A SYSTEM AND METHOD FOR CONTROLLI NG MULTI PLE SI ZED WATER SOFTENI NG TANKS
BACKGROUND The present invention relates generally to fluid treatnent
systens, 5 such as water treatnent systens including water softeners, and
nore particularly to a systemand nethod for controlling nmultiple sized

wat er softener tanks. It is recognized that many aspects of the present

i nvention can be applied to other types of fluid treatnent systens, such as
filtering or de-ionizing systens. Water softeners are known and typically
include a raw water source, 10 a treatnent tank containing an ion exchange
resin, a brine tank containing a brine solution, and a control valve for
directing fluids between the source, the tanks and a drain or other output.

Vater sof t eni NG YEGINSARY) METTIOD FORCONTRODNINGMUATTIOX Enge I esi n,
whi ch repl aces the cal ci um Wﬂ’[‘ﬁ@!@éﬁ'ﬁﬁﬂlﬁﬁ% AR &N the water with sodi um
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15 cations. As the ion exchange process ¢ i nues, the resin eventually
| oses its capacity to soften water and nust be repl enished with sodi um
cations. The process by which the cal ci um and magnesi umions are renoved,
the capacity of the ion exchange BACK&RQUSIPten water is restored, and the
sodiumions are replenished is known as regeneration.
The present invention relates generally to fluid treatment systems,
5 such as water treatment systems including water softeners, and more particularly
to a system and method for controlling multiple sized water softener tanks. It is
recognized that many aspects of the present invention can be applied to other types
of fluid treatment systems, such as filtering or de-ionizing systems.
Water softeners are known and typically include a raw water source,
10 a treatment tank containing an ion exchange resin, a brine tank containing a brine
solution, and a control valve for directing fluids between the source, the tanks and
a drain or other output.
Water softening occurs by running water through the ion exchange
resin, which replaces the calcium and magnesium cations in the water with sodium
15 cations. As the ion exchange process continues, the resin eventually loses its
capacity to soften water and must be replenished with sodium cations. The
process by which the calcium and magnesium ions are removed, the capacity of

the ion exchange resin to soften water is restored, and the sodium ions are

replenished is known as regeneration.



Water treatnent systens in hones typically include one treatnent tank and
one brine tank to handle the relatively |ow water flow Larger comrerci al
treatment systens include nultiple water softening units (at | east one
treatnment tank and brine tank) to handle the | arger volune of water that
passes 5 through these systens. The water softening units are connected
toget her such that the plunbing through each of the individual systens is
in parallel with the plunbing of the other systens. Each of the plunbing
pat hs includes a control valve that is used to selectively turn a
particul ar branch or path "on" or "off" This allows a user to be able to
control the nunber of the water softening units that are 10 in operation at

a given tine based WateemeathdnersyWehRlin homes typicallfCRHINRICHR t:Shtfent
treatment systens typically include a centralized controller that
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"trip" level flowrate is the maxinumflow that a systemis designed to 15
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dividing it by the trip level flowrate, the controller determnes the
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tanks in such systens are designed to be the sanme size so that each tank
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Channel ing causes the water flow to be unevenly distributed throughout the
resi n bedphBnbisguft thagother eystgms geachi eihthef plunmbing pathshiecgesapasem!t o t he
water flow, with the remai nder being bypassed. As a result, the resin al ong
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directs Vet §ds falu%g’r {onlgeo al8%0 Yontrol the number of the water softening units that are
10 in operation at a given time based on demand for water.

Commercial size treatment systems typically include a centralized
controller that continuously monitors the water flow demand and determines the
appropriate number of the paths to turn “on” or “off” to service the current
demand. A “trip” level flow rate is the maximum flow that a system is designed to

15  handle through each of the paths. By monitoring the total flow rate and dividing it
by the trip level flow rate, the controller determines the exact number of units that
need to be turned “on.” Typically, the treatment tanks in such systems are

designed to be the same size so that each tank can handle the same “trip” level

amount of water flow.



10 nore larger treatnment tanks when the flow rate of the water is greater
than a designated flowrate and directs the water flowinto a smaller
treatnment tank when the flow rate of the water is equal to or less than the
designated flow rate. Specifically, the present water softening
systemincludes a first treatnment tank having a first water capacity, a
second treatnent tank in parallel to 15 the first treatnment tank, having a
second water capacity that is less than the first water capacity, a flow
meter connected to the first and second treatnment tanks, the flow neter
configured to determ ne a demand flow rate of water entering the system and
a controller in communication with the flow neter, the controller
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t he present water softeni ng systemincludes a plurality of first treatnent
tanks, ea®hnRdehihdoraar exgndedperiod ap siene. y'channedipghdndy pecviat rigrannelng havi ng
a second water capacity that is less than the first water capacity, a flow
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esi gnate ow rate SUMMARY

The present water softening system directs water flow into one or
10 more larger treatment tanks when the flow rate of the water is greater than a
designated flow rate and directs the water flow into a smaller treatment tank when

the flow rate of the water is equal to or less than the designated flow rate.
Specifically, the present water softening system includes a first
treatment tank having a first water capacity, a second treatment tank in parallel to
15 the first treatment tank, having a second water capacity that is less than the first
water capacity, a flow meter connected to the first and second treatment tanks, the
flow meter configured to determine a demand flow rate of water entering the
system and a controller in communication with the flow meter, the controller
configured to direct the water into the first treatment tank when the demand flow

20 rate is greater than a designated flow rate, and direct the water into the second



A further enbodi ment provides a nethod of controlling a water treatnent
systemthat includes providing a first treatnent tank having a first water
capacity and a second treatnent tank having a second water capacity that is
| ess than the first water capacity, directing water into the first
treatnment tank when a 20 flow rate of the water is greater than a
designated flowrate and directing the water into the second treatnent
tank when the demand flow rate is equal to or less than the designated fl ow
rate. DESCRI PTION OF THE SEVERAL VIEWs OF THE DRAWNGS FIG 1 is a
schematic diagramof a water softening systemutilizing 5the present system
for controlling multiple sized water softener tanks.
treatment tank when the demand flow rate is equal to or less than the designated
flow rate.
Another embodiment of the present water softening system includes
a plurality of first treatment tanks, each having a first water capacity, a second
5 treatment tank having a second water capacity that is less than the first water
capacity, a flow meter connected to at least one of the first treatment tanks and
second treatment tank, the flow meter configured to determine a demand flow rate
of water entering the system and a controller in communication with the flow
meter, the controller configured to direct the water into one of the first treatment
10 tanks when the demand flow rate is greater than a first designated flow rate, to
direct the water into the second treatment tank when the demand flow rate is equal
to or less than the first designated flow rate and to direct the water into a plurality
of the first treatment tanks when the demand flow rate is greater than a second
designated flow rate, wherein the second designated flow rate is greater than the
15  first designated flow rate.
A further embodiment provides a method of controlling a water
treatment system that includes providing a first treatment tank having a first water
capacity and a second treatment tank having a second water capacity that is less

than the first water capacity, directing water into the first treatment tank when a

20  flow rate of the water is greater than a designated flow rate and directing the water



FIG 2 is a schematic diagramof a water softening systemutilizing the
present systemfor controlling nultiple sized water softener tanks
including a flow nmeter for each water treatnment tank. FIG 3 is a schematic
di agram showi ng an enbodi nent of the 10 present systemthat includes two
wat er treatnent branches each including a relatively | arge water treatnent
tank and one water treatnment branch including a relatively small water
treatment tank. DETAILED DESCRI PTI ON Referring to FIGs. 1 and 2, the
present water softening systemis 15 used to control nultiple size water
softener tanks and is generally designated 20 and is configured for use
with a water softener 22 which includes at |east one first treatnent tank
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the designated flow rate.

DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

FIG. 1 is a schematic diagram of a water softening system utilizing
5  the present system for controlling multiple sized water softener tanks.
FIG. 2 is a schematic diagram of a water softening system utilizing
the present system for controlling multiple sized water softener tanks including a
flow meter for each water treatment tank.,
FIG. 3 is a schematic diagram showing an embodiment of the
10 present system that includes two water treatment branches each including a
relatively large water treatment tank and one water treatment branch including a

relatively small water treatment tank.

DETAILED DESCRIPTION

Referring to FIGs. 1 and 2, the present water softening system is

15  used to control multiple size water softener tanks and is generally designated 20
and 1s configured for use with a water softener 22 which includes at least one first
treatment tank 24 and a second treatment tank 26 each independently connected to

a brine tank 28 using piping 30. As known in the art, the first and second

treatment tanks 24, 26 are filled with an ion exchange resin 32 respectively, and



a brine tank 28 using piping 30. As known in the art, the first and second
treatnent tanks 24, 26 are filled wth an ion exchange resin 32
respectively, and the brine tank 28 is filled with a brine solution 34
including water 36 and salt granul es 38. The first treatnent
tank 24 has a first water capacity and includes a first valve assenbly 40
configured for controlling the water flow between a first 5 raw water inl et
42, a first treatnent tank inlet 44, a first treatnent tank outlet 46, a
first brine tank inlet/outlet 48, a first bypass outlet 50 for supplying
water to the residence or comercial structure and a first drain 52.

The second treatnent tank 26 includes a second water capacity that is |less

than the fhd stinwahsl 28aRasilddywoth 4 Weinkl dothtidd 82LABINHInARLL 8RR Liyg! udes a
10 second val ve assenbly 54 configured for controlling the water flow

bet ween a _se nd3 aw water inlet 56, a second treatnment tank inlet 58, a
second trggﬁrf%@?‘ﬁ "ank outlet 60, a second brine tank inlet/outlet 62, a
second bypass outlet 64 for supplyin ter to the residence or conmerci al
structure and a secdhe fdstareptment tﬂnég?éplwaﬁcsto»p@cra@amn'gy@ﬁdtih@lud@ﬂ ve
assenbl i es are described and commonly 15 known in co-pending U S.

Appl i cati diastSedlvabss¥mblyl 20 2421128red fittdontretingCoptwakr YakwBeth@ena fksyi d
Treatment Systeni filed Septenber 30, 2008, and herein incorporated by
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first brine tank inlet/outlet 48, a first bypass outlet 50 for supplying water to the
residence or commercial structure and a first drain 52.

The second treatment tank 26 includes a second water capacity that

is less than the first water capacity of the first treatment tank 24 and includes a

10 second valve assembly 54 configured for controlling the water flow between a

second raw water inlet 56, a second treatment tank inlet 58, a second treatment

tank outlet 60, a second brine tank inlet/outlet 62, a second bypass outlet 64 for

supplying water to the residence or commercial structure and a second drain 66.

The specific operations of the valve assemblies are described and commonly

15 known in co-pending U.S. Application Serial No. 12/242,287, entitled “Control

Valve for a Fluid Treatment System” filed September 30, 2008, and herein
incorporated by reference in its entirety.

At least one flow meter 74 is connected to the piping leading to the

first and second treatment tanks 24, 26 and measures the number of gallons per

20 unit time that flow through the water softening system 20. The flow meter 74 is



first and second treatnent tanks 24, 26 and neasures the nunber of gallons
per 20 unit tinme that flow through the water softening system 20. The fl ow
meter 74 is configured to neasure and communi cate the nunber of gallons of
water per unit tinme flow ng through the systemto the controller 70.
Alternatively, a first flow neter 76 may be provided on the first treatnent
tank 24 and a second flow neter 78 nay be provided on the second treatnent
tank 26 where the first flow meter 76 5 neasures the nunber of gallons per
unit time that flow through the first treatnment tank 24 and the second fl ow
meter 78 neasures the nunber of gallons per unit tine that flow through the
second treatnent tank 26. In this enbodinment, the first and second fl ow

neters 76cofBp@icg t6aREhsGRNMANDB6MchunPeatd MRRABECoMsdibrk T Wt bet Ligk 70.
10As shown in"FIG 1, the controller 70 includes a primary circuit board 80

i n communi kan.w t:h the flow nmeter, 74, whi.chdn turn is,conpected to the
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assenblies 40, _54 are also electrically connected to the controller 70 and
are accor daign 10 maydy provisieduen bt fitsh rigpiment tankp?4 aed ¢ seporcuflownsgied 80.
15During operation of the water softening system 20, the flow neter 74

det er m neg8trhey bepheidal ogdld Luendaatwndrt Adkn®o tihate the dwst flbwanger The
system which is the denmand flow rate. The denand flow rate i s comruni cat ed
to thes  measures the number of gallons per unit time that flow through the first treatment

tank 24 and the second flow meter 78 measures the number of gallons per unit

time that flow through the second treatment tank 26. In this embodiment, the first

and second flow meters 76, 78 are each configured to communicate with the

controller 70.

10 As shown in FIG. 1, the controller 70 includes a primary circuit
board 80 in communication with the flow meter 74, which in turn is connected to
the first and second treatment tanks 24, 26. The first and second valve assemblies
40, 54 are also electrically connected to the controller 70 and are accordingly also
in communication with the primary circuit board 80.

15 During operation of the water softening system 20, the flow meter
74 determines the number of gallons per unit time that flows through the system,
which is the demand flow rate. The demand flow rate is communicated to the
controller 70, which in turn, determines whether to direct the incoming water into

the first treatment tank 24, which has a larger water capacity and thereby can

20 handle a larger water flow rate, or to the second treatment tank 26, which has a



controller 70, which in turn, determ nes whether to direct the incom ng
water into the first treatnment tank 24, which has a |larger water capacity
and thereby can 20 handle a |larger water flow rate, or to the second
treatment tank 26, which has a second water capacity that is less than the
wat er capacity of the first treatnent tank 24, and which handles a | ower
water flow rate. Specifically, the controller 70 is programred to include
at least a "high trip point” and a "lowtrip point." The "high trip point"
is a designated flowrate that is established as the maximumflow 5 rate
intended to pass through the first treatnent tank 24. The "low trip point”
is a designated flow rate that is established as the maxinumflow rate
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70 directs the incomng water through the first treatnment tank 24 when the
demand fl r I regter ,than the low tri oint,. and through_the second
treat ment aid S EHERER RRE o aRE b n BRIl S SoGBIRE BT  he ' ow
trip point. In effect, the controller turns the first treatment tank 24
"on" and PuPgreMMRE Welshiler atekepstemt hughrikip2eoindt and aHdewtthip pinehdThe ow rate
exceeds the lowtrip point. Additionally, the controller 70 turns the first

treat ment “hihkiripdoimf fis a desighited F1dv eats BeBdedtaiaher At amkx2Bumdbw When
the demand flow rate is equal to or belowthe lower trip point. This allows
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multiple water treatnent paths or branches such
through the second treatment tank 26. Thus, the controller 70 directs the incoming
water through the first treatment tank 24 when the demand flow rate is greater than
the low trip point, and through the second treatment tank 26 when the demand
10 flow rate is equal to or below the low trip point. In effect, the controller turns the
first treatment tank 24 “on” and turns the second treatment tank 26 “off” when the
demand flow rate exceeds the low trip point. Additionally, the controller 70 turns
the first treatment tank 24 “off” and turns the second treatment tank 26 “on” when
the demand flow rate is equal to or below the lower trip point. This allows the
15 water softening system 20 to operate efficiently and helps to prevent water
channeling which could result in large numbers of gallons of untreated water
passing through the system.
Referring now to FIG. 3, another embodiment of a water softening

system is shown at 86, including multiple water treatment paths or branches such

20 as a first water treatment branch 88, a second water treatment branch 90 and a



20 as a first water treatnent branch 88, a second water treatnment branch 90
and a third water treatnent branch 92, each having one treatnent tank. The
wat er treatnent branches allow the water softening system 86 to adapt to

| arge wat er demands or a water demand that fluctuates between high and | ow
flowrates. In the systemshown in FIG 3, a controller 94 is

el ectronically connected to each of 5 the three different water treatnent
branches 88, 90 and 92. The first branch 88 includes a relatively |arge

wat er treatnent tank 96, the second branch 90 includes a relatively |arge
water treatnent tank 98 having the sane water capacity as the first water
treatnent tank 96. The third branch 92 includes one relatively small water

treat ment tiﬁ@dﬂivzﬂtglotk@ﬁﬁﬁerﬁa&aﬁcmereaﬁﬁ%%x{ on@fﬁ;eahﬁeﬁtemt hamet Wt gwater 10

capacities of the treatnent tanks 96 and i he first and secon

branches 0., . The .wat t r.eat ment anks 96 e first and second
br anches. aetnggit ORHE| Honl HEEWFET ol B esiirerber By et op Jalge Mite?
Furthernmore, the present water treatment system may have one or a plurality
of branchdsmeagnor acvaler dgmand ghastfiucsuages botgieomdiigh and daw rflw ratank [n
15Preferably as shown in FIG 3, the individual treatnent tanks in each of

t he branchigssy@em 3Rowndn FGanea conelécdy tsogedthaficANcBodatedtibeabh yibi ng
t hrough each of the branches 1s parallel with the plunmbing of the other
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106, which &1 lljs ed t? )
includes a relatively large water treatment tank 96, the second branch 90 includes

a relatively large water treatment tank 98 having the same water capacity as the
first water treatment tank 96. The third branch 92 includes one relatively small
water treatment tank 100 that has a water capacity that is less than the water

10 capacities of the treatment tanks 96 and 98 in the first and second branches 88, 90.
The water treatment tanks 96, 98 in the first and second branches 88, 90 may be
the same volume size or different sizes. Furthermore, the present water treatment
system may have one or a plurality of branches each including a relatively large
water treatment tank.

15 Preferably as shown in FIG. 3, the individual treatment tanks in each
of the branches 88, 90 and 92 are connected together such that the plumbing
through each of the branches is parallel with the plumbing of the other branches.
Each of the parallel plumbing branches 88, 90 and 92 are constructed with a
switched control valve or blocking device 102, 104 and 106, which can be used to

20 turn an individual branch “on” or “off.”” The controller 94 continually monitors



20 turn an individual branch "on" or "off" The controller 94 continually
nonitors the water flow denmand into the system and determ nes the
appropriate nunber of branches to turn "on" or "off' to service the current
wat er demand | evel. For exanple, when there is a relatively high water
demand flow rate that exceeds the flow rate or water capacity of the
smaller treatnent tank 100 in the third water 5 treatnent branch 92, the
controller 94 directs the water through the first branch 88, the second
branch 90 or both the first and second branches. In this system
a "trip level" or designated flowrate is determ ned based on the maxi num
flowrate that the water softening system 86 is designed to handl e through
any one Ofihd RateriffoW demaf@GABAhYRYREM! RIETBRMinbY ﬁ{éq]gﬁoﬁ%ate AlmbeY of0
dividing the current water demand | evel by the trip I'evel anount, the
control |l er_94,determ ngs .t he.exact nunber, of water treatnment. branghes that
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wat er treatment branches 88, 90 are designed to handle the same trip |evel
amount of c¥ample, Whew, thengdls a tetativehahighfwater demend dlosqraie thas eseeddsdhe t han
that "trip level” (i.e., designated flow 15 rate), the controller directs

the wat er flobw eatglorthgtes Capdctty &ff Btdiiller titdakmdfOtanR T0UeIn ter Mirded gter
treatment branch 92. More specifically, the controller 94 sends a signal to
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turn water t"ank on SO'S S ‘st gral’s I"otki ng
devices 102, 104 associ ated with branches 88, 90 to turn those branches
"of f," i.&e SeﬁP’é@/g’fﬂncbﬁo\/ﬁﬁt h thedirst anslicsgnd BFaNGHes t he wat er treat ment
tanks in those branches. In this way, the water is directed through the
third water treatnehtths apstim92, “tvipiletelhandlesiznhmdeflomater isf dawmniiatds.

based on the maximum flow rate that the water softening system 86 is designed to
handle through any one of the first or second water treatment branches 88, 90, By
10 dividing the current water demand level by the trip level amount, the controller 94
determines the exact number of water treatment branches that will needed to be
turned “on” to handle such a level. Thus each of the water treatment branches 88,
90 are designed to handle the same trip level amount of water flow. When the
demand flow rate is equal to or less than that “trip level” (i.e., designated flow
15 rate), the controller directs the water through the smaller treatment tank 100 in the
third water treatment branch 92. More specifically, the controller 94 sends a
signal to the blocking device 106 associated with the smaller freatment tank 100 to
turn water treatment tank 98 “on” and also sends signals to the blocking devices
102, 104 associated with branches 88, 90 to turn those branches “off,” i.c., prevent

20 water from flowing through the water treatment tanks in those branches. In this

10



Alternatively, if the demand flow rate exceeds the "trip level," the
controller 94 directs the water through at | east one of the first and
second water 5 treatnent branches 88, 90. The controller 94 therefore sends
signals to the bl ocking devices 102, 104 of the first and second branches

to turn these branches "on," i.e., allow water to flow through one or nore
of the water treatnment tanks 96, 98 in these branches, and to turn the
non-used branch, i.e., the third water treatnent branch, "off' to bl ock or

prevent water fromflow ng through this 10 branch. This will direct the
water flow through the first and/or second branches 88, 90, which each
handl e water at higher or greater flow rates. I n an enbodi nent,

the contr Qkdyerihé SyalEO% aFERed WhiduoROhE MBird ARy ifdaBnBA! BlancRY, avhibipw trip
point." The high trip point is a §e5| gnated maximumiflow rate that 1s

i nt ended ass_t hrough,an ne of the treatnment branches 88, 90. 15 The
low trip %‘%P@Ies fosweg ‘ﬂ%{% ﬁﬂﬁ%ﬁ%éi gnated flow rate that is intended to pass
through the smaller treatnment tank 100 in the third water treatnent branch

92. Wen the demandAftetwtivalye iffsdersendflow fdtowxnaeadsrthe Otrip devebltthe to the
wat er softening system 86 and communi cated to the controller 94 is equal to

or |ess thantrdlie IPVirkets RhO A, theduighOdt lehe MRt F thiel et bed dedRet Raket hr ough
the smaller treatnent 20 tank 100 in the third water treatnment branch 92.
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100 to tu g}cit g%}‘ and directs the entire water flow to pass through the
first andPHckigegaidcss HeHEd dghe dustang segontbranshas to, iy these fsancheat nent

tanks 96, 98. 5In the above enbodi nents, the controller 70, 94 nmay al so be
progr amreton,§ idet @low meatsshenflowethesughiose: of nidie of teatvmat tréamkst anksi n a
regenerati on node and tenporarily unavailable to process water. In such a
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branch. In thrs way, e contro mnimzes any downtine or del ay

intr ing the . .
treat fdatment branch, “off” to block or prevent water from flowing through this

10 branch. This will direct the water flow through the first and/or second branches
88, 90, which each handle water at higher or greater flow rates.

In an embodiment, the controller is programmed with both a “high

trip point” and a “low trip point.” The high trip point is a designated maximum

flow rate that is intended to pass through any one of the treatment branches 88, 90.

15 The low trip point is a maximum designated flow rate that is intended to pass

through the smaller treatment tank 100 in the third water treatment branch 92.

When the demand flow rate measured by a flow meter 108 connected to the water

softening system 86 and communicated to the controller 94 is equal to or less than

the low trip point, all of the water flow is directed through the smaller treatment

20  tank 100 in the third water treatment branch 92. When the demand flow rate

11



10 water when a treatnent tank is in a regeneration node. It is
al so contenpl ated that the water softening systens 20, 86 may have one or
nore smaller treatnment tanks or second treatnent tanks 100 so that when one
smal l er water treatnent tank is in a regeneration node, another simlarly
sized treatnent tank is available to handle the water flow. It should be
appreci ated 15 that the present system may have any suitabl e nunber of
treat ment tanks. Wil e particul ar enbodi nents of the present
wat er softeni ng system have been described herein, it will be appreciated
by those skilled in the art that changes and nodifications nmay be nade
thereto without departing fromthe invention in its broader aspects. WHAT

IS CLAI MERxbsads the low trqfa polnt, A¥@bRfrofa 9@”5‘1@1931@%% %&Qﬂgrde%i&gl{)@ first

treatnment tank having a Tirst water capam second

secona wateroeiphe PRy plenFLivudEhtaak 180 AR  dedfameinds”

flow neter connected to said first and second treatnment tanks, said fl ow
meter conMailr Sewt @ pessethnough thedBrtrdfdrosecond drachaati®; Inhavingghe he
system and

relatively large treatment tanks 96, 98.

5 In the above embodiments, the controller 70, 94 may also be
programmed to determine when one or more of the treatment tanks are in a
regeneration mode and temporarily unavailable to process water. In such a
situation, the controller 70, 94 directs the water flow through another branch. In
this way, the controller 70, 94 minimizes any downtime or delay in treating the

10 water when a treatment tank is in a regeneration mode.

It is also contemplated that the water softening systems 20, 86 may
have one or more smaller treatment tanks or second treatment tanks 100 so that
when one smaller water treatment tank is in a regeneration mode, another similarly
sized treatment tank is available to handle the water flow. It should be appreciated

15  that the present system may have any suitable number of treatment tanks.

While particular embodiments of the present water softening system

have been described herein, it will be appreciated by those skilled in the art that

changes and modifications may be made thereto without departing from the

invention in its broader aspects.
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a controller in conmunication with said flow neter, said controller
configured to direct the water into said first treatnment tank when said
demand flow 10 rate is greater than a designated flow rate, and direct the
water into said second treatnent tank when said demand flow rate is equa

to or less than said designated flow rate. 2. The water
softening systemof claiml, further conprising at |east one additional
treatment tank having a water capacity equal to said first treatnment tank
wherein said controller is configured to direct the water into at |east one
of said first treatnent tank and said additional treatnent tank when said 5
demand flow rate is greater than said designated flow rate.

3. The maﬁ@HA§6§i§h¢&©4%Q§Sen1of claim1, further conprising at |east one
additional treatnent tank having a water capacity equal to said first

treatment tank, whetlein gavglecsyfichld @rstdlﬁ(;@@@‘ﬁlsgﬂgr ed to direct the water
into said flrst treatment tank when said demand fllow rate is greater than

sai d designated 5 flw.rat erﬁqgmfﬁéﬂmggqirgq&?%¥ aﬂ%ﬁgn\em_ tank is in a

regenerati on node, And o rec ddi tional treatnent
tank when said demand flow rate is greater t han sald de5|9nated flow rate
and said first treafssinditssatment tapkan pagpdleb valh il fisd dreatment tank and 4. The
wat er softening systemof claim1l, wherein said designated flowrate is a
maxi mum f hevingaitsecomd entbe dapawityl that it esouln sad irsevaadcdpaeiag;ment t ank.

5 a flow meter connected to said first and second treatment tanks, said
flow meter configured to determine a demand flow rate of water entering the
system; and

a controller in communication with said flow meter, said controlier

configured to direct the water into said first treatment tank when said demand flow

10 rate is greater than a designated flow rate, and direct the water into said second
treatment tank when said demand flow rate is equal to or less than said designated

flow rate.

2. The water softening system of claim 1, further comprising at
least one additional treatment tank having a water capacity equal to said first
treatment tank, wherein said controller is configured to direct the water into at
least one of said first treatment tank and said additional treatment tank when said

5 demand flow rate is greater than said designated flow rate.
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5. A water softening system conprising: a plurality of first
treatnent tanks, each having a first water capacity; a second treatnent
tank having a second water capacity that is |less 5than said first water
capacity; a flow nmeter connected to at | east one of said first
treatnment tanks and second treatnent tank, said flow neter configured to
determ ne a demand flow rate of water entering the system and

a controller in comunication with said flow neter, said controller
10configured to direct t i,nt o one treatment t

of id fi
when sard demand fPow r A58 VAT gpBRREE DR af Flefta L ARG RATBE T T ot e,

to direct the water into said second treatnent tank when said demand flow
rate is edersl ope asiditiennd trassmenfatankf having deviatpiaeapdcity eaurlatee saiddfitsy dir ect
the water into a plurality of said first treatnment tanks when said demand

fl ow rat e ticatrgéreabil, WheBinasa3¢ comglotkasis Waatigdreiob! divect @ wanhangl shigai d
second designated flowrate is greater than said first designated flow

rate. first treatment tank when said demand flow rate is greater than said designated

5 flow rate and said additional treatment tank is in a regeneration mode, and to
direct the water into said additional treatment tank when said demand flow rate is
greater than said designated flow rate and said first treatment tank is in a

regeneration mode.

4. The water softening system of claim 1, wherein said
designated flow rate is a maximum flow rate intended to flow through said second

treatment tank.

5. A water softening system comprising:

a plurality of first treatment tanks, each having a first water capacity;

a second treatment tank having a second water capacity that is less

5  than said first water capacity;

a flow meter connected to at least one of said first treatment tanks
and second treatment tank, said flow meter configured to determine a demand
flow rate of water entering the system; and

a controller in communication with said flow meter, said controller

10 configured to direct the water into one of said first treatment tanks when said

14



6. The water softening systemof claim5, further conprising a first flow
nmeter connected to said plurality of first treatnent tanks and a second
flow meter connected to said second treatnent tank, wherein said controller
is in comunication with said first flow neter and said second fl ow neter
and directs 5 the water into at | east one of said first treatnent tanks
when a flowrate determned by said first flow neter is greater than a
demand flow rate and directs water into said second treatnent tank when a
flowrate deter by. sai

d.fl t dd d
[l ow 1ot o demaRi AW Sals Hadte” fER N eiPAB Ry affoto Srarhis Wity or

said controller is configured to determine if any of said flrst treat nent
t anks ar e intp saidrsgemdiraatment trodevbedsadd deaand Newvatels dquebtoatr lkssdban one of
said first treatnment tanks when said demand flow rate is greater than said

desi gnat edaidl fat Hedignaddl ﬂ5$vafa@e ahd k& AslecOmMR vaéteﬁ ﬁit@ af plafdlity o€ ahidehtst t anks
is not in a regenerati on node. . he wat er softeni ng system

of claim S 0
"nt ended fisetigt tfieoShh SERARRMERgbH Mg ?ﬁeﬁﬁeafegﬂk% 1SRN oBhhe
wat er softening systemof claimb, wherein said first

5 flow rate, wherein said second designated flow rate is greater than said first

designated flow rate.

6. The water softening system of claim 5, further comprising a
first flow meter connected to said plurality of first treatment tanks and a second
flow meter connected to said second treatment tank, wherein said controller is in
communication with said first flow meter and said second flow meter and directs

5  the water into at least one of said first treatment tanks when a flow rate determined
by said first flow meter is greater than a demand flow rate and directs water into
said second treatment tank when a flow rate determined by said second flow meter

is less than said demand flow rate,

7. The water softening system of claim 5, wherein said
controller is configured to determine if any of said first treatment tanks are in a
regeneration mode and direct the water into at least one of said first treatment
tanks when said demand flow rate is greater than said designated flow rate and

5 said at least one of said first treatment tanks is not in a regeneration mode.
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water flow rate capacities of at |least two of said first treatnent tanks
are different. 10. The water softening systemof claimb5,
wherein said controller is configured to determi ne a nunber of said first
treatment tanks to turn "on" by dividing said demand flow rate by said
second designated flow rate. 11. A nethod of controlling a

wat er treatnent system conpri sing: providing a first treatnent
tank having a first water capacity and a 5second treatnent tank having a
second wat er capacity t IS {ess han said first water caBaclty'

directing water int® sai ??W& of  PRAEHRG SIS Qheflallf PowVPERY 01214 he

water is greater than a designated flow rate; and . directing
t he wat er desigpatsdifldvertoisd mastnwariow asik inkeededta dowohowghrsdid degond at e i s
equal to or |less than said designated flow rate.

treatment tank.

9. The water softening system of claim S5, wherein said first

water flow rate capacities of at least two of said first treatment tanks are different,

10.  The water softening system of claim 5, wherein said
controller is configured to determine a number of said first treatment tanks to turn

“on” by dividing said demand flow rate by said second designated flow rate.

11. A method of controlling a water treatment system
comprising:

providing a first treatment tank having a first water capacity and a

5 second treatment tank having a second water capacity that is less than said first

water capacity;

directing water into said first treatment tank when a flow rate of the
water is greater than a designated flow rate; and

directing the water into said second treatment tank when said

10 demand flow rate is equal to or less than said designated flow rate.
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12. The method of claim 11, further providing at |east one additional first
treatnment tank, each of said additional first treatnent tanks having said
first water capacity. 13. The method of claim 12, which
includes directing said water into at | east one of said first treatnent
tanks when said flow rate of the water is greater than said designated flow
rate and said at | east one of said first treatnment tanks is not in a
regenerati on node. 14. The method of claim 11, further

provi di ng at | east e itiomal, flrst. treatpgent tank,, each of said
addi tional first trgg‘t rreaﬁﬁe trﬁﬁtﬁgdhgt/i @‘ﬂg:ﬁd ﬁ%h?f RXBY‘é]rmg:a?ﬁa@F‘Tty?n%er ein
said first water capacities of at |east two of said first treatnment tanks
are di f f epdgitional first treatment tank, each of said additional first treatment tanks having

said first water capacity.

13, The method of claim 12, which includes directing said water
into at least one of said first treatment tanks when said flow rate of the water is
greater than said designated flow rate and said at least one of said first treatment

tanks is not in a regeneration mode.

14, The method of claim 11, further providing at least one
additional first treatment tank, each of said additional first treatment tanks having
said first water capacity, wherein said first water capacities of at least two of said

first treatment tanks are different.
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