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TIMING OF SPA WATER TREATMENT 

BACKGROUND OF THE INVENTION 

[0001] This invention relates generally to hot tub or spa 
Water treatment, and more particularly to time related con 
trol of such treatment. 

[0002] Prior spa controls operate to circulate Water, to heat 
Water and to ?lter the Water. A spa user manually activates 
the spa control or controls, turning it on for use and then 
turning it off. 

[0003] Spas typically operate thermostatically, in the sense 
that the temperature is “set” and the spa operates to maintain 
that temperature. The spa user can “set” a ?lter cycle i.e. 
pre-programmed times or times When the spa Will operate in 
order to ?lter the Water. This alloWs the Water to be circu 
lated and run through the equipment’s ?ltration apparatus, 
so that the Water is ?ltered or “turned over”, meaning that all 
Water is run through the ?lter. This helps to keep the Water 
clean, prevents algae formation and circulates Whatever 
sanitiZer is being employed, to kill bacteria in the tub. 

[0004] At the present time, all three of these functions 
operate independently of each other. The spa runs to main 
tain temperature, the spa oWner can use the spa as he pleases, 
and the ?lter cycles turn on automatically at their pre 
programmed or pre-set times. If the spa or tub should run for 
1 hour a day to keep the Water clean, the ?lter cycles are set 
for one hour per day in order to keep the Water clean and 
clear. Dependent on the outside ambient temperature, the spa 
could satisfactorily operate for no time in the hot summer, or 
for 24 hours a day in the Winter, to maintain temperature. 
The ?lter operates during such heating cycles, because the 
?lter is connected to the main pump and heater. 

[0005] There is need to provide for more ef?cient spa or 
tub operation, for eXample to reduce consumption of poWer 
needed to operate pumps, and Without compromising ef? 
cient Water ?ltering or sanitiZing, or Water heating. 

SUMMARY OF THE INVENTION 

[0006] It is a major object of the invention to provide 
apparatus and methods of operation Which Will meet the 
above, as Well as other needs, as Will appear. Basically, the 
invention concern a novel combination of steps of operation, 
employing timed control of spa Water pumping, Water ?l 
tering and/or Water sanitiZing. 

[0007] The invention recogniZes and concerns, for 
eXample, the folloWing type situation: 

[0008] If the spa only needs to run for 1 hour to keep the 
Water clean and ?ltered, any operation over the 1 hour is not 
necessary to keep the Water clean. If a tub runs for 2 hours 
to maintain the Water set temperature, certain pre-set or 
pre-programmed ?lter cycles are not necessary, and are a 
Waste of energy. The present invention enables a comparison 
of the total run time of the spa in betWeen ?lter cycles With 
a selected parameter such as a desired ?lter cycle. If, in a 12 
hour period betWeen ?lter cycles, the tub does not run for a 
heat call, the ?lter cycle Will run as it should. If the tub runs 
in order to maintain heat, the amount of time the tub has run 
is compared to the desired ?lter cycle, and a portion of the 
?lter cycle is eliminated if suf?cient ?ltering has occurred 
during heating. Accordingly, the tub operation Will not Waste 
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energy to ?lter and clean the Water, if the spa already has run 
for enough time to keep the Water clean. These concepts are 
applicable to an enclosed body of Water that is ?ltered and 
either heated, sanitiZed, run for therapy or display, With the 
?ltration equipment connected to the pump being run. 
Examples are spas, hot tubs, pools, ponds, fountains, etc. 

[0009] The program that determines the required ?ltration 
time of the tub varies With the siZe of the tub, usage, number 
of jets, siZe of ?lter, sanitiZer being used, etc. and can be set 
or selected as by trial and error or calculated by comparison 
methods, knoWing the desired objectives. Additionally, 
Whether the ?lter cycle is completely turned off or calculated 
to the actual difference in time betWeen the programmed 
?lter time and the actual amount of time the tub ran (i.e. 60 
minutes desired ?lter cycle—45 minutes heating=15 min 
utes left) is of lesser consequence. The concepts of compar 
ing and contrasting these operations or actions in order to 
increase energy ef?ciency, reduce unnecessary Wear on 
equipment, eXtend the life of the ?lter and seal, and numer 
ous other bene?ts are of importance to the invention. 

[0010] Accordingly, it is a major object of the invention to 
provide a method of controlling the operation of a spa Water 
treating system, Where such treating is selected from the 
group: 

[0011] 
[0012] ii) Water sanitiZing 

i) Water ?ltration 

[0013] iii) Water heating 

[0014] 
[0015] a) determining a desired Water treating time 

interval as a function of timing of spa Water prior 
treating interval, or usage, 

and that includes the steps 

[0016] b) and treating the spa Water for that deter 
mined time interval. 

[0017] Such treating may comprise Water ?ltration, sani 
tiZing, or heating, or combinations of these. Also, the timing 
of spa Water prior treating interval is the time duration of 
such treating. 

[0018] Yet another object is to provide a method of 
reducing pump Water energy requirement, in a spa Water 
circulation system, Wherein the Water pump is programmed 
to operate during timeWise spaced cyclic intervals A1 and A2 
to effect Water ?ltration by a ?lter during such intervals, and 
Wherein a Water heater is operable for a time interval B to 
heat the Water being circulated and ?ltered and in response 
to a drop in spa Water temperature, the steps that include 

[0019] 
and 

a) determining said intervals A1, A2, and B1 

[0020] b) reducing or eliminating said cyclic interval 
A2 as a function of duration of said time interval B. 

[0021] These and other objects and advantages of the 
invention, as Well as the details of an illustrative embodi 
ment, Will be more fully understood from the folloWing 
speci?cation and draWings, in Which: 

DRAWING DESCRIPTION 

[0022] FIG. 1 is a schematic diagram shoWing a spa Water 
control system; 
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[0023] 
[0024] 
[0025] 
[0026] 
[0027] 

FIG. 1a is a control system diagram; 

FIG. 2 is a circuit diagram; 

FIG. 3 is a circuit diagram; 

FIG. 4 is a time cycle eXample description; and 

FIG. 5 is a timing sheet summary. 

DETAILED DESCRIPTION 

[0028] FIG. 1 schematically shoWs a hot tub or spa 10 
containing Water 11 to be treated. Treatment may typically 
include heating (as by a heater 11); ?ltering (as by ?lter 12 
through Which Water ?oWs); and sanitiZing (as by use of 
dispenser 13 for sanitiZing chemicals, as for eXample chlo 
rine to be added to the Water ?oWing to or from the spa 10. 
A motor driven Water pump 14 operates to WithdraW Water 
at 14a from the spa, and return it to the spa at 14b. Acontrol 
unit 15 is operatively connected at 15a, 15b and 15c to the 
pump Water 14c to turn the Water ON and OFF and thereby 
control circulation, to the heater 11 to turn the heater ON and 
OFF in accordance With changes in sensed temperature of 
the Water ?oWing to the pump; and to the chemical dispenser 
13 to control a sanitiZer (ie to dispense sanitiZer at 13a into 
the Water ?oW, periodically). See also FIG. 1a, shoWing a 
Water temperature sensor 16 providing a heating control 
signal at 16a to controller 15. 

[0029] De?nition of Water and controllable components 
are as folloWs: 

[0030] A chemical sanitiZer is de?ned as a chemical that 
has the ability to destroy or control the formation of con 
taminants. Typical of these are chlorine, bromine, biguanide, 
oZone, hydrogen peroXide and iodine. 

[0031] A ?lter is de?ned as a device used to remove 
particulate from Water by several means, including but not 
limited to pressure, vacuum, evaporation, or osmosis. Typi 
cal of these are ?ne mesh of varying materials and construc 
tion, sand particles, plastic particles, chemical particles, 
charcoal particles, ree?ng systems, coagulants, skimmers or 
vacuums. 

[0032] A ?ltration system is de?ned as a device that 
incorporates a ?lter. 

[0033] Additional Water treating components that can be 
used are de?ned as folloWs: 

[0034] An oZonator is a sanitiZing system that creates 
oZone. Typical of these are an Ultra-Violet (UV) bulb, 
microchip or corona discharge (CD) chamber that produces 
varying amounts of oZone. 

[0035] An ioniZer is a sanitiZing system that adds, either 
electrically or chemically, ions or halogens to the Water via 
chemical or electrical reactions. Typical of these are elec 
trolytic plates, copper and silver plates, stainless steel balls 
or plates and charcoal grids. 

[0036] Apredetermined or initially computed time for the 
cyclic operation of a ?ltration or sanitation system as at 
predetermined intervals is input at 17 into the control. The 
control then stores this information for reference and use. 
The system as at 17a is initially activated When poWer is 
introduced to the system. A default setting, input by the 
manufacturer, Will be the operational condition unless super 
ceded by manual input or internal computation. 
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[0037] There are several means by Which a ?ltration or 
sanitation system Will operate during time periods When the 
spa, hot tub or pool is not being used. During such timeWise 
spaced periods of operation, the ?ltration or sanitation 
system is operating, not as or for it’s primary purpose, but 
as a secondary operation, concurrent to another pro 
grammed, automatic or required function. Typical of these 
are thermostatic controls, solar poWered operation, circula 
tion systems, automated vacuums, automatic leveling 
devices or spa covering devices. 

[0038] Upon completion of a predetermined time period, 
the control compares the total run time of all systems that 
either directly or indirectly control or operate the ?ltration or 
sanitation system. The aforementioned predetermined time 
limit of cyclic ?ltering is initially input by the manufacturer, 
unless superceded by manual input or internal computation. 

[0039] If the time limit of ?ltering (during pump operation 
as for eXample tWo ?fteen minute periods of ?ltering over a 
24 hour period), is met or exceeded, (as for eXample by 
additional ?ltering during operation of Water heating equip 
ment) the neXt set ?ltration or sanitation cycle is bypassed 
for that neXt time period, and a neW comparison interval is 
initiated. 

[0040] If the time limit is not met, the system Will either 
operate for the entire pre-set time period, or for the remain 
ing time difference betWeen the tWo, or for a computed 
percentage of the original value. This is based on the 
application, usage, versatility of the control being employed 
or a number of other factors or constraints. 

[0041] The control system can be utiliZed on neWly 
designed or pre-eXisting apparatus. Various methods for 
sensing or measuring operation of the ?ltration or sanitation 
system can be employed. Likewise, the methods of connec 
tion to and means of controlling such systems can vary upon 
design and material construction and usage. HoWever, none 
of the aforementioned connections, or sensing or operating 
constraints limit the scope of the described system or its 
accompanying design, description or applicable logical con 
trol. 

EXAMPLE 

[0042] Referring to FIG. 5, it shoWs timeWise spaced 
cyclic intervals A1, A2, A3 . . .An, of Water ?ltration, during 
Which the spa Water pump 14 is operating to circulate Water 
in or through the hot tub or spa 10. Such intervals are 
typically set. Typically, the circulating Water passes in 
heating relation With the Water heater 11; and, When the 
heater is ON, the ?oWing Water is heated. The Water is turned 
ON or OFF by control circuitry 15 Which responds to the spa 
Water temperature sensor 16, as in thermostatic relation, to 
keep the Water in the spa Within acceptable temperature 
limits. AWater ?lter 12 also operates to ?lter the Water as it 
circulates (see path 14a in FIG. 1). 

[0043] The Water pump is typically programmed to oper 
ate during timeWise spaced or set cyclic intervals, shoWn for 
eXample at A1, A2 . . .An, Which are equally spaced apart in 
time. The time spacing of such intervals is indicated by t1, 
Which may for eXample be 12 hours. Thus, ?ltration occurs 
during equal time intervals A1, A2 . . . An, Which may be 
betWeen 5 and 30 minutes long, for eXample. 

[0044] The circulating Water heater 11 is or may for 
eXample, be operable during time intervals B to heat the 



US 2002/0108913 A1 

Water being circulated and ?ltered, and in response to a drop 
in Water temperature, as referred to above, heating ending 
When sensed Water temperature has increased to threshold 
level. B may occur timeWise simultaneously, in Whole or in 
part, With one or more of A1, A2 . . . An, and may have 

different time durations, dependent upon Water heating 
requirements, as determined by Weather, tub usage, etc. 

[0045] The invention contemplates that if B occurs at a 
time t2, as indicated, it means that the pool Water is being 
circulated at that time, Which in turn means that Water 
?ltration is also occurring at that time. If the duration t3 of 
B is greater than the duration t4 of a subsequent set ?ltering 
cycle, say A2, then this means that the Water has already 
been ?ltered, during B, by an amount in eXcess of ?ltration 
that Would occur in A2, so that When the time arrives for A2 
to start, there is no need for A2. This then contemplates the 
steps: 

[0046] 
[0047] b) reducing or eliminating said cyclic interval 

A2, as a function of duration of said time interval B. 

a) determining said intervals A, A2 and B, and 

[0048] Therefore, the circuitry in softWare control 15 
provides for A1, B, and controls the pump to eliminate A2 
(i.e. not operate to circulate Water) if B is suf?ciently long 
in duration (i.e. t3>t4) or, if B is less thanA2 in duration, (i.e. 
t3<t4) the duration of A2 is controllably reduced (i.e. the 
pump Water is deactivated) by or for the time duration of B, 
for example, ie the pump operates during the shortened 
interval (t 4-t3). Therefore, since the pump motor operation is 
reduced, electrical energy is saved. 

[0049] The same mode of operation occurs for Water 
treatment such as sanitiZing, such treatment typically occurs 
cyclically, during ?ltration cycles as at A1, A2 . . . An. 
Therefore, need for sanitiZing is reduced as A2 is reduced, as 
a function of heater operation B. 

[0050] FIG. 2 shoWs a comparator 40 for comparing t3 and 
t4 Where t3 is determined by needed Water heating as deter 
mined by Water temperature sensing at 16. 

[0051] FIG. 3 is an overall control circuit 40a having 
input and output, as shoWn. 

I claim: 
1. The method of controlling the operation of a spa Water 

treating system, Where such treating is selected from the 
group: 

i) Water ?ltration 

ii) Water sanitiZing 

iii) Water heating 

and that includes the steps: 

a) determining a desired Water treating time interval as a 
function of timing of spa Water prior treating interval, 
or usage, 

b) and treating the spa Water as a function of said 
determined time interval. 

2. The method of claim 1 Wherein said treating comprises 
active Water ?ltration. 

3. The method of claim 1 Wherein said treating comprises 
active Water sanitiZing. 
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4. The method of claim 1 Wherein said timing of spa Water 
prior treating or usage is the time duration of such treating 
or usage. 

5. The method of claim 1 Wherein said timing of spa Water 
prior treating is elapsed time of such prior treating. 

6. A method of controlling the operation of the ?ltration 
system of a spa or other body of ?uid, said system including 
?ltration components, said method including, activating and 
deactivating the ?ltration system components, on a cyclic 
basis and controlling the timing of said activating and 
deactivating by comparing such timing With the elapsed time 
of operation of r elated equipment Which also incorporates 
?ltration, Whereby a required ?ltration requirement is met 
While eliminating or reducing need for a subsequent ?ltra 
tion cycle. 

7. The method of claim 6 Wherein said related equipment 
includes a ?uid heater. 

8. A method of controlling the operation of the sanitation 
system of a spa or other body of ?uid said system including 
sanitiZing components, said method including, activating 
and deactivating of the sanitation system components on a 
cyclic basis, and controlling the timing of said activating and 
deactivating by comparing such timing With an elapsed time 
of operation of related equipment Which also incorporates 
?ltration, Whereby the system meets required sanitation 
requirements While also eliminating or reducing need for a 
subsequent sanitation effecting step. 

9. The method of claim 8 Wherein said related equipment 
includes a ?uid heater. 

10. The method of reducing pump Water energy require 
ment, in a spa Water circulation system, Wherein the Water 
pump is programmed to operate during timeWise spaced 
cyclic intervals A1 and A2 to effect Water ?ltration by a ?lter 
during such intervals, and Wherein a Water heater is operable 
for a time interval B to heat the Water being circulated and 
?ltered and in response to a drop in spa Water temperature, 
the steps that include 

a) determining said intervals A1, A2 and B, and 

b) reducing or eliminating said cyclic interval A2 as a 
function of duration of said time interval B. 

11. In operation of a spa or hot tub, the steps that include 

a) establishing ?ltering cycles, 
b) heating the spa Water during a heating interval, 

c) using the heating interval to modify the duration of one 
or more of said ?ltering cycles. 

12. The method of controlling the operation of a Water 
body treating system, Where such treating is selected from 
the group: 

i) Water ?ltration 

ii) Water sanitiZing 

iii) Water heating 

and that includes the steps: 

a) determining a desired Water treating time interval as a 
function of timing of body Water prior treating interval, 
or usage, 

b) and treating the body Water as a function of said 
determined time interval. 


