 7 is an enlarged vertical sectional view of a valve unit
forming a portion of the float valve assembly, and showing primary and
secondary valves in an open position;

FIGURE 8 is an enlarged vertical sectional view similar to FIG. 7,

- and depicting the primary valve in a closed position and the Seoondary valve
in an open position;

FIGURE 9 is an enlarged vertical sectional view similar to FIG.7,
and showing the primary valve in an open position and the secondary vaive
in a closed position;



associ at ed buoyant float thereon with at | east sonme |lost notion in the
vertical direction. Subsequent dispensing of water fromthe reservoir
causes the water |level to descend, resulting in dowward di spl acenent of
t he buoyant float eventually to apply a sufficient dowward force to the

float armfaqr snap. type over-center downward notion of therhkaRkeedr M
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generally on the line 12-12 of FIG. 11, and depicting the over-center switch
in an open position; .

FIGURE 13 is an enlarged fragmented sectional view similar to FIG.
12, but showing the over-center switch in a closed position; and

FIGURE 14 is an enlarged fragmented vertical sectional view taken
generally on the line 14-14 of FIG. 12.

DETAILED DES ION EFERRED EMBODIMENTS

As shown in the exemplary drawings, a water purification system
referred to generally in FIGURE 1 by the reference numeral 10 includes an
improved float valve assembly 12 for controlling water inflow to a purification
or filtration element or module, such as the illustrative reverse osmosis
module 14. The float valve assembly 12 is mounted within a reservoir 16
within which relatively purified water 18 produced by the reverse osmosis
module 14 is collected and stored where it is ready for use by dispensing
through a faucet 20 or the like. The float valve assembly 12 includes a pair
of float-operated valves {not shown in FIG. 1) responsive to the water level
within the reservoir 16 for on-off regulation of water inflow to the purification
system. In addition, an over-center switch (also not shown in FIG. 1) is
provided for positive, substantially snap-action closure of a primary float-
operated valve when the reservoir water level rises to a full condition.

The water purification system 10 is designed particularly for
residential and other domestic applications to provide a ready supply of
relatively purified water 18 produced from ordinary tap water or the like. As



FIGURE 4 is a plan view of a float armfor use in the float val ve assenbly;
FIGURE 5 is a plan view of the float armof FIG 4, assenbled with a

banj o-type valve; FIGURE 6 is a |longitudinal vertical sectional view taken
generally on the line 6-6 of FIG 5; FIGJURE 7 is an enl arged-vertical
sectional view of a valve unit formng a portion of the fl

assenbl y, an&mgﬂﬁﬁ?ﬁg primary and secgndary valves in an open position;
FIGURE 8 is an enlarged vertical sectional viewsimlar to FIG 7, and
depicting the primary valve in a closed position and.the secondary valve in
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switch for providing positive closure of the primary valve; Fl E 12 is an
enl arged fr adheeertaminants erimpydlias eongentiatedthesgian The produced purified

water is normally coupled by a pure water conduit 22 for flow from the reverse
osmosis module 14 to the storage reservoir 16, whereas the waste or reject
water is normally coupled for flow from the reverse osmosis module through
a drain conduit 24 to a suitable drain. The waste or reject water is often
referred to as brine. The faucet 20 is normally coupled via a dispense conduit
26 to the produced purified water, either by connection to the pure water
conduit 22 or by connection directly to the reservoir 16. An additional filter
element (not shown) may be provided for additional filtering of the purified
water discharged from reverse osmosis module 14 to the pure water conduit
22. One exemplary reverse osmosis purification system of this type is shown
and described in more detail in U.S. Patent 5,045,197, which is incorporated
by reference herein.

In the illustrative purification system 10 depicted in FIG. 1, the
storage reservoir 16 receives and stores the produced purified water 18 under
unpressurized, substantially atmospheric pressure conditions. In this regard,
the flow conduit 26 coupled to the reservoir 16 is arranged for gravity flow
dispensing of the purified water 18 through the dispense conduit 26 to the
faucet 20.

The float valve assembly 12 of the present invention is mounted
within an upper region of the reservoir 16 for float actuated response to the
reservoir water level to control tap water inflow to the reverse osmosis module
14. More particularly, as viewed in FIG. 2, the valve assembly 12 generally
comprises a valve unit 28 in the form of a multi-part housing having an inlet
fitting 30 adapted for connection by an inflow line 31 to the tap water source,
and an outlet fitting 32 coupled by a supply line 34 to the reverse osmosis
module 14. When the reservoir water level is relatively low, substantially less



generally on the line 12-12 of FIG 11, and depicting the over-center
swtch in an open position; FIGURE 13 is an enlarged fragnented sectional
viewsimlar to FIG 12, but showing the over-center switch in a cl osed
position; and FIGURE 14 is an enl afged fragnented vertical sectional view
taken generally on the line 14-14 of FIG 12. DETAI LED DESP(BJ"E’

b/toh,OF THE

PREFERRED ENVBOOPASRES As shown in the exenplary draw ngs, a et or
purification systemreferred to gener@lly in FIGURE 1 by the reference
numeral 10 includes an inproved float valve assenbly 12 for controlling

water inflowylp é"ﬁlféﬁrdohﬁfﬁ@ﬁ,itﬁ’é‘ﬂ%ﬁtlvél\:%%és’ﬁ#}tgm?béﬁﬁ&twétér iAMsltginesuch as the

Illustrative reverse osnosis nodu oat valve assenbly 12 is
mount ed wi t hrevesser esmosismedule tdisolthat predustion of purified watenand filing ofat er 18

produced by the rever ' | d where it
I S ready forE%@sﬁvgﬁﬁgﬂ%ﬁﬁmwgﬁeéé?m}:'é?érgﬁp %vgg{ ﬁe&a qﬁé@ﬁe he fl oat
val ve assenbh)filiéd or Bahstastinlin filked conditioh| thetfloateaivd askentdly ¢2 shuistofishown i n
FIG 1) responsive to_the | evel in the reserﬁé)li r or on-off

regul ati on ofheM@ésr 'Pﬂﬁ"f’é@v\{ﬁ%g{'ﬁﬁ%‘“ﬁﬂdiwﬁt iRSRVETYS; paten rls‘@é%";iﬁlon, an

over-center guste Bf (alerwmot wolRMEthbRvise Etcub)by! fowp iitBlgie the RiveResi ti ve,
substantially snap-action closure of a primary fl oat-n&gerat ed val ve when

the reservoi Psmasismodile4 te thedraip. Hppnisubasuent deasentrofdhevgservaiiur i fi cati on

S 0 2 Ty G S o ESRAERS kO Bt T

produced fr otheflcktivaive dsspmbiyt 12 pasmits hesuinidddap Aater inflow to the system
for resumed production of purified water.

As shown in more detall in FIGS. 2-7, the float valve assembly 12

comprises a primary valve 36 and a secondary valve 38 (FIGS. 3 and 7)
mounted in series along a flow path 40 (FIG. 7) formed in the vaive unit 28 to
extend generally vertically between the inlet and outlet fittings 30, 32. The
two valves 36, 38 are individually and pivotally coupled to the inboard ends
of a respective pair of float arms 42 and 44 which extend laterally therefrom
to the exterior of the valve unit 28, terminating in outboard ends coupled
respectively to a primary float 46 and a secondary float 48 (FIG. 3). In
general terms, both the primary and secondary floats 46, 48 comprise
buoyant members such as hollow canisters adapted to move vertically
upwardly in response to a rising water leve! within the reservoir 186, for shifting
their respective primary and secondary valves 36, 38 from an open position
to a closed position along the flow path 40, all in 2 manner to be described in
more detail. However, the secondary float 48 is positioned at a vertical
elévation sufficiently above the primary float 46, so that the primary float 46
and its associated primary vaive 36 provides the primary 6r normal on-off
water flow control through the valve unit 28. The over-center switch 49 is
shown best in FIGS. 3 and 11-13, and functions to insure positive closure of
the primary valve 36 with a substantial snap-type action in response to the
water level rising to a full condition within the reservoir. The secondary float



7 is known in the art, the purification system 10 utilizes principles of
filtration and/or reverse osnbsis to convert the incomng tap water supply
into dual water outflows conprising the relatively purified water having
contam nants substantially renoved therefrom and a waste or reject water
supply having the contam nants or inpurities concentrated t LD The
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the tubular outlet fitting 32. As shown best in FIG. 7, this assembly of housing
plates 52-55 cooperatively defines the valve unit flow path 40. A strainer 56
is conveniently mounted between the upper two housing plates 52, 53
upstream from the primary and secondary valves 386, 38 to capture any large
particutate which might otherwise interfere with valve unit operation. In
addition, an appropriate seal ring 58 is also seated between the upper two
housing plates 52, 53 to prevent water leakage therebetween. A plurality of
vertically extending alighment pins 60 and related pin-receiving alignment
ports 62 are formed in the housing plates 52-55 to insure correct interfitting
assembly of the housing plates.

The primary valve 36 is mounted beiween the lower housing plates
54, 55. This primary valve 36 comprises a banjo-type valve having a central
valve disk or head 64 formed from a resilient or elastomeric material and
coupled integrally by a radial arm 66 with an outer and generally concentric
annular seal ring 68 seated coaxially along the flow path 40 and captured
between the housing plates 54, 55. The valve head 64 is positioned along
the flow path 40 to overlie an annular primary valve seat 70 through which
water flow to the outlet fitting 32 is regulated.

The float arm 42 associated with the primary valve 36 has its
inboard end terminating in a small ring 72, as shown in FIGS. 4 and 6. This
inboard end ring 72 is secured to the primary valve 36, preferably by
comolding thereof within the central valve head 64, as viewed in FIGS. 5-7.



The fl oat valve assenbly 12 of the present invention is nmounted within an
upper region of the reservoir 16 for float actuated response to the
reservoir water level to control tap water inflowto the reverse osnosis
nodul e 14. More particularly, as viewed in FIG 2, the valve assenbly 12
generally conprises a valve unit 28 in the formof a multi; I n
havi ng an i nW&%412%% | ng 30 adapt ed for1€onnection by an ir1¢¥§ﬁ5wpﬁgﬁ3lgto
the tap water source, and an outlet fitting 32 coupled by a supply line 34
to the reverse osnosis nodule 14. Wen the reservoir water |evel is
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t hat product iggpcerholded tHerein, avat farthentbrdugh thenseal fing 168 to extendsadialls nay
proceed. However, as_the reservoir ter .| evel,. reaches [ d,or
substanti al | 9“?‘4’%’@&’%’865?#? g un reugh 94?9‘@“%98%‘?#31‘\? ffzé':léﬁu?)z of f the

vat er i nf| owdefnéd Bosperhfanbfitheeweworotyng pfate® 5485, ahn sutpdbant i al wast e
of water which woul d otherwi se occur by flow through the reverse osnosis

modul e 14 t o ehdef dhaflont 20pdd is emﬁ@ﬁyuita@yé@me mimandoatd®r voi r wat er
| evel by di spensi ”gglrﬁgééljaﬂgﬁ.tﬂé p}iﬁm‘%&)"n@dﬁus%ek%ﬁ%ﬁ géébr&ihﬁt gueet 20, the

fl oat val ve assenbl permts - res tap water | ow to the systemfor
resumed produevel of thé pprified water W8twithin the relsemvoiri 16. Mbthendbe aeserveir FI GS. 2- 7,
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formed in theupalanBallyfilled 28ndifion, the primary float 46 descends vertically so that
the associated float arm 42 extends laterally outwardly and downwardiy from
the valve unit 28, as viewed in FIG. 7. In this orientation, the float arm 42 lifts
the valve head 64 from the underlying valve seat 70 to permit water flow to
the reverse osmosis module 14. However, when the water level within the
reservoir 16 rises back to the first predetermined level, sufficient to cause the
primary float 46 to lift the associated float arm 42 to a substantially horizontal
attitude, as viewed in FIG. 8, the float arm 42 moves the valve head 64
downwardly to seat upon the valve seat 70 and thereby halt water inflow to
the reverse osmosis module 14.
Closure of the primary valve 36 in response to rising of the reservoir
a water level to the first predetermined level, representing a substantially filled
reservoir condition, occurs in a positive manner and with a substantially snap
action by means of the over-center switch 49. In the preferred form as shown
in FIGS. 3 and 11-13, the over-center switch 49 comprises a magnetic switch
unit including a first magnet 104 mounted on an upwardly projecting post 106
or the like formed on or mounted upon the float arm 42, to position the first
magnet 104 for vertical displacement within the radially outwardly open slot
74 formed in the housing plate 54. Radially outwardly protruding segments
108 (FIGS. 11-13) of the housing plate 54 respectively carry a pair of
horizontally aligned second magnets 110. These second magnets 110 are
oriented relative to the first magnet 104, so that like poles are presented
toward each other as indicated in FIGS. 12 and 13. Alternately, the second



extend generally vertically between the inlet and outlet fittings 30, 32.
The two valves 36, 38 are individually and pivotally coupled to the inboard
ends of a respective pair of float arnms 42 and 44 which extend laterally
therefromto the exterior of the valve unit 28, termnating in outboard

ends coupl ed respectively to a primary float 46 and a secq;z%lﬁ; {opat 48
(FIG 3). inWQJP(E}"?;ﬁ terms, both the gri mary and secondary osg?t/s 6, 48

conpri se buoyant nmenbers such as holl W cani sters adapted to nove
vertically upwardly 'in response to a rising water level within the

reservoir 1Gmabﬁétsshiofﬁ\h?%etrﬂ&irﬂedi 8 Rifteirialife efrﬁaafeVsmdasSﬁgapié@éy val ves

36, 38 from an~open position to a closed position along ti w pat h 40,
all in a nmanmeunting bracketser theclkei supported deadfiXed pasitioncrelativadodbeondary

float 48 is’ Lot t | cal. i i cient | e the
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val ve 36 prost'nﬂmaetdﬁ?qorésenbyoobtheﬁsuitdblaﬁstaﬁzirfary\etﬁmturbt)ow cont Ir:fJIGSt hgougg
the valve unit 28. The over-center switch 49 |s .sho est .in, . an
11-13, and funct i o 18 WelELIBkel yitin o ssaren 1 € riges oilke sHbsiaRIAY al ve 36
with a substfpid @ndRiohP tHe/Pmay o846 BsécheB %6 it thePolitBBanBdrif of tA¥e! ri sing
to a full condition within the reservoir. The secondary fl oat 9 48 and

i ts associ at @eptsaoonddrip Gampanes maving de RssReielef BrimanoLvEIVEoABrol in the
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mount ed i n afleat ackd@ alsalifls tie/firsbraagned fl04tgwand alhiotizontally aligned or on-
center position between the second magnets 110. However, the magnetic
repulsion forces attributable to alignment of like poles result in resistance to
lifting of the float arm 42 as the magnets approach the on-center position
(FIG. 12). These magnetic repuision forces briefly resist further lifting of the
primary float 46 and the float arm 42 while the reservoir 16 continues to fill
with water, resulting in an increasing upward force applied via the float 46 to
the float arm 42. Eventually, the rising water level applies a sufficient
vertically upward force to the float 46, to carry the first magnet 104 to and past
the on-center position, wherein the magnetic repulsion forces assist in
carrying the first magnet 104 upward to an over-center position above the
second magnets 110 as shown in FIG. 13. Such upward and over-center
displacement of the first magnet 104 and the associated float arm 42
functions to close the primary valve 36 in a positive manner with a
substantially snap action. Importantly, snap action positive closure of the
primary valve 36 prevents the valve from hanging up in a slightly open
position to permit continued water flow to the purification module 14, but at a
low pressure which is insufficient for continued production of purified water
and related continued filling of the reservoir. Moreover, in the upper over-
center position as viewed in FIG. 13, the magnetic repulsion forces assist in
retaining the primary valve in the positively closed position.

The primary float 46 is cou'pled to the outboard end of the

associated float arm 42 in a manner permitting a limited degree of lost motion



of screws 50 (FIG 3 and 7) or the like. Mre particularly, an upper
housing plate 52 includes the tubular inlet fitting 30 projecting upwardly
therefrom for suitable connection to the tap water inflow line 31. This
upper plate 52 is assenbled in sequence with a pair of mddle housing

| ates 53 and 54, the latter plate 54 being assenbled in t | ower
Iﬁou5| ng pl at év%@ 3% ni ng the tubular outlet fifting 32. H&ﬂﬁ%a\z%&ggst I n
FIG 7, this assenbly of housing pl at'ds 52-55 cooperatively defines the
valve unit flow path-40. A strainer 56 is conveniently nounted between the

upper two hog%%nmaﬁaﬁéctéa m%?délﬁétarc%\ﬂhbﬂﬂﬂ@th@%bBﬁé-H’@édﬁbé&%nﬁﬁ-Condary

valves 36, 38 to capture any large particulate which mght otherw se
interfere w tactiomnipoesitive closuecofthe primanyvalvel36i dn paiculaspasghown i seal ring

58 is also s t.h prevent
wat er | eakag?{;ﬁe?'%g\qe\ﬁz’g 14, %e&?ﬂﬁ;}( h% 4§?¥§£§eﬁe@ﬂ8%§%ﬁ%gﬁ%g& I gnment

ﬁi ns 60 alnd ltied Abatlamm A2 twcweans of alshgmidanscrfanr‘m :frZhemkefhammgcanR tﬂe
ousing plates 52-55 to i re orr interfit t he housi ng
pl ates. The M"FW‘%WF’?@R@’%‘ ﬁ‘f@@ \ﬁé‘&ﬁ‘ﬁ”agd ﬁ%ﬁéﬁ%oﬁ%%hﬁg pl at es
54, 55. Thi SmFHtér”I&(/é!l r}é@h\m&’é tﬁ@%ﬁﬁﬁéﬁﬁllf"fiﬁf‘é&d&tﬁhetﬁéﬁdd&ﬁ%@ a central
val ve disk or head 64 fornmed froma resilient or elastoneric material and

coupl ed i nt egaoginsytheunderside ef the flepbam42 as glﬁpwmohdrimegmﬂﬁaﬂﬂy
concentric a%&‘eﬁﬁﬂﬁhtﬁé Q%@-%e%@ﬁﬁ@%n%@?&i%&é{s@ ﬁtgﬁ’igna Agath 40 and

captured between t ousi ng pl ates e va 4°17s positioned
al ong the fl| @6 tpiedpldce mcresmmsé kcensamg waterlexel, thelontbo,ard'ehd'eftttea‘bavo t hr ough
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smal | ring 7%orttfh FlAtMhd ottddFne p@)snﬁm'stﬁ)wn'ﬁthﬂG. 14, spaced from the top

of the float 46 and positioned at or near the underside of the screw head 116.

At this point, with the primary valve 36 closed, further supply of purified water

to the reservoir 16 is halted, to correspondingly halt further elevation of the

primary float 46.

Subsequent dispensing of water from the reservoir 16 causes the
water level therein to fall. Initially, such dispensing results in the primary float
46 descending with the falling water level until the shoulder screw head 116
engages the upper side of the float arm 42. in this position, the magnetic
repulsion forces holding the primary valve 36 in the closed position will also
retain the float 46 against further downward displacement with the descending
water level. However, as the water level falis further, the portion of the float
46 disposed above the water surface increases to correspondingly increase
the downward force applied to the float arm 42. Eventually, this downward
force increases to a magnitude sufficient to overcome the magnetic repulsion
forces and thereby cause the float arm 42 to descend and re-open the
primary valve 36 with a snap-type action. Thereatfter, the float 46 tracks the
water level within the reservoir 16 for appropriate re-closure of the primary
valve 36 upon refilling of the reservoir with purified water. In this regard, a
weight 118 (FIG. 14) may be mounted at the bottom of the float 46, wherein
the weight 118 is formed from a material such as polypropylene having a



i nboard end ring 72 is secured to the prinmary valve 36, preferably by

conol ding thereof within the central valve head 64, as viewed in FIGS. 5-7.
10 Fromthe val ve head 64, the float arm 42 extends through the radi al

val ve arm 66, conol ded therein, and further through the seal ring 68 to

extend radi al | outwardl y fromthe val ve unit 28 through gcfadiakdey open
slot 74 (FI &0@ a5 i ned cooperativel 8 by the I ower two housing pl ates 54,
55. An outboard end of the float arm42 is connected suitably to the

primary float 46. In operation, the primary float 46 -rises and falls

according t i "
When the r e%g%@@? Ig‘?%l\ﬂgl?er%far e of’%tefr. ﬁféh\@ﬁéﬁhe Weighithak a substantially voi r

[evel falls below a first redeterm ed | evel
cor r espondi mgutral hubyancgwhan suhseraed.i Vhsp apy ﬁ@@’ﬁﬁéﬁﬁmm% e primary

fl oat 46 desce S, ert ﬂm [ r ext ends
| aterally o fY§IR dﬁﬁé 3ﬁhg@&$§9\%‘raaﬁgﬂf‘er‘%ér}ng% e vgld?%qﬁﬁ{l%@%w% dmﬁewed I n
FIhG 70I Iln tﬂith@reIQWeatblaJdescemng Water levehasi@edaribed abbree, #he weidhbad 64 from
t he underlying val ve seat mt water. f10 oSNDSi S
nodul e 14. 1RGSR S'Qﬂl‘ﬂgﬁ"'t'ﬂgeﬂ%? E&F'?QQ\Q{PwﬁdtfﬂW ﬁpr?h&il Loh@a\;@ f&i‘g ri ses back
to the firsty ﬂ%f‘dgéh Pﬁmb%lve%'fflment to cause the pri mary float 46
to lift the associ oat ‘arm42 to a substantially horizon attitude,

as viewed in FIG §] hem@onda@avalwiﬂﬁ isEoRgfusted and m@f@smggeggr Y)vvnvvardl y to
seat upon thg @“%14%%@8?{0 2 O@ﬁ}ﬁ?{g%ﬁ@% '@Jce t"‘@é g%tail&i blsw. OMdre reverse

osnosi s nodul osure mar'y var n response to rising of
t he reser voigarticularly, the secondary valve 38 is mounted between the middle pair of

housing plates 53, 54. This secondary valve 38 also comprises a banjo-type
valve having a central valve disk or head 76 formed from a resilient or
elastomeric material and coupled integrally by a radial arm 78 with an outer
and generally concentric annular seal ring 80 seated coaxially along the flow
path 40 and captured between the housing plates 53, 54. The secondary
valve head 76 Is positioned to overlie an annular secondary valve seat 82
through which water flow to the outlet fitting 32 can be regulated. The float
arm 44 associated with the secondary valve 38 has its inboard end
terminating in a small ring 84 which preferably is comoided within the central
valve head 76 (FIG. 7) in the same manner as shown and described with
respect to the primary valve 36. From the secondary valve head 76, the float
arm 44 extends through the radial valve arm 78, also comolded therein, and
further through the eeal ring 80 to extend radially outwardly through a radially
open slot 86 (FIG. 3) defined cooperatively by the housing plates 53, 54. An
outboard end of the float arm 44 is connected in turn to the secondary float
48.

In operation, during normal on-off regulation of the.reservoir water
level by the primary valve 36, the rising and falling reservoir water level does
not rise sufficiently to move the secondary valve 38 from a normal open
condition. Thatis, as viewed in FIG. 7, the secondary float 48 is normally not
elevated by the reservoir water level, whereby the associated float arm 44
normally extends angularly downwardly from the valve unit 28 to lift or cock



a water level to the first predeterm ned | evel, representing a
substantially filled reservoir condition, occurs in a positive manner and
with a substantially snap action by neans of the over-center switch 49. In
the preferred formas shown in FIGS. 3 and 11-13, the over-center switch 49
conpri ses a“r@g(p%%?_ c switch unit including a first magnet ptpgdssagsbed on an
upwar dl y pr oj ] 3 post 106 or the like formed on or nounted upon the
float arm42, to position the first mddnet 104 for vertical displacenent
within the radially -outwardly open slot 74 formed in the housing plate 54.
Radi al |y ou | b L b housi ng

pl ate 54 reg%\%%%gﬁwdz;%%&g %Ztlgrqﬁ%{)ﬁ%%&?szlﬁt ﬁ%é%{'i]'g%%ééé\gﬁgﬁd magnet s
110. These gmalfunttionghdtesprimaryaalyedt enthe ¢rimanafidatd6; thet lavelfaf the magnet

104, so that |jk | e e present ed . i.owar d ch r j.ndi cated in
FIGS. 12 ancP“I'@.eg)&Fa?"é'r@@#}W 91%’852'88'%5 Ww"i%‘%f%a?{‘g’i‘g%ﬁ%%%@% mount ed on
al ternati ve |&d) Sfghtty bsktrthe fifst Rveluichabilyredileditd Bosed thelprimary vaive | i ke
supported in a fixed position relative to the novable float arm 42, as by

t
mount i ng onthgadfi4.v¥ihes thiﬁiQ°°W§u§Erﬁ$°6‘FdQ5Y1ﬂ@att%wwt“ﬁlﬁ,sﬁg?'étegf %he reservoir
or other sudfPAfiod gdqsgégﬂsgg@rggﬁag?@tyu@;ﬁ URWERIEHIA. ) Gb thdtef n L he

reservoir 16 rises condition, the primary fl oat
46 ascends tfloal afmb 44 il movdthasdcendanofalverhead| 76dowawardip ta sead upemner novi ng

or et ousl y. B upivh Reep i tierdly RAREEETBGIofd B BnfosiiBbedie™ | o °°

magnet 104 tpvard a horizontally aligned or on-

In accordance with a further aspect of the invention, subsequent
dispensing of water from the reservoir 16 resulting in a lowered water level
within the reservoir does not automatically cause the secondary vaive 38 to
re-open. Instead, the open area defined by the secondary valve seat 82 is
sufficiently large, so that the net downward closure force applied to the valve
head 76 attributable to normal tap water pressure at the upper side thereof
is sufficient to hold the secondary float 48 and the associated float arm 44 in
a closed attitude despite subsequent water level descent. Accordingly, with
this arrangement, while lowering of the reservoir water level below the second
predetermined level permits movement of the primary valve 36 back to the
open position, manual intervention for re-opening of the secondary valve 38
is required before pure water production can resume. This requirement for

~ manual re-opening of the secondary valve serves as an alert that a system
malfunction has occurred, and that remedial service is needed.

FIG. 10 shows a manual reset bution 88 for use in manually re-
opening the closed secondary valve 38. As shown, the reset button 88
comprises a resilient dome-shaped member 90 mounted within a reset port
92 formed in a lid or top wall 94 of the reservoir 16. A reset pin 96 is captured
at the underside of the member 92 and protrudes downwardly within the
reservoir to a position closely overlying the secondary float 48. When re-
opening of the secondary valve 38 is required, manual depression of the
button 88 as indicated by arrow 97 in FIG. 10 displaces the reset pin 96



center position between the second nmagnets 110. However, the magnetic
repul sion forces attributable to alignnment of |like poles result in
resistance to lifting of the float arm 42 as the magnets approach the
on-center position (FIG 12). These nagnetic repul sion forces briefly

resi st further %if%inng of the primary float 46 and the fl Qal, RbdRséid Whil e
the reservoi YO %%ntinues to fill with water, resulting in an increasing
upward force applied via the float 4fto the float arm42. Eventually, the
rising water level applies a sufficient vertically upward force to the

float 46, t%&ﬂ{wafdng@gafnsﬁﬁé saaaiaswﬂb%m,qo?ugh m%caﬁh%ryﬁé;%@kﬁr posi tion,

wherei n the nagneti epul sion forces assist In carrying I rst magnet
104 upward tdownwardbrtogepesitionjshkereindhe foaharm 4kliftsctbe sécondanevalvé 10 as shown

104 and e TRAEL 70 BABK % M pdhtE ohER Bhoh.o AL8 BRI dBomhe et bh: vl ve 36
in a positi vaufienteinherehh fspri?ngaaraateiigﬁdsytlosmggagpmm;{ td?ﬁﬁérﬂﬂilﬂ Y, snap
Rt ngup. 1PPsiion BaNIameadp I Tl faouing SichdesatdepmmBRued vat or Tl ow 1o
the purt { Fcat | on Mibeorbdnod Wi sl BrheVedpeBserifo Wehllod he O5UE €1 ent 1 or

conti nued production of puri wat er and rel ated conti nued of the

reservoi r. Nmitdi/rther includes a fpw resiaor 9&iortbe forpoofiani asifica formiedvind in FI G
L L0, Lok RER Bl 85 95, \lshbal foh S pHrER ARERERERY ‘e '
out boar d endvaives 36; 38 sThis flowdrebtriotor 98rhassh interpalrdiameter pAM Nerigthng a
limted deg rseu?ﬁc?ént ltggéntrrgl) &ie%]ater flow rate through the valve unit 28 to a relatively
slow rate suitable for production of purified water, within a typical pressure
range for tap water sources. In addition, a flow diverter 100 (FIG. 7) may be
integrally motded within the housing plate 53, or otherwise suitably mounted
therein, and comprises a diverter disk mounted centrally along the flow path
40 upstream from the secondary valve 38 and defining an annular passage
in the form of an array of diverter ports 102 through which the tap water inflow
can flow downwardly toward the secondary valve 38. With this construction,
when the primary and secondary valves 36, 38 are both open for water flow
to the reverse osmosis unit 14, the diverter disk 100 prevents the water
downflow from undesirably impacting and displacing the secondary valve
head 76 to the closed position. Instead, the diverter disk 100 causes the
water to flow downwardly in a generally annular pattern about the periphery
of the valve head 76 for flow through the open valve seat 82.
The float valve assembly 12 of the present invention thus provides
for float activated mechanical operation of the series-mounted primary and
secondary valves 36, 38 in response to changing water level within the
storage reservoir 16. Primary on-off regulation of tap water flow is provided
by the primary valve 36, with the secondary valve 38 acting as a safety
backup to shut off the tap water inflow in the event of primary valve failure.

The over-center magnet-type switch functions to insure rapid and positive full



12 in a vertical direction, in order to acconmpdate the above-descri bed
snap- action positive closure of the primary valve 36. In particular, as
shown in FIGS. 2, 3, 11 and 14, the primary float 46 is attached to the

out board end of the float arm 42 by neans of a shoul der -screw 112 or the

| i ke having an unt hreaded slide shank portion 114 adjacent »sged head
116. As the WA 12%%yve| rises toward the substantially fi Iplcggjs?c})ir?girti on,
the float 46 bears against the undersilfie of the float arm 42 as shown in
solid lines in FIG 14. However, when the above-descri bed snap-action

| ft i | 6 i .S t
Cevel the cuowiach e ey eld 6 AR FahSved bR HiRSpomd tlheD TR L.
i ni mal resi gkaneR wiltérevdl ficinghe alsubstahtialip filédicomiitiome dotted |ine position

shown in FIG 14, spaced fromthe top of the float 46, and si,tioned at or
near the undersi de/’b’ﬁ'a"@%%mmﬂﬁgﬁtﬁ'ﬁw'F‘I‘?f@’eﬂlﬁ"fﬁ'," ?Afd?tﬁtﬁ‘ﬁe pri mary

va ve 36 ¢l oggtvald %é}%gqbyiwlbméf prasriihRAtiYR W bb @ppiint epeiokei 1 16 i s

hal ted, to correspo halt further elevation o he primary fl oat 46.
Subsequent dperpensskillpddn thexardr Forexample while dheoyer-cepter switek 40 RaSwat er | evel

therein to fall. Initiall I Shensi r i G gary float 46
descendi ng V\ﬁ??‘[‘ §hgw aﬁqdi ﬁ%s%%@lfgd @%epﬁhﬁﬁlelpﬁf‘#ﬁ ?ﬁh’%l %%?t g{gllr g?v %ead 116
engages thfe téé@gﬁiﬁét:l é@\mhnﬂéretobhomat ar silae’dhdg)gvert-ddnﬁarps»fimﬁ onsy bae magn_eH c
repul sion forces holding the r|m1r val ve, in.the. closed position w
also retain ?W@'WF@MthK@S&QBF%YV?\!g@%@raC I5¥R RATHveSnapr %ﬁ'ﬁfurﬁ th the
descendi ng V‘ﬁ%ﬁﬁt‘ ?\\‘,Eérdingpy\ﬁ‘d%ﬁatﬁﬁ ohlie WREStHon i Rénded Byswhyot ther . t he

portion of t oat 46 drsposed above the water surface increases to
_cor r espondi nfgirggding rdeseriptioncanth apcampranytho cdrawings; eycent ameet nohe arm 42.
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forc?a incr](caases to 3 magni tude sufficient to overcome the magnetic

repul sion forces and thereby cau I ;’I“ 2 to descend and re-open
the primary valve 36 with a snapﬁ!ll“ﬁ“ﬂtlmﬂlllw X eafter, the float 46
tracks the water level within the tefervoi P 18 for appropriate re-closure
of the pri maréoval ve 36 upon refilling of the reservoir wipchussrissazed
water. In thY ?’bzﬁ%frd, a weight 118 (FIG 14) may be nounted at the bottom

of the float 46, wherein the weight 118 is formed froma material such as
pol ypropyl ene having a specific gravity near that of water, such that

the wei ght Mﬂ%ﬂ#ﬁg@i y neutral buoyancy when subnerged. \Wen any
significant "portron o e weight 118 is suspended above the water surface
due to suspension of the float 46 relative to a descending water |evel as

descri bed above, thle ng al@gﬁ%@ﬁ%@%‘éﬁﬁﬁg&rinﬂ&«'?@ﬁ%géﬂ\’dme downwar d

force applied to the arm primary valve 36. The
secondary vadai¢ fidé vatvecassembliceombprising: operates in a generally simlar

manner to the primary val ve 36, except. ag detalle I

particularly, the ?e‘(,%‘fﬁj‘é'f'vnéﬁ‘p'o%a%‘gﬁ?@g ﬁﬁfgmge%h%‘gf’\%@e%%q#ﬂmﬁﬁl e pair of
housi ng pl at ggatdd foft-cohhbatiohe i AdWaterveduree Jdaks coutietaidaptesi forbanj o- t ype
val ve having a central valve disk or head 76 forned frorgaﬁ resil.ient or

el ast oneri c eennection m@ﬂlfiﬁﬁﬁf_ﬂﬂ@ﬂmﬂ%-@@ﬂzﬁ RFSF“WVQJV? mouptedglang 8aidi ¢ h an
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secondary vapusitidrsadspkgtively pemmiiting and preventing water fiow thraughsaid 8ewndary val ve
seat 82 path to the purification module;
a primary float coupled to said primary valve and responsive to the
level of water within a reservoir for moving said primary valve from said open
position toward said closed position when the water level rises to a first
predetermined level, and for moving said primary valve from said closed
position toward said open position when the water level falls below said first
predetermined level; and
switch means responsive to the water level rising within the reservoir
substantially to said first predetermined level for positively displacing said

primary valve to said closed position.

2. The float valve assembly of claim 1 wherein said switch means
positively displaces said primary valve to said closed position substantially

with a snap action.

3. The float valve assembly of claim 1 wherein said switch means
comprises an over-center switch.

4. The float valve assembly of claim 1 wherein said primary float is
carried by a float arm coupled to said primary valve, and further wherein said
switch means comprises a magnetic switch unit including a first magnet
carried by said float arm for displacement in close proximity with at least one



t hrough which water flowto the outlet fitting 32 can be regul ated. The

fl oat arm 44 associ ated ry valve 38 has its inboard end
termnating in a small Hm[r ymmmnamferabl y is conolded within the
central valve head 76 (FkG¢ same manner as shown and descri bed

W th respect g&é primary valve 36. Fromthe secondary wwimsoisagt 76, the
float arm 44"&XP S through the radial valve arm 78, also conol ded
therein, and further through the seal'®ing 80 to extend radially outwardly
through a radially open slot 86 (FIG 3) defined cooperatively by the

housi ng pl at gscopd méshet, ABidét M secontPmagnét beihy ofiénted mltﬂ41ke :potesnnect ed in

turn to the secondaryfloat 48. | n operation, dung or mal - of f

regul ati on oprespated dewardsach ategio 9%‘9@"9 B\Rgnetic Tepuision R‘Fﬁ?\‘;"es' B9 the rising
and falling f:ﬁ%géfép?llﬁ;cr)x%n%fé frhtémes%c&ﬁ&mé?ﬁéis Sald prinh#) fibat lifthgOVe the

secondary va normal open condi t That 1s; as viewed in FIG
7, the seconslaud)ﬂoétamtoqﬁsplacmsaldﬁrﬁwaﬂﬂeﬁewgahomem?r alignment ¥ithoi r wat er

downviar dl'y 1 PURERRIRRARt i eend R o AR e RvBRinin R SROEREN 50 > oy e
head 76 to tbﬁmﬁﬁﬁﬂbd?ﬁﬁhg &I ﬂohbamvwnh aisufficient bvwWheri theawdtenievelon of the
prinmary valve 36 or the Iprlmar | oat 46, th of .the fied water
18 wit hi n t h&sessebstantial YG‘OV\ﬁ"{ first Jredeteimia &MW%&(}J lovel

slightly aboﬁ%ghﬁ?o\férkéﬁtel' RYdive mar@séebnawn@%d @ hbRS&sk f)h;aiag{ i mary

val ve head 6 hi's occurs, the secondary float 48 w |
associ at ed f valye positively to said ciosed position.

5. The float valve assembly of claim 4 wherein said at least one
second magnet is mounted in a fixed position relative to said first float arm.

6. The float valve assembly of claim 4 wherein said at least one
second magnet comprises a pair of magnets mounted on opposite sides of
said first magnet on said float arm.

7. The float valve assembly of claim 4 including means for
connecting one end of said float arm to said primary float to permit lost motion
therebetween.

8. The float valve assembly of claim 7 wherein said connecting
means comprises a shoulder screw.

9. The float valve assembly of claim 7 further including a weight
mounted on a lower end of said primary float.

10. The float valve assembly of claim 9 wherein said weight has a
substantially neutral buoyancy in water.



arm44 to a substantially horizontal attr as vremed in FIG 9, so that
the float arm44 wll nove the secondary " ' un’uﬂ' wardly to seat
upon the valve seat 82 and thereby halt € reverse osnosi s
nmodul e 14. I n accordance with a further aspect of he' i dvention, subsequent
di spensi ng ogo\yghfRss fromthe reservoir 16 resulting in a |gvwaisoshse@t er

| evel within the reservoir does not jgtonatically cause the secondary val ve
38 to re-open. Instead, the open area”defined by.the secondary val ve seat
82 is sufficiently large, so that the net downward closure force applied to

the valve head 76 afdl fiycablaivé Assuiipbr ddith YAhBlaiPS&a piifarffiodine upPer

side thereof is sufficient to hold the secondary float
associ at ed f applies ardewnwardfoscatosaisdfioat aimm ndespbase ta afailutgswedavalwat er |level

reservol v vaREp B fesdfihtty Pl BT THRRinL ity S bV BT S roverent

of the pri narglativelty saidGaeond niagnbito repen B@lﬂlﬁnmaﬂyvalmua| intervention for
re-openi ng of the secondary valve 38 is required before pure wat er
production can resume. This requirenent for nenual re-opening of the

secondary val ve sery#£sTas fight #Ifd hséé?ﬁdry 8t el Wﬁ@éifn%ﬁa vae i occurred,

and that renedial service i s needed 0 shows manual reset button 88

for use in niberingludes a senonrany valve nmuotﬁd@lmdimwpathanémabm shown,

W thin a rescbeshiorss B G hociitns ooy pEARGH S RteBoC, o1 ;16
A reset pin @éterﬂowalmbugledaldﬂowrpathmdlwpunieatin‘n mdmlermliders&anam protrudes
downwar dl y m@ reservoir to a |on cl,osgel verI t he

t
secondary fl ?ﬂql ! Pqﬁlttgnsar' se gﬁWn‘@'@(f) '@sg‘é’l%‘f?dto?r%e %.Yq; 9qrs required,

manual depr eg/ithif Mh@fesbi%lr for moving said secondary valve from said open position
to said closed position when the water level rises to a second predetermined
level higher than said first ievel, and for allowing movement of said secondary
valve from said closed position to said open position when the water ievel falls
below said second predetermined level.

13. The float valve assembly of claim 1 wherein said valve unit is
mounted within the reservoir.

14. The float valve assembly of claim 1 wherein said flow path is
vertically oriented.

15. The float valve assembly of claim 1 for use in regulating water
inflow to a water purification system having a purification module, said
reservoir receiving and storing purified water produced by said water
purification module.

16. A float valve assembly for regulating water inflow to a reservoir,
said float valve assembly comprising:

a valve unit defining a flow path having an inlet adapted for
connection to a water source and an outlet adapted for connection to a



button 88 as indicated by arrow 97 in FIG 10 di sp'l aces the reset pin 96
15 downwardly agai nst the secondary floa secondary fl oat

val ve head 76 back to the normal open positibn." THe rfesilient nenber 90 has
sufficient igherans,,spring characteristics to retract upwapéiijsgoRssaz nor mal
position (as Viewe |n FIG 10) followgg such reset depression. In
accordance with still further aspects of the invention, the valve unit 28
further incI udes a flowrestrictor 98 in the formof an orifice fornmed in

the upper gﬁhq%n ﬁ.&nﬁ@ drid & nmarwaw anad ééHBnBQG' WiV Rovin@ad secondary

val ves 36, 3 OW restri tor has an internal dianeter and | ength
suffici ent talongnsaidlflomhpathateach qu@mdr pirsanyhangd) gacanidary, salves being 28 to a

{ypical pr esBtiabp:hebel ol AL eBpOL G RspBilahl Bmifthiandl oi'v o fer

100 (FIG 7) prevéntifg wates?gbwlthnougn&dudlow ;sduntomquﬂwﬂongmﬂmée 53, or
ot herw se suli tabl y m)unt ed th ere| i ses a . diverter djisk nmounted

centrally al ong t hed PrigANioa "tiiptgtsf“@ %W'i’ﬁéngm‘?ﬂﬁ'w tyheve 38 and
defining an &Wéﬁ&ﬁﬁa’c@ﬁﬁﬂﬁﬂﬁ résférwiﬁof ﬁlbﬁhggala'ﬂmﬁfaf')aval\‘ig frétn \8id GfenPor t s 102

t hrough whic e tap water 1 nflow can ow downviardly toward 't he secondary
val ve 38. W phsition Stocaaldt¢|0$ﬁd @nsmomemherh@q)wat@rr {evehdisee donddlirst val ves 36,

oo E L RSBl o P A PR S R e
and di spl aci postibs temdﬁexy positior when the water level falls below said first

predetermined level; and

a secondary float coupled to said secondary valve and responsive

to the level of water within the reservoir for moving said secondary valve from

said open position to said closed position when the water level rises to a

second predetermined level higher than said first level, and for allowing

movement of said secondary valve from said closed position to said open

position when the water level falls below said second predetermined level.

17. The float valve assembly of claim 16 wherein said valve unit is
mounted within the reservoir.

18. The float valve assembly of claim 16 wherein said flow path is
vertically oriented.

19. The float valve assembly of claim 18 wherein said secondary
valve is mounted along said flow path at a location vertiqally above said
primary valve.

20. The float valve assembly of claim 16 wherein said primary valve
comprises a banjo valve.



head 76 to the closed position. Instead, the diverter disk 100 causes the
water to flow downwardly in a generally mg bout the periphery
of the valve head 76 for flow through thgmm‘\mm\u 82. The fl oat

val ve assenbly 12 of the present inventiOR ust provisde$ for fl oat
activated ne ﬂ)inrcz@z operation of the series-nmounted pri mapygragdnseeondary
val ves 36, 3 eSponse to changing,water |evel within the storage

reservoir 16. Primary on-off regul ation .of tap water flow is provided by
the primary valve 36, with the secondary valve 38 acting as a safety backup

to shut off the tapyyetrpe fbobf yale ddsehibly &fdlin 2 wRéreiPéaid ¥aboRiahyi | ure. The

over-center magnet-type swtch functions to insure rapid and positive full
16 cl osur e ofvaivieecomprises @ bagjorxal®5, with a snap-type action, in response to
the reservoir water level rising to a substantially filled condition. A
variety of further nodifications and i nprovenents in and to the float val ve

assenmbly 12 of the ppeThéefloatvalRaasssmbly bf cldim Holarherihcliding hegainper sons
S

skilled in the art. aror ex‘grﬂa)lwe, whi l.e the over-center ¢¥v| tch 49 has been
shown and dedBPyHed ajang sl tRFth Hest P SAld PEMAEY anq sgEqndape

recogni zed anRgpégderstood that a second over-center switch may be enpl oyed
with the secondary val ve 38 to achi eve positive snap-action closure
thereof. Accordingly, no limtation on the invention is intended by way of

the foregoing descrigt i RAFvAGS ABBARMY B8 ik Yo GherHGEhg 3Pt 10 the

appended cl ai ns.
diverter mounted along said flow path upstream from said primary and

secondary valves.

24. The float valve assembly of claim 23 wherein said flow diverter
comprises means forming a generally annular flow passage for water flow
therethrough.

25. The float valve assembly of claim 16 further including a flow
restrictor mounted along said flow path upstream from said primary and
secondary valves.

26. The ﬂoat valve assembly of claim 16 wherein said valve unit
further defines a primary valve seat engaged by said primary valve in said
closed position, and a secondary valve seat engaged by said secondary valve
in said closed position, said secondary valve seat having a size relative to
water pressure at said inlet for retaining said secondary valve in said closed
position.

27. The float valve assembly of claim 16 further including reset
means for manually displacing said secondary valve from said closed position
to said open position.



17 1. A float valve assenbly for regulating water inflowto a reservoir,
said float valve assenbly conprising: a valve unit including a housing

defining a flow path hHN ' llm mapted for connection to a water
source and an outl et aﬂm"gmﬂmlln H tion to a purification nodule, and a
primary valve nmounted afonf sai & fFow'path, said primry vahigedabhd

novabl e bet WKBAYRIh and cl osed positigns respectively perm %"’?i ng and

preventing water flow through said fI(?\ﬁlpath to the purification nodule; a
primary float coupled to said primary val ve and responsive to the |evel of

water within a resefyVe | ' 1-1s fE Qi mRaind open
position toward sa?ig' glllﬂéasf%)%{\éos'%{é%ﬁﬁ%déﬁ&?h?%dﬁﬁ%@\% ri sesgto a first
pr edet er m negbrhprisss,a reset huttonmounted enthik esemvair gnd includiig meassfot cl osed

position toward said open sitjon when the water |evel fal.ls bel ow said
first predet @FRERIDY qa&ﬁ@?@oﬂﬁﬁwi‘?ﬁtf’ewn‘ﬂ@ SURQLLPRATEPSIN P s?‘ﬂéeﬁter | evel
rising withipydie reservoir substantially to said first predetermned | evel

for positively displacing said prinmary valve to said closed position. 2.
The fl oat valve assenbly of claim 1l wherein said switch neans positively

di spl aces said pri ' i : RrHRP IR ASHrhay Y with a
snap action. 3. Thgﬁ{e?’Bﬁé{‘ﬁé’/aiwé@e%%ﬁ%nﬂ@#f3?@?1!72?%?&{1%%?\1@(3r el'n sard switch
means and secondary float arms respectively and pivotally connecting said primary

and secondary floats to said primary and secondary valves.

30. The float valve assembly of claim 186 further including primary
and secondary float arms having outboard ends respectively connected to
said primary and secondary floats, and inboard ends respectively comolded
within said primary and secondary valves.

31. The float valve assembly of claim 16 further including switch
means responsive to the water level rising within the reservoir substantially
to said first predetermined level for positively displacing said primary vaive to
said closed position.

32. The float valve assembly of claim 31 wherein said switch means
comprises a magnetic over-center switch.

33. The float valve assembly of claim 16 for use in regulating water
inflow to a water purification system having a purification module, said
reservoir receiving and storing purified water produced by said purification
module.



conprises an over-center swtch.- 4. The float valve assenbly of claim1

d primary f Is carried by a float armcoupled to said
ve, and fﬁrl “um' ﬂj d switch neans conprises a magnetic
t

wher ei n sai
primary val
switch unit

i ncl udin

di spl acenent in close proximty wth at |east one 18

first and sYOMEHhgnets being orien

each ot her

alignment of said first and second magnets,

Mearried by said float armfor

ghet, sai d

£d with like poles presented toward

to generate nagnetic repu?si. on forces resisting on-center

said primary fl oat

lifting said

float armto displace said first magnet toward on-center alignment with
sai d second magnet in responscAMENDED; GLAIMS water | evel within the reservoir,

said pri

wat er | eveiginde
di spl ace said first nagnet over-center

to nove said pri.]rfqt{?(%%{%lﬁéaﬁeérﬂ

val ve assenbly of C

adfigdr

elrn sa one secon

iyqdoby the finfeymational Bpepst ofy i waeysry 2009 £(1¢i04p080)0 when th
gnathit oo oy e et £l Jer o Rsaas oy CF hen the

( relative to said second nagnet and
tfw %ﬁﬂepgiﬁg?g%@éetgg @h&ﬁ?oda r@Qéﬂvgi'r,O n.

magnet is

5. The fl oat

mount ed i n said flaasvalysAseerpbly CEMRNi®iNg to said first float arm 6. The float
val ve assenbly %fvawequm,g},lwﬁgh&sﬁ@dgﬂ%g ggg?,tpgal v}@ﬁ%r;,qe{mgnet conpri ses

a pair of nmagnets nounted o pposite sides o

I'rst magnet on said

float arm adaptdiar epanedtion o ayaiafapress and anrautlet Aearted 4 neans for
connect i ng QiR eeftsh @fa mAifgatidnaAbds, Bl prfy RAIVERoYinfeiQidngt © Permit | ost

noti on

said flow path, said primary valve being movable between open and
closed positions respectively permitting and preventing water flow through
said flow path to the purification module;

an elongated float arm having one end coupled to said primary
valve; a primary float,

means for connecting said primary float generally to an opposite
end of said float arm to permit a limited range of vertical lost motion
therebetween;

said primary float being responsive to the level of water within a
reservoir for lifting said float arm for moving said primary vaive from said
open position toward said closed position when the water level rises to a
ﬂfst predetermined level, and for lowering said float arm for moving said
primary valve from said closed position toward said open position when
the water level falls below said first predetermined level; and

switch means responsive to the water level rising within the
reservoir substantially to said first predetermined level for positively
displacing said float arm to move said primary valve to said closed
position substantially with a snap action, said opposite end of said float
arm being substantially free to displace vertically upwardly relative to said
primary float within said limited range of lost motion upon snap action
movement of said primary valve to said closed position.

AMENDED SHEET (ARTICLE 19)



t her ebetween. 8. The float val ve assenbl'y' of clal m 7 wherein said

connecting neans conprises a shoul der scrﬁwmmwmuﬂ“t I‘val ve assenbly of
claim?7 further including a weight nounte Al of said primary
float. 10. The float valve assenbly of clai*m 9 wher'ein said wei ght has a

subst anti al 1/\%' ngﬂ%‘?&gl buoyancy in water. 19 11. The fl ogdTvsdbrysmoassenbl y
of claim4 &Y aid primary floatsgpplies a.downward force to said
float armin response to a falling water | evel within the reservoir to nove
said first magnet downwardly and over center relative to said second nagnet
to re-open said primary valve. 12. The float valve assenbly of claim1

wher ei n sai d val vg tRE Hodtwalveelssemblyofelaini1 ahersnilsdiy swittlymeansint ed al ong
said flow path and novabl e bet ween open and cl osed positions respectively

pernitting aSaMPFIEeLAR OME -SRI SWICBw t hr ough said flow path to the
purification nodule, and a secondary float coupled to said secondary val ve
and responsive to the |level of water within the resgrvoir for noving said

secondary val ve fBorhedrat @yenssewblyiohrlaig 1 whereip saId SWILEREEMNSN when t he
water |evel r&ﬁﬁiﬁéQa%aﬁﬁ%ﬁ@%Mﬁﬂﬂtﬁéh_ﬁﬁ'iﬁlg?ﬁfiis‘?gﬁgnéhﬁﬂﬁéd bygdidsai d first

i
| evel , and for ow ng novenent of said secondary valve fromsaid cl osed
posi tion to dgatagpder giselaceraentin clpsersoximity withcatdeast gnessesendw sai d second

predet er m neqdnl skl said first and second magnets being oriented with like poles
presented toward each other to generate magnetic repulsion forces
resisting on-center alignment of said first and second magnets, said
primary float lifting said float arm to displace said first magnet toward on-
center alignment with said second magnet in response to rising water
level within the reservoir, said primary fioat lifting said float arm with a
sufficient force when the water level rises substantially to said first
predetermined level to displace said first magnet over-center relative to
said second magnet and to move said primary valve positively to said
closed position.

4. The float valve assembly of claim 3 wherein said at least one
second magnet is mounted in a fixed position relative to said first float
arm.

5. The float valve assembly of claim 3 wherein said at least one
second magnet comprises a pair of magnets mounted on opposite sides
of said first magnet on said float arm.

6. The float vaive assembly of claim 1 wherein said connecting
means comprises a shoulder screw having one end threadably connected
to said primary float and further including an unthreaded shank portion
adjacent an enlarged head, said opposite end of said float arm being
connected slidably along said unthreaded shank portion of said shoulder
screw, whereby the length of said unthreaded shank portion defines the
length of said limited range of lost motion.

AMENDED SHEET (ARTICLE 19)



13. The float val ve assenbly of claim1l wherein said valve unit is nounted

within the reservoir. 14. The fl| ve assenbly of claim1 wherein said
flow path is verticall mu m Jml}ﬁumhe fl oat valve assenbly of claiml
for use in regulati ng wat er purification systemhaving a
purification,podiee, said feservoir receivi ng and stori ng geyushdssdoanat er
produced by said water purification nmpdule. 16. A float val ve assenbly for
regulating water inflowto a reservoi4®. said float val ve assenbl y
conprising: a valve unit defining a flow path having an inlet adapted for
connection to a water source and an outl et adapted for connection to a

20 purification WDdFHeeﬂoawdlveaasernmybfwaime famlaranca@mgldaf ?mal ve nount ed
al ong said fl ow path, each of ? g{)rl magy and sgcon ves bei ng
¢ f

novabl e bet V(B%W‘tﬁﬂé’d‘ arigwer 89 PIHRAY” foat, gaid weig 'Pﬂ fting and

preventing V@ibgfanhhmémfapﬁgdéyaiﬁyd\ whiew path to the purification nodule; a
primary float coupled to said prinmary valve and responsive to the |evel of

water within a reservoir for noving said primary valve from said open

position to sai d80|'m%9ﬂbd@0§|k/é'a§§brﬂ$l?6félﬁiﬁ1 Yhreih 8xiflprifapPflodto a first
predet er m ned Ieve and for ITDVI ng_said primary valve from said cl osed

posi tion to appligs gstownwaed faremt flagt armn '@SPP'&P@P falling wedsrow sai d first
level within the reservoir to move said first magnet downwardly and over

center relative to said second magnet to re-open said primary valve.

9. The float valve assembly of claim 1 wherein said valve unit
further includes a secondary valve mounted along said flow path and
movable between open and closed positions respectively permitting and
preventing water flow through said flow path to the purification module,
and a secondary float coupled to said secondary valve and responsive to
the level of water within the reservoir for moving'said secondary valve
from said open position to said closed position when the water level rises
to a second predetermined level higher than said first level, and for
allowing movement of said secondary valve from said closed position to
said open position when the water level falls below said second
predetermined level.

10. The float valve assembly of claim 1 wherein said valve unit is
mounted within the reservoir.

11. The float valve assembly of claim 1 wherein said flow path is
vertically oriented.

12. The float valve assembly of claim 1 for use in regulating water
inflow to a water purification system having a purification module, said

reservoir receiving and storing purified water produced by said water
purification module.

AMENDED SHEET (ARTICLE 19)



predeterm ned |l evel; and a secondary float coupled to said secondary val ve

and responsive to the | tthin the reservoir for noving said
secondary valve from saD!ﬁ E ‘llelgwto said closed position when the
water level rises to a ned | evel” higher than said first

| evel , and fg 03}159%“ ng novenent of said secondary val ve fpefusansdor! osed
position to £ open position when tf3e water |evel falls bel ow said second

predeterm ned |level. 17. The float valve assenbly of claim 16 wherein said
valve unit is mounted within the reservoir. 18. The float val ve assenbly of
claim 16 wherein said flow path is vertically oriented. 19. The float valve

assembly of clai m38 ahfg#i vanedads&hfp oA raguainge wafer RlGW &g &l ong said
flow path at a location vertically above said primary valve. 20. The fl oat

val ve assenmbIFgsesyoit sgidioa valMe aesambly, complisingir y val ve conprises a banjo

val ve. 21 21. Fhgafd QAk deRhing RFQPatH Iﬁﬁvir_fldnﬁhr‘ih%@ aiBpfedl forsai d .
secondary val ve conprises a banjo val ve. 22. e float valve assenbly of

clai m 16  f ur CRBREGPS|tad Wefehsaurea AR AN PutiehadapiaddRgcannestion i@ pat h upst ream
from said prigRfidat@RImcRAS A8 DYy $sive and a secondary valve mounted

along said flow path, each of said primary and secondary valves being
movable between open and closed positions respectively permitting and
preventing water flow through said flow path to the purification module;

a primary float arm having an inboard end connected to said
primary valve for moving said primary valve between said open and
closed positions;

a primary float coupled to an outboard end of said primary float
arm and responsive to the ievel of water within a reservoir for moving said
primary float arm to displace said primary valve from said open position
to said closed position when the water level rises to a first predetermined
level, and for moving said primary float arm to displace said primary valve
from said closed position to said open position when the water level falls
below said first predetermined level;

a secondary float arm having an inboard end connected to said
secondary valve for moving said secondary valve between said open and
closed positions;

a secondary float coupled to an outboard end of said secondary
float arm and responsive to the level of water within the reservoir for
moving said secondary float arm to displace said secondary valve from
said open position to said closed position when the water level rises to a
second predetermined level higher than said first level, and for allowing
movement of said secondary float arm to displace said secondary vaive
from said closed position to said open position when the water level falls
below said second predetermined level;

said primary vaive comprising a banjo valve having a central valve
head disposed generally concentrically within an outer annular seal ring
and interconnected thereto by a radial arm, and further wherein said

AMENDED SHEET (ARTICLE 19)



23. The float valve assenbly of claim 16 further including a flow diverter
nmount ed al ong said fl owﬂmm”# romsaid primary and secondary
val ves. 24. The fl oat mmmml claim 23 wherein said flow diverter

*

conprises neans forming a ferferd [y arnul ar fl ow passage for water flow

t her et hroughw&%m;lige fl oat val ve assenbly of claim 16 furpdgusdensdoridi ng a
flow restrictor nounted along said flow path upstreamfromsaid primary and
secondary val ves. 26. The float val ve 2hssenbl y of claim 16 wherein said
valve unit further defines a primary val ve seat engaged by said prinmary
valve in said closed position, and a secondary val ve seat engaged by said
secondary valiisodrd eadioflsaitl pemdryfiost &invis cosnolded witindaidywalvalheadseat havi ng a

size relative tpo ter, pressure at sajd.inlet for retaining said secondary
valve i n sai i eXeenBieRRthiobh SRl oad el FhGeRrgrdR ¢ o m 16
further incl uslitngrdiyefier sakivaivelumit tosaid dutiyart el thefevd comettettioondary val ve
fromsaid cl OSﬁZ‘fH\pOSiti on to said open position. 22 28. The float val ve
assenbly of & IHa ei n said reset means conprises a reset button

nounted on the reservoir and including nmeans for displacing said secondary

float downwardly u1%o nTh%efPora?\slgllvg r:=]1ssoefmbsli31 Iog clgliemS % wherein said valve unit

is mounted within the reservoir.

15. The float valve assembly of claim 13 wherein said flow path is
vertically oriented.

16. The float valve assembly of claim 15 wherein said secondary
valve is mounted along said flow path at a location vertically above said
primary valve.

17. The float valve assembly of claim 13 wherein said secondary
valve comprises a banjo valve having a central vailve head disposed
generally concentrically within an outer annular seal ring and
interconnected thereto by a radial arm, and further wherein said inboard
end of said secondary float arm is co-molded within said valve head and
extends therefrom through said radial arm and seal ring to protrude
outwardly from said valve unit to said outboard end thereof connected to
said secondary float.

18. The float valve assembly of claim 13 further including a fiiter
strainer mounted along said flow path upstream from said primary and
secondary valves for capturing water-borne particulate.

19. The float valve assembly of claim 13 further including a flow
diverter mounted along said flow path upstream from said primary and
secondary valves for preventing water flow along said flow path from
applying a substantial closure force to said primary valve.

AMENDED SHEET (ARTICLE 19)



button. 29. The float valve assenbly of claim16 further including primry

and secondary float a ' and pivotally connecting said primry
and secondary floats ”mmimﬁmﬂu‘m !Hnd secondary val ves. 30. The fl oat
val ve assenbly of claim 16 fwrwhes |1 WCluding primary and secondary fl oat

arns havi any(ggé@gﬁrd ends respectively connected to sai dppijyd®yigesand
secondary f , and inboard ends respectively conolded within said

primary and secondary val ves. 31. Th# float val ve assenbly of claim 16
further including switch nmeans responsive to the water level rising within
the reservoir substantially to said first predeterm ned | evel for

positively di splagiThe float Fhivy asEBmblycILERn | Owhaieth dﬁﬁ&ﬁdﬂ@ﬁéﬂion- 32. The

i
fl oat val ve assenbly of claim31 wherein said switch means conprises a
magnet i ¢ oveqMpRSASAReangierNng agenerglly annylay fiowpassage srmater figw ¢l aim 16 for
use in regufiaidiRugRt er inflow to a water purification system having a
purification nodul & said reservoir receiving and storing purified water
produced by said purification nodul e. 23 MENDED CLAI M5 [received by the

International BugapndfiodtVafl@tésempiy M Yaint 13drtiinciihg Ml ¢! ai ms 1-33
repl aced by new anmended clains 1-277( /7 pages)

restrictor mounted along said flow path upstream from said primary and

secondary valves and defining an internal bore with a longitudinal length

sufficient to provide a relatively slow flow rate of water therethrough.

22. The float valve assembly of claim 13 wherein said valve unit
further defines a primary vaive seat engaged by said primary valve in said
closed position, and a secondary valve seat engaged by said secondary
valve in said closed position, said secondary valve seat having a size
relative to water pressure at said inlet for retaining said secondary vaive
in said closed position when the water level falls below said second
predetermined level.

23. The float valve assembly of claim 22 further including reset

means for manually displacing said secondary valve from said closed
position to said open position.

24. The float valve assembly of claim 23 wherein said reset means
comprises a reset button mounted on the reservoir and including means
for displacing said secondary float downwardly upon depression of said
reset button.

25. The float valve assembly of claim 13 further including switch
means responsive to the water level rising within the reservoir
substantially to said first predetermined level for positively displacing said
primary valve to said closed position.

AMENDED SHEET (ARTICLE 19)



1. A float valve assenmbly for regulating water inflowto a reservoir, said

fl oat val ve assenbly i e unit including a housing defining

a flow path having anTﬂmIEIt"ﬂutmEHﬂlleI\r/ connection to a water source and an

outl et adapted for condecfioh tb & pdrification module, and a primary val ve

nmount ed al Qpg s f1ow path, said primary valve being npegipksiestween open

and cl osed positions respectively pggm tting and preventing

wat er f| owmt hrough said flow path to the.purification nodule; an el ongated

fl oat arm having one end coupled to said primary valve; a primary fl oat;

means for connecting said primary float generally to an opposite end of

Sﬁi d LI oat arm tzedpeThasiﬂoaavbivariatssdmb&rtg‘&:laim 2% miheesih daﬁjsml/vm: onf

t her ebet ween; sai r.i mar bei ng, respgnsive to the | evel of water

within a rewﬁcpw\% ?eﬁ?%ﬁgﬂ@ &Yy cﬁﬁ@éﬁ""g&h for moving said primary valve

fromsaid open position toward said cl osed position when the water |evel

rises to a first eterm ned | eve nd fo oweri.n id float armfor

moving sai d prin® yel\%g tP’?'ﬁ!ﬁ]@ﬁ?’HL@I%s@ﬂiﬂ‘ {)’ghriq?ﬁ 'f‘g'ﬁﬂ'ﬁﬁt"!ﬂal d open

posi tion \Ahwatérhmwto@éwhwﬂpbnﬁc"ahbﬁsmm\@iasmca éurrf@bnd}m@ahlerm ned | evel;

and swtch neans resgonswe to fhe water | evel risi ng‘%f%’ in the reservoir
i

subst ant i al P§idt '§SeHP 'PF?%‘PQpﬁ@dé*Péanﬂﬁ'éﬁeq &Ater prou $A y di spl aci ng
said float Fﬁﬂﬁdaﬁoﬁwm‘a’il d primary valve to said closed position
substantially with a snap action, said opposite end of said float arm bei ng
substantially free to displace vertically upwardly relative to said primary
float within said limted range of |ost notion upon snap action

AMENDED SHEET (ARTICLE 19)



novenent of said primary valve to said closed position. 24 2. The fl oat
val ve assenbly of claim1l wherein said switch means conprises an
over-center switch. 3. The float.valve assenbly of claim1l vvherel n said
switch neans conprises a magnet D0OHD Y60 t—(%nc]laﬂgng a f /g magnet
carried by sai kéj,lqat arm for di SP' acenment in cI ose proxi miggvp@¥th at | east
one second mag sai d fi réRNE-SREGIRCHES ARV E“H8®ng ori et with |ike

Poles Pr SRR RAEROR &abgnsﬁﬁa ORDAK 8 pgm@é@m&t&mw@%s

reSI S+ nNo—O0 nnn et o
IIII TTC Ul OHlruu LAY U OCUUTIU IIDl et o, o UAT U™
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on- cént 6K BLBH M0 Wi th said secphd mgﬁ]jq;a“ngp[lﬁgag&qﬁg to ?W&J&Goo‘?@%ﬁb)
| tih

| evel pwithin-the reservolr —said pti -na-sai-d arm-w

a suff tz%'nﬁ&haiﬂ&%ﬁmémﬁ&mwe m%@ﬁusbsﬁ dﬁ//(ﬁi) ssi@mmam k] Aryad, @z, Ss%' #h, B, BR!
predetterm ned | evel to displace said rst n% tCHmecumeemKEe Sl B GED

sai d $EddwematengTliee Bat t 0 noviEY 929 (LB Ha i1P: drelidsied
positilon. 4. The float val ve assenbly \ff cI amén;ig mﬁ&%&% ‘%%ﬂu‘g’fne
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of said first magnet on said float arm 6. The float valve assenbly of
claim1 wherein said connecting neans conprises a shoul der screw havi ng one
end threadably connected to said primary float and further including an

unt hreaded shank portion adjacent an enl arged head, said opposite end of
said float agyydghe9 connected slidably along said unthreaglagyHfipile pPortion
of said shoul der screw, whereby the length of said unthreaded shank portion
defines the length of said [imted rang@ of | ost notion. 25 7. The fl oat
val ve assenbly of claim1 further including a weight nounted on a | ower end
of said primary float, said weight having a substantially neutral buoyancy
in water. 8. The float valve assenbly of claim4 wherein said primary fl oat
appl i es a downward forcq:"e spi d float armin response to a falling water
level within the reservoir to nove said first nmagnet downwardly and over
center relative to said second magnet to re-open_ 9@ d prinmary valve. 9. The
float val ve assenbly of claim1 wherein said valXe unit further includes a
secondary val ve mounted al ong said fl oy@Bath and novabl e between open and
cl osed positions respectivel fobated ; r flow through
said flo to the purifi. | oat coupled to

ation rmdg e, and a secondary

sai d secondgjy —wval we-and.r Dsi ve tRQS Jeypl of vater thin the
reservoir for noving said segondary val ve E /|2
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fromsaid open position to said closed position when the water |evel rises
to a second predeterm ned | evel higher than said first level, and for

al I owi ng novenent of said secondary valve fromsaid closed position to said
open position when the water level falls bel ow said second predeterm ned
level . 10. TRy dhsas val ve assenbly of claim 1l wherein SailQ:TYvﬂg IEsobpNi t 1S
mounted within the reservoir. 11. The62 oat val ve assenbly of claiml
wherein said flow path is vertically lented. 12. The float val ve assenbly
of claim1l1l for use in regul#&ting water inflowto a water purification
Ppdul e, said reservoir receiving and storing
|d water purification nodule. 26 13. A
#8600 water inflowto a reservoir, said float
| ve unit defining a flow path having an

a water source and an outl et adapted for
pdul e, and a primary valve and a secondary
p@m., each of said primary and secondary

pen and cl osed positions respectively

purified water produced by
fl oat val ve asse
val ve assenbly co
i nl et adapted for

= 10004201

val ves bei ng novabl
permtting and prevgp
purification g&?ul;




a primary float arm having an inboard end connected to said primary val ve
for noving said primary val ve between said open and cl osed positions; a
primary float coupled to an outboard end of said primary float arm and
responsive to the level of waterwithin a reservoirfor noving said primry
float arm to whoeghege said primary val ve from said open posptiSnkdr sai d

cl osed position when the water level rgges to a first predeterm ned | evel
and for noving said primary float armto displace said prinmary valve from
said closed position'to said open position when the water |evel falls bel ow
said first predetermned | evel; a secondary float armhaving an inboard end
connected to said secondary val ve for noving said secondary val ve between
sai d open and cl osed positions; a secondary float coupled to an outboard
end of said secondary float arm and responsive to the | evel of water within
the reservoir for noving said secondary float armto displace said
secondary val ve from said open position to said cl osed position when the
water level rises to a second predeterm ned | evel higher than said first

| evel, and for allow ng novenment of said secondary fl oat armJo displace

sai d secondary val ve f7ﬁhrsa|d tDgsedgqmosition to sai d/Open podtion when
the water |evel fall YN 5 QprnnH oredeternlneo evel; sai\d primary
val ve conprising a bs hea i spgsed
generally concentrically within an outer annular seal ing and
i nterconnected thereto by a radial arm and further wh
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27 inboard end of said primary float armis co-nolded within said val ve
head and extends therefromthrough said radial armand seal ring to
protrude outwardly fromsaid valve unit to said outboard end thereof
connected to said primary float. 14. The float val ve assenbly of claim 13
wher ei n sai dyalghfnainit is nmounted within the reservoir. I,];Qagnsfgb Loat

val ve assenbly of cIa|n113 wherein said flow path is vertically oriented.
16. The float val ve assenbly of cl ai myA5 wherein said secondary valve is
nounted along said flow path at a |location vertically above said prinmary

val ve. 17. The float valve as y of claim 13 wherein said secondary
val ve conprises a banjo val veffhayfjng a central val ve head di sposed
generally concentrically with bt er annul ar seal ring and

i nterconnected thgreto by a rgdli and further wherein said inboard

end of said secondary fl oat co-nol ded within said valve head and

exXtends therefrom t'through sai ial arm and seal rlan g$p trude
outwardly from sai 4 _vapgeseqi SBd tbﬂgéd end the J onnected to
nmbly of claim13 further

sai d secondar§s

— -

including a fé g éQM/path upstreamfrom said
primary and s orne particul ate.
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19. The float val ve assenbly of claim 13 further including a flow diverter
nmounted al ong said flow path upstream from said prinmary and secondary

val ves for preventing water flow along said flow path from applying a
substantial closure force to said prinmary val ve. AMENDED SHEET (ARTI CLE 19)
28 20. The flwabomeed2ve assenbly of claim 19 wherein said fpeWusdomsdos er
conprises neans formng a generally annul ar fl ow passage forwater fl ow

t heret hrough. 21. The float val ve ass ly of claim13 further including a
flow restrictor mpunted al ong said flow path upstreamfromsaid prinmary and
secondary val ves and defining an internal bore with a |ongitudinal |ength
sufficient to provide a rel atpye slow flow rate of water therethrough

22. The float val ve assenbly § im13 wherein said valve unit further
defines a primary val ve seat () g’ y said primary valve in said cl osed
position, and a secondary val} ngaged by said secondary valve in
said closed position, said s hry val ve seat having a size relative to

wat er pressure at said inlet taining said sechqsry valve in said
cl osed position when the wat | falls bel ow sa eéand pr edet er mi ned
| evel . 23. The fl gfifl val ve aqdg of6cl ai m 22 further including reset
o/ alve fromsaid cl osed

nmeans for nanuaIWVEg’z? 821/ 1;‘273‘5r Chary—
WK

N

a4

-
-
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position to said open position. 24. The float valve assenbly of claim 23
wherein said reset nmeans conprises a reset button nounted on the reservoir
and including neans for displacing said secondary float downwardly upon
depression of said reset button. 25. The float val ve assenbly of claim13
further incluglopgasim tch means responsive to the water 'ev‘i‘-l:'lr)i%ﬁn@ﬂn""i thin
the reservoir substantially to said first predeterm ned | eve or
positively displacing said primary val ggzto said cl osed position. AVMENDED
SHEET (ARTICLE 19) =~ C L M S 29 26. The float valve assenbly of claim
25 wherein said swtch neans conpri ses a magnetic over-center switch. 27.
The fl oat valve assenbly of claim 13 for use in regulating water inflow to
a water purification systemhaving a purification nodule, said reservoir
receiving and storing purified water produced by said purification nodule.
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