WO 03/ 019059 PCT/ US02/ 27942 | N- TANK WATER CONDI TI ONER VALVE BACKGROUND ART
The present invention relates to a device for the conditioning of a liquid
in a liquwo Bnemssrent system in particular a device for eomdisoe/eming of
liquid in aliquid treatnment system where the device fits at | east
partially within 5 a treatnent tank. Conventional |iquid treatnent

devi ces, such as water softeners, are typically used in conjunction with a
liquid reservoir, such as a water treatnment tank. A resin bed is used to
treat the incomng raw water to obtain soft water. This resin bed requires
periodic flushing and regeneration to 10 renove sedi nent and chemically
recharge the bed. Typically, in a process known as eduction, a brine
solution is passed over [NAEANISiWATHR CONDETI@NERYVAIe¢Bar ge t he resin.
Oten, eduction is preceded by a backwash step, in which the flow of
incomng water is reversed to renove sedi nent which has been separated
fromthe water during the conditjq |on and which nmay 15 interfere
with the softening operation. InBFRgggR%ﬁgﬁgh t he systens are known as

"five cycle" systens, er ei Lves a st e a
brine rinse, a slowri eepreglenftdg?elﬂ gia? % ‘élFFlf?Ii ﬁlﬁ SF% %r?guiﬁ 8%3 t ank.
A typical s i t

which is i ngo pgrlgt% efééi%y re%tglreg'rtégét ftgé u\?‘(/ér ?%n?&quy%o életijogﬁlgél%%at er
condi ti oner Siqued ¢l adRjui@ trehtm&n sy a8y @het@rthe Rleoice R aMMdabt patinlyisvithin
mechani sns for initiating regeneration. Some of such mechani sns are

cl ock- oper ateticatonedt tank. t ri ggered to begin at a tinme of day, while others
are triggered by a threshold volunme of treated water.  Still other

mechani sms trigger re&ecﬁéfreatlpaﬂ Hguidoeataienh gevices.comdi 85 Statest saffraerys

resinin the ¢ et%lp{]ca y use% yl\iocggjlu%%%gg QWRET/ Lflsc?uzlé ZrLgélr%on such as a water

treatment tank. A resin bed is used to treat the incoming raw water to obtain

soft water. This resin bed requires periodic flushing and regeneration to

10 remove sediment and chemically recharge the bed. Typically, in a process
known as eduction, a brine solution is passed over the resin bed to chemically
recharge the resin. Often, eduction is preceded by a backwash step, in which
the flow of incoming water is reversed to remove sediment which has been
separated from the water during the conditioning operation and which may

15 interfere with the softening operation. In these instances, the systems are
known as “five cycle” systems, wherein regeneration involves a backwash step,
a brine rinse, a slow rinse, a fast rinse, and
a refilling of the brine tank. A typical softening system is disclosed in U.S.
Patent No. 5,174,466, which is incorporated by reference.

20 As is well known in the art, water conditioners, such as water
softeners, are provided with various mechanisms for initiating regeneration.
Some of such mechanisms are clock-operated, and are triggered to begin at a
time of day, while others are triggered by a threshold volume of treated water.
Still other mechanisms trigger regeneration by monitoring the condition of the

25 resin in the resin bed.



Conventional water conditioners are also typically provided with val ves for
controlling the flow of water froma brine reservoir to the incomng raw
wat er, frwmoslheosaw water inlet to the raw water outlet, fcarusorerotank to a
mani fold, fromthe rranifold to the tank and fromthe manifold to the soft
5 water outlet. AITB.I of co tional \é%toer con |tio el 1gntrol

val ves, however, is t VPﬂ g}naﬁr\gatg f’? ORYYS 4 N quid
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conbi ned size o ve Mes a necessary consideratl
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size of the apparatus becomes an i npedi ment because t he st orage space
reserved fomanifdldgioth the atarsfald spsthentahk, hydifeahl the fnamdoldatodthiessoft
typically optimzed to consune the |east possible space. On the other
hand, the siwadendutldie tank is optim zed to be as large as the space w |
15 permt, allow ng Ig{ger vo] ungs . of uid to be conditioned. Becayse the
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val ve i s surroun ed lent alr pressure, whereas t i quid coursing

wi thin the vahtgn&ksizt ofahe ivaliiedand efkUbetonds 4 he@espdrgmsﬁieraiid‘nf @hefit i al
is not constantly bal anced, the valve can rupture and leak into the

sur r oukdi ng ce]rwallatmgmntspaemmlquasd 4o hbuser thediquidhtneatmett fsiystem. oFhasige of
bui | di ng. A\, to conbat this pressure differential, thicker, turdl er,
and nore rid faamr%ﬁshwn@ﬁtan\zmwélrmtéﬁcavsq thesiRrags eprce teseyad £90A t o
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an inproved Ti1quid treatnment system aV| ng i'qui d con er control
val ve be as large as the space will
15 permit, allowing larger volumes of liquid to be conditioned. Because the size

of the apparatus must be accounted for when determining the size of this space,
it ultimately restricts the size of the tank.
Another drawback of conventional water conditioners is that the
conventional configuration is susceptible to leaking. An externally affixed
20 water conditioner valve is surrounded by ambient air pressure, whereas the
liquid coursing within the valve exerts a liquid pressure. If this pressure
differential is not constantly balanced, the valve can rupture and leak into the
surrounding environment, such as a floor in a home, office, or other building.
Also, to combat this pressure differential, thicker, sturdier, and more rigid
25 constituent valve material is required. In addition to increasing expense, the
need to utilize such materials restricts the configuration of the valve and the
manner in which it is connected to the tank.
Accordingly, a first object of the present invention 1s to provide
an improved liquid treatment system having a liquid conditioner control valve

30 which fits at least partially within a treatment tank.



30 which fits at least partially wwthin a treatnent tank. 2 WO 03/019059
PCT/ US02/ 27942 Anot her object of the present invention is to provide an
i mpr oved wogaiovosy eat nent system having a |iquid conditiomem/usomemet val ve
which optimzes use of |imted space. Yet another object of the present

invention is to provide .nproyed liquid treatnent system having a
li qui d conditioner cog’t%aﬁer\fgi]?fgp‘)f\%ﬁ%Péesfaﬁtemé’ﬂl{%?%é?n%&rf’f’ ?/ ! lggprpiva%i d
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val ve chanbepsimizél wiel dfllirded §iceobj ect of the present invention is to
provide an inproved liquid treatnment systemhaving a liquid conditioner
control valve constr 0tdteshdthamobjest def ther ipedsgndfinvaiteni & so previdanan her
obj ect of the present invention is to provide an inproved |iquid treatnent
syst emavi ngppsovedgliquide tneaimeans reysteso havolg waliqeid ¢onditienesi eontedkvalvaused
by ruptured val ve chanbers are reduced or elimnated. Still a further

obj ect of tPﬁéheﬁ? nt invention is to prove an inproved |iquid treatnent
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tank water I t'1oner val ve, ich fTeatures a water conditioner

having a webldi@nePtdntes] valvpstidtbers. | east partially within a tank in a
liquid conditioning system Thus, the vertical overhead space required for
the syt em i s reducedSti2b anbthemiabgedtoof the prsndfinventicar imnd pravigler an anks,
whi ch both permts gptimzation of limted space and _nexi m zation the

vol ume of | ilgRrevedoHamd ament systeaihaving at hauidosndionssr eomrpli valvaides

first and SQoRs d c\{é% ¥ont Q Wi (fgrifr:]t?lvdtn Waterials.

Yet another object of the present invention is to provide an
improved liquid treatment system having a liquid conditioner control valve
15 wherein leaks caused by ruptured valve chambers are reduced or eliminated.
Still a further object of the present invention is to prove an
improved liquid treatment system having a liquid conditioner control valve

wherein leaks are localized and contained within an associated tank.

20 DISCLOSURE OF THE INVENTION
The above-listed objects are met or exceeded by the present in-
tank water conditioner valve, which features a water conditioner valve having a
working portion disposed at least partially within a tank in a liquid conditioning
system. Thus, the vertical overhead space required for the system is reduced,
25 allowing for the use of taller and larger tanks, which both permits optimization
of limited space and maximization the volume of liquid conditioned. In
addition, the working portion includes first and second valve chambers having
respective main and supplemental pistons. Since the first and second valve
chambers of the working portion are at least partially disposed within the tank

30 of the liquid conditioning system, there is an inherent balance in the internal



respective main and suppl enental pistons. Since the first and second val ve
chanbers of the working portion are at least partially disposed within the
tank 30 owotoaeidosqui d conditioning system there is an inlremrarso2/bmyance in
the internal 3 WD 03/019059 PCT/ US02/ 27942 pressure exerted on these

chanbers by the liqui ourssing,Wwithin them.and the. ext.ern ressure
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| eaks that do occur will drain into the tank rather than into the external
envi r onnent .wikhstends peedshirec aliffyrentihls. prAsather ifeaterd iodnther owied@sn aiswgtagr
conditi oner valve configured for use with a tank in a water conditioning

system3 10 beaeusgdihegwarking roarberiindoeated at deaskinegtigdbr widwn dhe padedhai t hi n

the main hoysing,, At |east a porti.on. of the r ki n ortion s nounted
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FIG 1Ais L.fde perspective view of the present liquid 15
condi ti onerae\?gﬁéér;n%bEG 113 is a front perspective view of the present

liquid conditioner valiygs dpelificallys @B g&‘éﬁeﬁgeﬁv@ﬁﬁéﬂ%%v\{@esyiaeV‘bvﬁfert he
present liquid conditioner valve; 20 FlI 3 1s a sectional view, taken

al ong t he | icoadidtonepialvk Gonfiguid fot nee prithseninklih quiatec ondlitioningrsystent, r ol
valve in the service position, FIG 4 is a sectional view, taken along the
line 4l of iRladingAa mah hausing afidr acvpdang muiirden edisppsadrwithin the mae
present |iquid condjtioner cant rgl val ve in the, servi cg p%si tion; 25 FIG
5 s ais anousigorh oGHEPHOR RE heNOPINE PAFiQN Srmeyried pithin the tank

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

FIG. 1A is a left side perspective view of the present liquid

15 conditioner valve;

FIG. 1B is a front perspective view of the present liquid
conditioner valve;

FIG. 2 1s an exploded perspective view of the present liquid
conditioner valve;

20 FIG. 3 is a sectional view, taken along the line 3-3 of FIG. 2, of
the present liquid conditioner control valve in the service position;

FIG. 4 is a sectional view, taken along the line 4-4 of FIG. 1A
and in the direction indicated generally, of the present liquid conditioner control
valve in the service position;

25 FIG. 5 is a is a sectional view of the control valve of FIG. 4
shown in the backwash position;

FIG. 6 1s a sectional view of the valve of FIG. 4 shown in the
brine/eduction position;

FIG. 7 1s a sectional view of the valve of FIG. 4 shown in the

30 refill position;



shown in the backwash position; FIG 6 is a sectional view of the valve of
FIG 4 shown in the brine/eduction position; FIG 7 is a sectional view of
t he val vewofo3pi98s9 4 shown in the 30 refill position; 4 WBCQA/012059

PCT/ US02/ 27942 FIG 8 is a sectional view of the present liquid

diti trol i.n_the.back h ition,.t e t he Li
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conditioner control VGO isA sebRoriadvidw oﬁ@}ﬁl\ﬁ_ﬁe@éhtli &roadivioger dunttdlne 3- 3
of FIG 2. DETAILED DESCRI PTION OF THE | NVENTION Referring now to FlGs. 1A

and | B, theaprecimetht bwaessiowanme tposition, takén\abdngethiedingehd rodlBIG. 2naid at ed at
10, and includes a housing 12 with an at least partially threaded

ci rcunference 14 conf ifdGreld fivra seetipmahanewt of Itheynresent diiidi eangitionssi n or
treatnent tank

comonl y- as scpﬁﬂégv ‘F’lg% ﬁ%”é’l@ I?\éj)si.ié%’?lf%ﬁrngf%i r,rllg %yaﬁnﬁ‘ﬁé ?‘53 ‘géﬁﬁ’l%?golr gt ed by

reference. The housing 12 also includes a generally circular, radially
extending flange 16 configured atop the partially threaded circunference

14, which matingly engggpAIEEDEPESERIFTIONCUFAHRRIRVENTIONt he resin tank
15 (FIG 8). The housing 12 is preferably nade of a rigid, durable 20

environnental l'y resi stReferring eewead FiGsded gldabB) the mosknasvaercdondstiomae of
several pieces joined together by vibration or hot plate welding, or

chem cH! adhbs wegeneratlyandisatedsirlDeandincledesra awsingnl Z sithom afdbasér i es
between a water source, a brine tank (not shown), a DRAIN port 18 and the
resin tank 15 (FIG 8), as is well known in the art. Thus, as illustrated

in FIG 2, tp@i(iz“tiallif)}}J Stihpe%d:elig circumference 14 configured for attachment to liquid
conditioner resin or treatment tank 15 (FIG. 8). A suitable resin tank is
described in commonly-assigned U.S. Patent No. 5,174,466, which is
15 incorporated by reference. The housing 12 also includes a generally circular,
radially extending flange 16 configured atop the partially threaded
circumference 14, which matingly engages a generally circular opening in the
resin tank 15 (FIG. 8).

The housing 12 1is preferably made of a rigid, durable
20 environmentally resistant injected molded plastic, and as such 1s made of
several pieces joined together by vibration or hot plate welding, or chemical
adhesive to create a series of water communication galleries between a water
source, a brine tank (not shown), a DRAIN port 18 and the resin tank 15 (FIG.
8), as i1s well known in the art. Thus, as illustrated in FIG. 2, the housing 12
25 includes a RAW IN port 20, a SOFTENED OUT port 22, a TANK IN port 23
as well as a TANK OUT port 24, a BRINE port 25, and the DRAIN port 18.
Also included in the housing 12 are a brine valve portal 26, a brine eductor

portal 28 and a main valve chamber portal 30.
A mounting plate 31 is fastened to the top of the housing 12. The
30 mounting plate 31 includes a plurality of apertures 32, 34, 36, 38, 40, the



25 includes a RAWIN port 20, a SOFTENED OUT port 22, a TANK IN port 23 as
well as a TANK QUT port 24, a BRINE port 25, and the DRAIN port 18. Also

i ncl uded wo wBloeosousi ng 12 are a brine valve portal 26, aPlomiusez/ewurt or
portal 28 and a main val ve chanber portal 30. A nmounting plate 31 is
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eductor portgh M8 fidddalve chhimber patte 26N asepettiRAyt alviRd, adsemBRE, ieahY -
When assenbl ed, each respective aperture receives its correspondi ng

portal, and respeptiaé aperengagesieet itdchretspoadinghsortady il maanaink begageuntntng
plate 31. A nmounting eyelet 41 is integrally formed with the nmounting

plate 3. Thhetweamihegoptals endithe smevnting dlateo3 . heAhmsintiggigyelst #hsiérti ng
hr eaded f : h h le 42 in th i | at e.
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and 2, wherein t worKing portion is housed wthint Ing 12. "An

i mportant f éidinea aht héldep4Rgeints affikedionahe iftingdt. t he conponents of the
wor ki ng portion 44 that are below the flange 16 are di sposed 15 within the
tank 18) Thi s confers Vatenntreatmesht ddveet aptantt watemecqrdeiendr welver 10 is

condi tioner valve 10, nost significantly reducing the overhead space
consumed byargs ouf by & averking erpran ofrhe vaiek ramdigpyenivaive desisnaed
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i s advant ageetpodeatusaht ea}RingPdition 44 that are below the flange 16 are disposed
15 within the tank 15. This confers a number of advantages to the present water
conditioner valve 10, most significantly reducing the overhead space consumed
by the valve/tank assembly, which ultimately minimizes the overall space
required to house the valve/tank assembly. This configuration is further
advantageous because leaks within the valve 10 will be contained within the
20 tank 15, within which components of the working portion 44 that are below the
flange 16 are housed. Such a feature is advantageous because leaks which
would otherwise damage the floor around the tank 15 are entirely avoided.
Furthermore, the liquid coursing throughout the water conditioner valve 10
exerts a pressure on the inside of the valve whereas the
25 ambient air pressure surrounding the valve is significantly less. This mandates
that the material of which the valve 10 is constructed be relatively thick and
rigid, and able to withstand the internal pressure applied by the liquid within the
valve. However, by housing the portion of the working portion 44 within the
tank, the ambient air pressure is replaced by ambient liquid pressure, which is

30 more or less equal to the pressure exerted by the liquid within the valve 10.



woul d ot herw se danmage the floor around the tank 15 are entirely avoi ded.
Furthernore, the liquid coursing throughout the water conditioner valve 10
exerts a woasmwosd on the inside of the val ve whereas the 2&tarsoy/emy2 air
pressure surroundi ng the valve is significantly less. This mandates that
the materia

| h t h 10 t t b { t h d
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44 within the al'r pressure Is re by ambient liquid

pressure, V\'ﬁh‘%htio% RRtHwe fﬂ‘OOf eh%@e@@dﬁneh@uéhﬁ“ ﬂéﬁ%ﬂﬁgﬁneé@édt% Wiieh he
liquid within the val ve 6 WD 03/019059 PCT/ US02/ 27942 Thus, the

mat eri al comhobsing thd bensvishent niflemaefdr that valve b8t and di fferential internal
and external pressures. Therefore, the configuration of the instant

inventidn further provihgeworking eartion A4 asendesod malémalyel ¢haynbaii 45tk i on
when choosin onstituent t he val v The wo

portion 44 isﬁg?ﬂfﬂé@ V& ﬁ%ﬁ‘ﬂb‘?faftge Eﬁhﬁge‘?’ﬂlﬁg afRgveuca d’r’i@n@eéi yat }E‘ﬁéﬁﬁer 46,
bot h of whi e tic i 1401 h n 4 The
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stacked, axially space nnu ar ers wth vertically oriented 10

col ums 50 sepidaillyi igcleds axRillyWpatedranielar nisdeberadguivith veetitdly d8entednt ai ns
a groove 52 around its outer circunference, and each groove is configured
t o accdhmodapbimns 4l isapamting eeach4 anfiglar enambble abach rammylar meottesr 4&nown
equi val ent sealing ring. One of tHe advant ages qof the present valve 10 is
that the i ntCORRRS @o&mﬂvénég afoyRf s rﬂjl"?%@rﬁ‘&m rea%eara;dq&ﬁ%rgr@eve 78 can
be manuf acture
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valve 10 is that the internal components, including the main valve chamber 45,
15 can be manufactured to use less material and to be overall lower in cost, since
they are not subject to the relatively large pressure differentials encountered by
conventional valves located fully outside of the tank 15.
Referring now to FIG. 3, at the center of the main valve chamber
45 and reciprocally passing vertically through the centers of each annular
20 member 48 is a cylinder 56 configured to house a main piston 58 and a lead pin
60. The main piston 58 in the preferred embodiment is barbell-shaped and is
vertically mounted in the direction designated generally at 61 in FIG. 2, for
reciprocal linear movement in the cylinder 56 of the main valve chamber 45,
and has a first or lower end 62 and a rod end 64. Both the lower end 62 and the
25 rod end 64 are dimensioned to sealingly and slidably engage the sealing
member 54. More specifically, the lower end 62 in the preferred embodiment 1s
configured to be “T”-shaped when viewed in section, with a larger diameter
portion dimensioned to sealingly engage any one of a plurality of the sealing

members 54. Similarly, the rod end 64 flares into a larger diameter shaped

30 portion, and is configured on its upper extremity to securely engage a radially



45 and reciprocally passing vertically through the centers of each annul ar
20 nmenber 48 is a cylinder 56 configured to house a nmain piston 58 and a
| ead pi n W0.030ds9mi N pi ston 58 in the preferred enbodi MeMCTIES02/27942
bar bel | -shaped and is vertically nmounted in the direction designated
generally at 61 in EIG 2, fog recj progcal. ] inear . enent ip the.cylinder
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"T"-shaped when viewed in section, wth a larger dianmeter portion
di mensi oned to seal i nRe¢femigaaewany FiGe. of aml @l uisal incjudeld inheheswabking
menbers 54. Simlarly, the rod end 64 flares into a Iarger di amet er shaped
30 portdon, portiondtdcisrthe gacan valve chambpe A6 e Xnrtbeiprsfetred smthadaingnie ijage a
radially 7 WO 03/019059 PCT/ US02/ 27942 exgé;anded first end 66 of the | ead
pin 60. The SeeaRd palyeghambegdfds albripevalys ehamber. gFhesgcend alks chpmber
narr ow neckeg or. inverted "T"-shaped first and second ends 66, 68
separated frohédch other by a pin shaft 70. Referring now to FIGs. 2 and
& also I neldgegbntilcdhithition WRA'd énddk biind s BEQNhaGA) GiaCligTDer
0 valve ¢ er

46. In the preferred e Iment, this secon a 67is a brine

val ve chambeBRINBedre29n6 Widkhas eitandal a hbflowsbiife Siefime ViV eA e thiston
communi cation with a renote brine tank (not shown) via the BRI NE port 25

to whith i s Threbidbds aventoddllpvmoninted fortrecipgocad meveameém en phs tsocondl @alve,
which is vertically nmpunted for reciprocal novenent in the second val ve
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comuni cat i pevhtidh bA&hSW NEr RBAdItidRer valve during the eduction/slow rinse and

15 brine refill cycles, is in selective fluid communication with the BRINE port 25.
The interface between the mounting plate 31 and the brine piston 76 and
eductor body 80 is secured by end caps 81 fastened to each of the brine piston
and eductor body.

In operation, each piston 58, 76 is selectively driven by a valve

20 control system, generally designated at 82 in FIGs. 1A and 1B. Referring to
FIG. 2, the preferred embodiment includes a cam member 84 as the main
component of the valve control system. The cam member 84 is eccentrically
lobed, having a longitudinal axis of rotation 86 that is generally perpendicular
to the orientation of the main valve chamber 45. The cam member 84 has a

25 generally circular circumference, with the longitudinal axis of rotation 86 being
eccentric with respect to the center point of the circumference. Thus, in
operation, the cam member 84 rotates along its longitudinal axis 86 at gradually
varying heights with respect to the mounting plate 30, depending on the period
of rotation of the cam member 84.

30



The interface between the nounting plate 31 and the brine piston 76 and
educt or body 80 is secured by end caps 81 fastened to each of the brine
pi ston awo oeduwesor body. I n operation, each piston 58, 7®CTaSeztm®érively
driven by a valve 20 control system generally designated at 82 in FIGs.

| A and 1B. Ref [ FIG 2 h f d,. di t includ

ronber 84 as e mai n KEBRBHEFIGH 2t s VRF B HORAGP! BYs B
mher 84 ! . hefof SYstdl 3

56 that i's QEner BE,o, Brintieaif FynRRL ARG 1y HERF LEL 2 Monblhe) | o"

chamber 45. piiket B MRANS coddighadd o 2ecdeOahelring of rgedl acethi 96 UNA egpRce,
with the longitudinal axis of rTotation 86 being eccentric with respect to

the center pollowenfl00heteidscuatisyessetye fronhdlse ring o pedrateetin 96tdiethe dhraserenber
84 rotates along its |longitudinal axis 86 at gradually varying heights
with respectporizon R4 afothatcanymsinzhes &40, Ideprsatiom @f dhe preferred iestbodmentot at i on
of the cam nenber 30 8 WD 03/ 019059, PCT/ 2/ 2794 Ref eryi ta FIG

2, the baset e il [ Qhengages bkl Ja 02 of 3r?1h§n8fy‘6‘€a{6‘{] BatHs o6

cont1 gur ed apEbile Ral€Bhntfch o Gk Be LAP AR oFomrednoisge
ext ends tra@ﬂﬁ&@gka o f10 hia)%nﬁhgg?me Qg%itheﬁfr@ad%@ BlstdnBR §88 0oL T ON

94 of the cam nenber 84. |n oper on of the preferred enbodi nent, the cam

foll ower 10Qogngagesl techidblgysl ot 102 of a sliding yoke 104 that is
configured to nestle between a notor 106 and the gear teeth 96. The notor
106 iK) nounted to thé&heomotintigg pracket 98 alia mclures adeatconunedaion sp@ge or

ot her conventiaqgnal technology. 10 The nounting bracket 98 al so includes an

accommmodat i dROHEN) thabis jedt teaiccpiye @ampiful Ehithad exicads ranavessdly on 109
;2?2 iéze? ﬂj{gr{ngag%l}/%z%{nﬁeth%ﬁq of 106 PPHe §iie mgt 98ké“i’ be rtheiltor%Cei-\ll-Qse t}iseI c':a%"x ng
follower 100 also includes a generally concave, hemispherical arc 110 so that
the sliding yoke does not interfere with engagement of the pinion 109 and the
15 ring of gear teeth 96, and does not prevent vertical reciprocation of the sliding
yoke.

Thus, when driven by the motor 106, the pinion 109 drives the
corresponding ring of gear teeth 96 within the mounting bracket 98, and the
row of gear teeth is consequently rotated. This rotational motion translates into

20 horizontal reciprocation of the cam follower 100 within the guide slot 102.
However, because the cam member 84 is affixed to the mounting eyelet 41 at
an end 111 opposite the row of gear teeth 96 (see FIGs. 1A and 1B), the
horizontal
reciprocation of the cam follower 100 within the guide slot 102 translates into

25 vertical reciprocation of the sliding yoke 104, which is only limited in its
vertical movement by the depth of the hemispherical arc 110. Thus, when
driven by the motor 106, the sliding yoke 104 reciprocates vertically with
respect to the mounting plate 30.

The first end 66 of the lead pin 60 is matingly engaged with the

30 sliding yoke 104 at a slot 112 that is configured to receive and securely hold the



foll ower 100 al so includes a generally concave, hem spherical arc 110 so
that the sliding yoke does not interfere with engagenent of the pinion 109
and t he IWormnwosd gear teeth 96, and does not prevent verCTas02/27942

reci procation of the sliding yoke. Thus, when driven by the notor 106, the
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row of gear teeth 96 (see FIGs. | A and 1B), the horizontal reciprocation

of the cam fealiteavihe rdfabionidfhthe pitien JOPdhatsis@ngd et withrthe aingsofi gdao tectb
vertical reciprocation of the slidi ngg?(yoke 104, which is onlﬁ limted in
its verticdl6 withamtim nounting btepkdt D3 (The negiofpgearitecth aredhan gotafdys,
when driven by the notor. 106, the sliding_yoke 104 reciprocates vertically
with respecthieh driyes ﬁ@f@ﬁpnﬁgt ¢ 547 BEmbeREds :Slﬁgs Iiponsd BeUhEANLAES pi n 60
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val ve charrbeéciﬁ'éocawvéntichny.orméelba@piroiso,tb@'ngra@tfaehéded) ehebailife pbke 104 not or
106 causes the rotation of the pinion 109 that is engaged with the ring of

gear tHeth abit9dirst ¢rti 60,tiheinmbarht vergcilhaokegiro@8edThe ring of gear teeth are
then rotated, which drives rotation of the cam nenber. 84. This rotational
motion translates i ntldieh&amz snember &4 py odlse i RasitInedn do chen noMMiehesal 100,
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being attac Qﬁdoﬂe(ﬁ ﬁ&?tiéﬂ.i ‘fhﬁg, % ¥En IFI1G. 4 for example, a spring 113 (best seen
in FIG. 6) is disposed between the cam member 84 and the brine piston 76 and
15 is biased in a direction away from the eductor slot 78. In this open position, the
spring 113 biases the brine piston upward, leaving the eductor slot 76 in its
open position. Therefore, as the cam member 84 rotates and reduces the
displacement between the cam member 84 and the mounting plate 30, the
spring 113 is depressed, which in turn depresses the brine piston 76 to its closed
20 position within the second valve chamber 46. Correspondingly, because the
spring 113 is biased in a direction away from the eductor slot 76, the brine
piston 76 reciprocates upward within the second valve chamber 46 when the
displacement between the cam member 84 and the mounting plate 30 increases.
As seen in FIG. 2, the motor is controlled by an electronic control
25 system 120 of the type that is known in the prior art. For example, U.S. Patent
No. 6,176,258, incorporated by reference, discloses a suitable electronic control
system.
The present water conditioner valve 10 is preferably configured
to perform at least four separate cycles, depending on the relative positions of

30 the pistons 58, 76, which facilitate selective fluid communication within the
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10 at its first end 66, is simlarly vertically reciprocated. The cam
menber 84 is also positioned to be in frictional engagenent with the brine
pi ston 76Wowbiotdes¢ s spring | oaded and biased to be in anPOpASOpYI®KL i oN.
Thus, as seen in FIG 4 for exanple, a spring 113 (best seen in FIG 6) is

di sposed bet ween thg. cam nenber %4 and thle brhi ne piston -26 nd %5 ifo bi ased
in a direct "G afYIHIONH  HEVEdudioBr C¥1BP ey gthe Hva? i§°881 ngE)sY Ton:" t he
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di spl acenenhndedtheevisd ?@ri‘f@_ﬂ! hbieE B8baskWaiiheysRURtaaflohatia 3Qevdrbe
spring 113 is depressed, which in turn depresses the brine piston 76 to its

cl osed 20 pdskettiiantoflubh sedimens andnthey debes Cloamtter valée 1Candabe tandti (mot v,
because the spring 113 is biased in a direction away fromthe eductor sl ot
76, thé bri Akowp).st dnbmpe/skay-pimse avele dpsilitatesaregenaration ebdbadresial hed

chanber 46 when the i spl acenent hetwe t he m nmenber 84 and the
mount i ng pl a‘flg'"%éﬁ‘? Ff"d&‘eé‘s%é§ Oﬂgﬂfé’gna i'r"rﬁglcé]le?fh%t“ﬁet \_faéye id a@gﬁf“irﬁbltcl’ ed by
an el ectronlr&ufng{g%g)%vi%g%ygye?tem 120 of the type that is known in the prior

art. For exahp n No. 6,176,258, incorporated by reference,

di scloses a suitabl e @ggtingMidy FOPIGS!3 asy 3t 18 walde cBhBEBREr WALENO is
conditioner valve 10 is preferably configured to performat |east four

separ at e cyqgllesratete pet s@vice pdsetiore! & ithie pasitidn, ahs tehted3@atchdrqamh shens 58,
76, which facilitate selective fluid communication within the 10 WO
03/ 019059 PETAwWSOR/ 2ik4e dispeneed dundghitbaenrlweal ¥ do rembemegfigtuses vhdhewat er

conditioner valve 10 npreferably perforns a service cycle erein.water or
other f1ui dresdencea babliing dor wiener o §@nsmt9n dé. ls&?qytﬁ% ahagskpRstioRycl e,

the val va. 100 BHEPERES At b Bhatfpte Halh PREITTL ARu1EbItyctbt Trom
facilitates Bglglgpﬁﬁqﬁg {%ﬁirptaﬁlg%hé $epgbed within the tank (not shown), and
ows

arefill cyglea e valve 10 and tank to
Raw water passes through an inlet pipe 114 that is matingly

15 engaged with the RAW IN port 20, and into the main valve chamber 45. Lining
the chamber 45 are the axially spaced annular members 48 which form seal ring
grooves 52. The seal ring grooves 52 are dimensioned so that when equipped
with seal rings 54, the main piston 58 will be slidingly, yet sealing engaged
therein.

20 In the absence of the main piston 58, there 1s free communication
of water within the main valve chamber 45 into the various ports which open
into the main valve chamber. In the main valve chamber 45, these ports include
the RAW IN port 20 (FIG. 2), the TANK IN port 23 (FIG. 1A), the DRAIN
port 18 (FIG. 2), the TANK OUT port 24 (FIG. 2) and the SOFTENED OUT

25 port 22 (FIG. 2). Thus, in the service position, the flow of water, represented
by the arrows 115 in FIGs. 3 and 4, passes from the RAW IN port 20 (not
shown in FIG. 4) to the TANK IN port 23, from where it is passed in to the
treatment tank (not shown). The rod end 64 of the main piston 58 blocks off
the DRAIN port 18, and a narrowed central portion 116 permits fluid

30 communication between the TANK OUT port 24 to the SOFTENED OUT port
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return to a service cycle. Referring nowto FIGs. 3 and 4, the water
conditioner valve 10 is illustrated in the service position. In this

posi ti on,wole/ivweat ed water fromthe 10 treatnent tank i Pcaicpzeden

t hrough the valve 10 to plunbing fixtures of the residence or building for

use. The brijne piston 76 is |ocated at a fjirst positio in t second

val ve chanbg?’ 1T AYPRSSES i&iarfr%tgcfé}f?t‘?@‘ftiet;l@o ?‘6&%& E%V%Ft eréf{]g; rogﬂtt?le
position in ' I . 3 u Ll et
POSTLL o0 11 Hh TR, Y81 Uikl DR iF o FRUUBL BATRF ROISGUAE 80 il o€
mai n val ve chaBsindiRg G-k pﬂebentc\_haﬁ‘e@forﬁﬁeaaﬁ@%ms tAX TN OPATH6kt

annul ar nenbers 48 which formseal ring grooves 52. The seal ring grooves
52 are di merxgioned so that when equipped wth seal rings 54, the main

piston 58 will be slidi ngly, yet sealing engaged therein. 20 In the
absence of the main piWhoe tlsgyalvedPds i ther sesvice postionamiidnthe shaipgastenwi t hi n

val ve chanbeb. dRRomb atsierered &P iea e orins, PishRl d0pier athen BriROSIiale RAW
I'N t 20 (FLG , the JTANK.I N 23 (Fl G. I A t.h | t oA8
(FI & 2yt netersdbiasn sk @osope IR the Stk i ian. alomictan B o5 B 807,
(FIG 2). Thys cldsapiansSenl ffgPOBISLAR s DIty oF sutfe erppecasnped by

the arrows 115 I1n F an passes fromthe 'RAWIN p (not shown

in FIG 4) tRetdit ahNfid bbp@iinichdion Bedwesk eHechriifie fagk padske treftnient tdik.
treatnment tank (not shown). The rod end 64 of the main piston 58 bl ocks off

the DRAA N port 18, andsatheanotornddocetatesathepomt nmembiek 634y ¢harintasn pistdnd 580
comuni cati on between the TANK OUT port 24 to the SOFTENED OUT port 11 WO
03/ 019059 PCInbsaeripresased vpwarguith respephiosths mepmnding platect), waiieh resuits et

e P2 L R BRSO 0¥ S v
from | eaki n%ylzﬁt Aokein K afA T AP ihdicated by the arrows at 119. A number of
conventional methods known in the art can determine the timing of this
15 movement by the main piston 58. The backwash cycle begins the regeneration
cycle, and is triggered by the number of gallons dispensed, the time of day, or
the 1onic condition of the resin media in the treatment tank or the like, as
desired in any particular application. The cam member 84 is rotated until the
main piston 58 is in a second position in FIG. 5, and the brine piston 76 is still
20 in the park position.

Referring now to FIGs. 5 and 8, in the backwash position, the
brine piston 76 is still in the park position, with all ports blocked. The main
piston 58 has been moved to a second position such that the raw water entering
the valve 10 is diverted through the bottom of the valve and into the tank 15 via

25 the TANK OUT port 24. The water flows in a reverse direction, depicted by
the arrows 119, through the treatment tank 15 to flush sediment collected
during the service position and to loosen up the resin bed for better brine
contact. The flow of water then reenters the main valve chamber 45 from the
TANK IN port 23 and into the DRAIN port 18, which passage is made possible

30 by the narrowed central portion 116 of the main piston 58. The backwash
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24. 5 Wiile the valve 10 is in the service position, with the main piston
58 di sposed as descri bed above, the brine piston 76 is in the first

posi ti on,worehersed to as a park position. In the park po®cuiuse2perts in

t he eductor body 80 are closed by the seal rings 54 located in a plurality
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I ndi cated by the arrows at . nunmber of Conventional nethods known in
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nunber of gal | ons di sgderthg nohw t¢ ntlGst @and By ontchethcodﬁctr@mndcmntmi of
nk or the l|ike, desir I n any

h di d
:)a(rat [gai gr ngﬁlﬁgmlch%q ggte%%%tsé thtﬁra%@ﬁw@b Fl@erl%ﬁseﬁx@éredn{t Sllgl%aifet en‘ﬁPerl st on
58 d t Fl G nd th t 76 [ | 20
"h the ga?kslg%m 1o PBR Thie imbercnd oo e igRlsl Gl gPAsR Sty a8 eflich
position, Ig;gme ToRE (e Trfife fiK ?88 dvinl 1hﬂ?) tie tr@g’ﬁﬁerﬁoﬁhk' Ofhui 1 (!

ports bl ock e maln plston been noved to a secon position such

that the rawyosion! bett pistdi ssmivalwlel BOnicved! VEd edid plsestohs ihgdvetit om of
the valve and into the tank 15 via 25 the TANK OQUT port 24. The water flows

i n a rHver sdodhe ebirtdgppsitd@piand etie yrinet pstar 76ws rhdved thdraosepont hpositiaygt ment
tank 15 to flush sedinent caollected during the service position and to
| oosen up t ehiekds fhepepers pesiiar+ VY atsr ppd bringflewin the direetion srdigated byt hen
reenters th mai n v I2 éﬂ er 45 fromthe TANK IN port 23 and into the
DRAI N port aWﬂWéa édg g'e i s made possible 30 by the narrowed central

portion 116 Of the maigy Rhit@fdf FIGC6PRE e Hctbhy/ NG AR on, the

PCT/ US02/ 27942
main piston 58 is positioned so that raw water entering the RAW IN port 20

15 enters a by-pass channel 122, from where it can flow out the SOFTENED OUT
port 22 for use by the residence, even though it is untreated. Also, the central
portion 116 of the main piston 58 is positioned so that water can also flow from
the TANK OUT port 24 to the DRAIN port 18. Another portion of the main
flow in the bypass channel 122 travels to an EDUCTION port 124, where it

20 passes into the eductor body 80 through an eductor body passage 129.

At the eductor body 80, an eductor nozzle 126 (best seen in FIG.
6 acts as a siphon, using the main flow of raw water to draw, using suction,
brine from the brine tank into the eductor body. In this manner, raw water and
brine are mixed as they pass into the treatment tank 15.

25 More specifically, the brine is drawn in through the brine port 25,
through the eductor slot 78 into the second valve chamber 46 and out through
an eductor outlet 128. The eductor outlet 128 is in fluid communication with
the TANK IN port 23. Mixing occurs in the eductor nozzle 126 when water
enters the eductor body through the eductor body passage and commingles with

30 the brine. In the main valve chamber 45, the mixture of brine and raw water
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process continues for about 5 to 10 mnutes, which tine is counted by the
el ectronic control system 120. In the event that the residence needs water
during bawkwasiosy, raw, untreated water nmay al so fl ow outrCThsoSORTENED

QUT port 22. 5 Referring nowto FIGs. 6 and 9, once the el ectronic control

tem 120 d ' t th Kk tine h ired, it,signals.th
motor | 106 COIhhe ANEARN daitban, 10 Ho% HESetes 0 Sron ST on,

in which bripe.f ' ' ' t k. Thus,
n this podbesihiishitfi AR OB drboskRlly bR Rl SRATR o B8 P12,
is noved 10 to the thiggheP@sitrifntadRds bRfptiRbl AR PistImRB8G6 maii@Madhép a

second position, which is the open position. Water and brine flowin the
direction i pdsitined Ihyhistrhanrasr) @ws whies? then AoGis tArouih the Isusierpateges andl G 6,
in the eduction/slow rinse position, the mamin piston 58 is positioned so

t hat r&aw watpertsetot performn rhdoRAMnssispr t ThG baging o gusge the bpae Sramdhael

122, fromwhere it caR fl.ow ou ,tge SOFTENED QUT port 22 for use by the
resi dence, &FaHmeMotgk. | Pupdo ihis duglefinciprothis position; 1sathe longestdn theés of

the main piston 58.is si;ti.oned so .t hat ter..can also flow from the TANK
OUT port oa HENFRIGRAE e e Ry 800 AT he main flow in the
bypass channel 122 tr : {%Dpf%é_()}\l r{o0 14 ndhek&, i 1201 Basses
into the eductor bodyq%%bltﬁ#ggﬂgﬁ, an educt oa?igbg%y %a%sa?e@plé%?a%htﬁg

educt or bodyefi), ipWwechiGiadér 30mihteodue8d (iARS theSBARAe itdhlFt&SmixOwiak tthe a8lta

si phon, using the main flow of raw water to draw, using suction, brine
from tHe brithereiranakdiprovidehe movcupplybollybrinenfarite nexmesgenemtionat &heand

brine are nm xed as theé 1oass into the treatnment tank 15. 25 Nbre .
speci fi cal | wleatipaig cppgol sysdemwh2G signglsotighmoter b6 i@ peye unpgl the maingh t he

S O R SRR kS AR e
e T LN R O REBE NS AL et s vt
with program switch (designated schematically at 130 in FIG. 7) engaging the cam,

15 indicating that the pistons are in their designated positions.

As illustrated in FIG. 7, the main piston 58 has been moved back
into the first position so that its blind end 62 once again sealingly engages the
seal groove 52 and respective seal ring 54 that prevent water from leaking into
the bypass channel 122. The DRAIN port 18 is similarly blocked. Raw water

20 entering the main valve chamber 45 from the RAW IN port 20 passes directly
into the TANK IN port 23. Treated or softened water is emitted from the
TANK OUT port 24 and ultimately through the SOFTENED OUT port 22. A
portion of the SOFTENED OUT water is diverted into a brine refill chamber
132, which is in fluid communication with the eductor body passage 129 in the

25 eductor body 80. Water flow is indicated by the arrows 134 and flows in a
generally inverted “U”-shaped pattern into the eductor body passage 129 and
ultimately into the brine tank. The duration of this last cycle is controlled by
the electronic control system 120. The electronic control system 120 then

signals the motor 106 to move the cam member 84 back to the service position.

30 In this manner, the regeneration cycle is completed.
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30 the brine. In the main valve chanber 45, the m xture of brine and raw
water 13 WO 03/019059 PCT/ US02/ 27942 enters the TANK IN port 23, and then
regener atwe osleosesi n nedia before it passes through thePTANISOIRIP4port 24
and eventually to the DRAIN port 18. Once the brine tank is enptied, the

pi stons 58, 76 nmintain thei ositions. In.this nnex, .naw,wat er. then
f1 ows through the sarréﬁ’p‘l'ﬁsgla&?s‘%gfﬁi‘t vgar}%rogqrgdltﬁ%nedevgﬁ%er K)’ atle%sﬂR/arF?Orféant ep.
Thi s begi ns u t he_brine . - S, i ual
function, t r#f(s)th%ocsvi%?‘f 1%12 ?és}rt]toﬁeﬁ%%gelé%?ilﬁ t%“e) r rgglgﬁelﬁ{eh%a%rl on etcngct%@,ksllsgsti ng
appr oxi mat elrgdi@fing the/ QeticAlb @Sthe e 5 A el ddmsiRed by the ater! ctitididr valkge. next
step is called brine refill, in which water is"reintroduced into the brine
tank to m x Alsbhbedamssat tis al Qedsheraetiallyahdugedowittién ahaeamks Upghsyoadurhngne f or
t he next regeneration. The electronic control system 120 signals the notor
106 t o Trove withinithe Kalvesire copastegibyseitanka gadiloi nptieak entoghe fostsiofdhe and

the brine pistqn 76 remajps in_th open positian., The nmofor 10 i1l turn
t he cam nenﬂ@?lg%‘lfeuﬁf i PR, gﬂngﬁr’a o &?nogvﬁ}?cﬁgl("ﬁet(?dﬁ%x gﬁwiess
schemati cal | .1 in,Fl 7 n I 15,0 ndi cating,th t he
pi stons are %Rg]tgsﬁ‘é%? p&%% Cf?aquée)atoggg’?g%tg%é &Kggﬁ%gss'tggoeg Clgiﬁ] ?F%beﬁ,ggt he
mai n i Ston i58rdaded RELJHIOBEH thethfin! figtoh! IS inP AR BAANSR Min bt S
blind end 62 Once agaln seal i ngly engages the seal groove 52 and
respective segllerurnig ShidthatdweVesinpvadris, inasasesadfifitiericht and tevidepass
channel 122. The DRAIN port 18 is simlarly blocked. Raw water 20 entering
t he malth valppsitviganoninol a6 tier patonken Boilvopdrgornal doreptassses directly into the

TANK I N port 23. Treated or softeped ter is jtted fromthe TANK OUT
port 24 and ul ti mat el H?&JBW{CHL;I'S%@\E@@?'[ AR-tank WAtergomditignest t he

SOFTENED QUT water is diverted hnto a b&i ne, ref.ill. cbhanber E’Leﬁzb ichis
' fluid cornim TYEPERT S heehshel A desEabe Gt 2 4 S ke R %S uct or
body 80. Wteg{ydd @V\ﬂfﬁsarts ﬂgdggcgﬁgg%&é(n& Rfodaficf s]nz CBE"i'n{)deOt\,ﬂ%rétS' vAthou

generally inverte tern into the e tor body passage 129 and
departing from the invention in its broader aspects and as set forth in the

15 following claims.
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ultimately into the brine tank. The duration of this last cycle is
controlled by the electronic control system 120. The el ectronic control
system 12@otlemossi gnal s the notor 106 to nove the cam newoarus8d2tack to
the service position. 30 In this manner, the regeneration cycle is

conpl eted. 14 WD 03/019059 PCT/ US02/ 27942 Thus, in the present water

condi tioner valve 10, at |east a portion of the working portion fits at

| east partially within the treatnment tank 15, reducing the vertical

over head spagaspnsuned by the water conditioner valve. Al so, because it
is at least partially housed within the tank, |eaks occurring 5 within the
val ve are contained by the tank, and do not |eak onto the floors of the
resi dence or building. Further, conponents of the valve 10 may be | ess
expensi vel y prodliced Queaterocangiiégnes valyetl9)agondignsgddtor us vath sfagktd Derber 84

is provided for con rolliqglgpth t he. main piston 58 and the brine piston 76
in a singl &Y CONGHICHE BEFOLLoPEHSBent s, ' i ncreases efficiency and

provides 10 positive, ga kQlsiff (1bhe pistons in both operational
directions. Wile a part?%dﬁgyﬁghgzdinent of the in-tank water conditioner

val ve invention has beerrkihgworasd (4Dsdispdsed within wald math Beusige (12) eadby
those skilled in the art that changes and nodifications may be nmade
t her et 0 Swi t insludingieflgnstiong valvsmhaber (AeAbl;éndin its broader aspects and as

set forth in the 15 fﬁl | owi n% clainms. 15 WD, 03/ g19059 .PC'LIZ éSOZ/ 279Aég1
CLAING: 1. A water coWdffefbolefeatiat PATOR0YT A EdPeTsion (48) fi Iruatedank
(15) in a ywaber %EM& ning system conprising: a main housing (12); a
wor ki ng portion ?1 d ssg'osed within said main housing (12) and 5
i ncluding at | east one val ve chanber (45, 46); and

2. The water conditioner valve as recited in claim 1, wherein

said valve (10) includes a flange (16) and wherein said portion of said working

portion (44) located within the tank is disposed below the flange.

3. The water conditioner valve as recited in claim 1, wherein at
least a portion of a circumference (14) of said housing (12) is threaded for

coupling to the tank.

4. The water conditioner valve as recited in claim 1, wherein
said at least one valve chamber (45, 46) has a longitudinal axis, and said

longitudinal axes of said at least one valve chamber are vertically oriented.
5. The water conditioner valve as recited in claim 1, wherein
said at least one valve chamber (45, 46) includes a plurality of seals (54) for

selective fluid communication between a plurality of ports (18, 20, 22, 23, 24).

6. The water conditioner valve as recited in claim 1, wherein

said at least one valve chamber (45, 46) is of unitary construction.
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wherein at |east a portion of said working portion (44) is nounted wthin
the tank (15). 2. The water conditioner valve as recited in claim1l,
wherein weaiodovas¥e (10) includes a flange (16) and wher eiPeTa®0n2Pez ti on of
said working portion (44) located within the tank is di sposed bel ow t he
flange. 3. The water conditioner valve as recited in claim1l, wherein at

| east a portion of a circunference (14) of said housing (12) is threaded
for coupling to the tank. 4. The water conditioner valve as recited in
claim1l1, wherein said at |east one val ve chanber (45, 46) has a

| ongi tudi nal axis, and said |ongitudinal axes of said at |east one valve
chanber are vertical |} oriEmrt edterSconfiiteonsat alve andietitahéer clahvé, dstharcit ed
inclaiml, wherein said at |east one valve chanber (45, 46) includes a
plurality ofnciishngaseppdrigive camber (40) thatis an edwgtonehambcsn bet ween a
plurality of ports (18, 20, 22, 23, 24). 6. The water conditioner valve as
recited in claiml, wherein said at | east one val ve chanber (45, 46) is of
uni tary construction. 16 WRO3.QA0agiRREL SRR/ &7 fdBeed Tin dn Yellercin
condi ti oner valve as reC|te§ inclaiml urther i1ncluding a sécond val ve
chanber (463aidl hatledss ond valhic thamisdra@beis fldidlyheupletien saihddidtoneliamidrve as
recited in claiml1l, wherein said at |east one valve chanber (45) is
fluidy coupf@d to said eductor chanber (46). 9. The water conditioner
valve as recited in claim1l, wherein said working portion (44) includes a
hard water inlet (20), a hard water outlet (24), a soft water outlet (22)

and a brine port (25)g 10.p g’a‘(@t&%{@@%ﬁg} Tviaﬁ}%eés Yaing ﬁsdlﬁ%[g(}j dr8inCl @i m

8, further includi ng ‘a maln pi ston Iston ro ocated in

said at | easdid @gkinggdoreo (liecludeéss haranehter mummt@)rramaad watesoatlet((2d), wi th
a suppl enental piston rod
a soft water outlet (22) and a brine port (25).

10. The water conditioner valve as recited in claim 8, further
including a main piston (58) with a piston rod (60) located in said at least one
valve chamber (45), and a supplemental piston (76) with a supplemental piston rod

in said second valve chamber (46).

11.  The water conditioner valve as recited in claim 10, wherein
said first and second valve chambers (45, 46) are further configured to receive said
pistons (58, 76) in various selected positions to provide selective fluid

communication for a service cycle, a backwash cycle, and a brine cycle.

12.  The water conditioner valve as recited in claim 1, further
including a main piston (58) located in said at least one valve chamber (45),
wherein said main piston includes a plurality of seals (54) for selective fluid

communication between a plurality of ports (18, 20, 22, 24).
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in said second val ve chanber (46). 11. The water conditioner valve as
recited in claim10, wherein said first and second val ve chanbers (45, 46)
are furthweoosordosgured to receive said pistons (58, 76) PCTWE0L/21932

sel ected positions to provide selective fluid communication for a service
cycle, a backwash cycle, and a brine cycle. 12. The water conditioner valve
as recited in claiml, further including a main piston (58) located in
said at | east one val ve chanber (45), wherein said main piston includes a

plurality of seals (5@ fof waglSCniRnkt Valde c6 hqalth&sﬂwhﬁtaw&ﬂogs)
plurality of ports (18, 20, 22, 24). 17 WO 03/019059 PCT/ US02/ 2794 13. A

wat er condi in ®water ¢cahdionmgfsygenedomprisiuge with a tank (15) in a water
conditioning system conprising: a main housing (12); a working portion
(44) within said naire meushewsingdRlidi ng first and 5 second val ve chanbers

45, 46); [ i st 98 t for. . ' t,. id,first
Val ve chamber (45) artivarenRENEn (e BIU G ey HOBR g Bt dcal -

nmovenments i ngsah 4 viReVRImbal@schgnber (46), said main and suppl emental
pi stons™ novi ng between a plurali'fy of positions to provide selective fluid

communi cation 10 betavagiin iftbal[(88) mouated fraletipnscal ancventai éhsadd firgast a
portion of said working portion (44) is nmounted wthin the tank (15). 14.
The wat er cuoaldét ¢hamerer villSy earas ar supplemental qiistom (7%) mieentednfort rasipraed ( 15)

i ncl udes an upper end defini fl ange ) and wherein said portion of
5o wor k| nEBBRETOR (e jedoiaebe AR (1t A andis SR euanBEPIIFEhe
fl ange. 15. i i 5 " i L r ; .
treatment t gﬁkf %m%% (ég}lﬁxgalh%&gg{lgﬁlﬁsn%léﬂ)o?ﬂﬁ seY&VE flut@kofffhinteation
10  between a plurality of locations; and
wherein at least a portion of said working portion (44) is mounted

within the tank (15).

14. The water conditioner valve as recited in claim 13, wherein
the tank (15) includes an upper end defining a flange (16) and wherein said portion

of said working portion (44) located within the tank is disposed below the flange.

15. A combination of a water conditioner valve (10) and a
treatment tank (15), comprising:

a tank (15);

a main housing (12), said main housing configured for providing

5  fluid communication between a plurality of locations;

a working portion (44) within said main housing including first and
second valve chambers (45, 46);

a main piston (58) mounted for reciprocal movement in said first
valve chamber (45) and including a main piston rod (60);

10 a supplemental piston (76) mounted for reciprocal movement in said

second valve chamber (46) and including a supplemental piston rod;
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a main housing (12), said nmain housing configured for providing 5 fluid
communi cation between a plurality of |ocations; a working portion (44)

wi t hi n sawo osmigeshousi ng i ncluding first and second val vecahaotyers:2 (45,
46); a main piston (58) nmounted for reciprocal novenent in said first

val ve chanber (45) and including a main piston rod (60); 10 a suppl enent al
pi ston (76) nmounted for reciprocal novenent in said second valve chanber
(46) and including a supplenental piston rod; 18 WO 03/019059

PCT/ US02/ 27942 a portj O?OIQifonS_ijd SR Iq,&gh{gorlad Bn_(ggq)) hawiflg & ihesrded
circunference (14) for fastening to said tank, said rmmanifold being in fluid
communi cat i cincmhfebersai (l4)afds; fanhidd teheridi tankaisaidparanifoid dfeirpaiinl fhmidki ng
portion (44) is threadedly nounted within said tank. 16. The conbi nation
recited i n e¢mmynistionmdtesaxd taakgandaink (15) includes an upper end defining
a flan (16) and whergin.said portion.of..said . worki.n tio 4

| ocat e %vm thin said t%ﬁ?{e}r’s S?ﬁgsg%‘é’a RE BT 2orking) }819'}6‘88 @% }?h@r%ﬁ@iynati on
recited in ' i L each of said first and second val ve chambers
(45, 46) ha@OEhfggn]‘;lguﬂt’%?{rndg%ﬂléxi s, and said |ongitudinal axes of said first
and second val ve chanbers are vertically oriented. 18. The conbination
recited in claim15, wherein said flange (16) defines an opening, and said
wor ki ng. portion (44) l@catBw oembinatiemieritedrk dlaim ¢bnwvheugiredaid gamk (15 t hi n
sai d openi ngicluld%s an upper end defining a flange (16) and wherein said portion of said

working portion (44) located within said tank is disposed below said flange.

17. The combination recited in claim 15, wherein each of said
first and second valve chambers (45, 46) has a longitudinal axis, and said

longitudinal axes of said first and second valve chambers are vertically oriented.
18.  The combination recited in claim 15, wherein said flange (16)

defines an opening, and said working portion (44) located within said tank is

configured to fit within said opening.
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