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(57) Abstract: A system for monitoring a liquid level in a reservoir can include another reservoir and a liquid level monitoring ap -
paratus, the apparatus including two float devices, with each of the float devices measuring the liquid level relative to a respective

o one of the reservoirs. Another liquid level monitoring apparatus can include two laterally spaced apart elongated float guides, two
float devices at least partially reciprocably disposed relative to the respective float guides, and an alignment structure that maintains
lateral separation and longitudinal alignment of the float guides. A monitoring method can include positioning one reservoir in an
other reservoir, and partially immersing a liquid level monitoring apparatus in both of the reservoirs, the apparatus including two
float devices, each of the float devices thereby measuring a level of the liquid in a respective one of the reservoirs.



LIQUID LEVEL MONITORING FOR RESERVOIRS

TECHNICAL FIELD

This disclosure relates generally to equipment utilized

and operations performed in conjunction with liquid

reservoirs and, in one example described below, more

particularly provides an apparatus, system and method for

measuring liquid levels over time in separate reservoirs.

BACKGROUND

It can be extremely difficult to determine a cause for

changes in reservoir liquid levels over time. For example, a

liquid level change could be due to evaporation, rain,

leakage, addition, removal or other causes. In order to

mitigate undesired level changes (such as, due to leakage or

evaporation, etc.), it is important to identify whether or

not such undesired level changes exist. For these and other

reasons, it will be appreciated that advancements are

continually needed in the art of level monitoring for liquid

reservoirs .



BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a representative partially cross-sectional

view of a liquid reservoir system and monitoring method

which can benefit from principles of this disclosure, the

system including a liquid reservoir and associated

equipment .

FIG. 2 is an enlarged scale cross-sectional view of

another example of the system and method, in which another

liquid reservoir is positioned in the reservoir of FIG. 1 .

FIG. 3 is a cross-sectional view of the FIG. 2 system

and method, in which liquid levels in the reservoirs have

changed by a same amount.

FIG. 4 is a cross-sectional view of the FIG. 2 system

and method, in which liquid levels in the reservoirs have

changed by different amounts.

FIG. 5 is a cross-sectional view of liquid level

monitoring system and method, in which a liquid level

monitoring apparatus is disposed in each of the reservoirs.

FIG. 6 is an isometric view of the liquid level

monitoring apparatus, apart from the remainder of the

system.

DETAILED DESCRIPTION

Representatively illustrated in FIG. 1 is a liquid

reservoir system 10 and associated method which can embody

principles of this disclosure. However, it should be clearly

understood that the system 10 and method are merely one

example of a possible application of the principles of this

disclosure in practice, and a wide variety of other examples

are possible. Therefore, the scope of this disclosure is not



limited at all to the details of the system 10 and method

described herein and/or depicted in the drawings.

In the FIG. 1 system 10, a reservoir 12 has a liquid 14

contained therein. The reservoir 12 could be a swimming

pool, an ornamental pond, a chemical reservoir, or any other

type of liquid reservoir. The scope of this disclosure is

not limited to any particular liquid contained in any type

of reservoir.

As depicted in FIG. 1 , the reservoir 12 is open at its

top, and so the liquid 14 can possibly evaporate from the

reservoir. In addition, it is possible that a level of the

liquid 14 could rise due to rain or addition of liquid by

other means. However, the scope of this disclosure is not

limited to use with reservoirs exposed to evaporation, rain

or to any other means of increasing or decreasing a liquid

level in the reservoirs.

The liquid 14 in the FIG. 1 example flows between the

reservoir 12 and certain items of equipment 16. The

equipment 16 includes a filter 18, a pump 20 and a heater

22. More, fewer, different and different combinations of

equipment may be used in other examples .

One generally undesirable cause of a change in the

liquid level in the reservoir 12 is leakage. For example,

leakage could occur from the reservoir 12 itself, from any

of the equipment 16, from conduits 24 connecting the

reservoir and/or equipment, etc.

However, in some cases it may not be readily apparent

that leakage is a cause of a decrease in the liquid level in

the reservoir 12. For example, the liquid level decrease

might be due to evaporation or another cause of removal of

the liquid 14 from the reservoir 12 (or the equipment 16 or

interconnecting conduits 24).



Thus, it will be appreciated that, in order to

effectively mitigate an undesired condition (such as,

leakage or evaporation of the liquid 14), it is very helpful

to first identify the cause of the undesired condition. For

example, time and expense could be wasted by attempting to

prevent evaporation of the liquid 14 when the actual cause

of a decrease in the liquid level is leakage from the

conduits 24. Likewise, time and expense could be wasted in

excavating and replacing the conduits 24, if the actual

cause of a decrease in the liquid level is evaporation.

Referring additionally now to FIG. 2 , an enlarged scale

cross-sectional view of another example of the system 10 and

method is representatively illustrated. In this example, a

second reservoir 26 has been introduced into the first

reservoir 12.

Preferably, in this example, the second reservoir 26 is

positioned within (but isolated from) the first reservoir

12, so that the second reservoir is exposed to the same

environmental conditions as the first reservoir. In this

manner, the liquid 14 in the second reservoir 26 will

experience the same conditions (temperature, barometric

pressure, etc.) as the liquid in the first reservoir.

However, in some examples, it may not be necessary for the

second reservoir 26 to be positioned in the first reservoir

12 (e.g., the second reservoir could be directly adjacent

to, above or below the first reservoir, etc.).

As depicted in FIG. 2 , a level Rl of the liquid 14 in

the first reservoir 12 as measured from a top of the second

reservoir 26 is initially the same as a level R2 of the

liquid in the second reservoir. Such an initial condition is

convenient for description and explanation purposes, but as

described more fully below, changes and differences in



liquid level measurements are most important for evaluating

the causes of those changes. Thus, it is not necessary for

the liquid levels Rl and R2 to initially be the same, and it

is also not necessary for these measurements to be taken

relative to the top of the second reservoir 26, since any

convenient reference position can be used in other examples.

Referring additionally now to FIG. 3 , the system 10 is

substantially similar to that depicted in FIG. 2 , except

that the levels of the liquid 14 in the two reservoirs 12,

26 have decreased (the measurements Rl and R2 have

increased) . In this example, the liquid levels Rl and R2

have changed by the same amount and remain equal .

Since the liquid 14 in the second reservoir 26 is

physically isolated from the liquid in the first reservoir

12, it can be deduced that the cause for the liquid level

decreases is due to environmental effects (such as

evaporation) that act on the liquid in both of the

reservoirs. Thus, if one desired to prevent such liquid

level decreases in the future, one might take certain

actions to mitigate the evaporation of the liquid 14 (for

example, close off the top of the reservoir 12, reduce a

temperature of the liquid, etc.).

Similarly, if the levels of the liquid 14 in the two

reservoirs 12, 26 have increased by the same amount, it can

be deduced that the cause for the liquid level increases is

due to environmental effects (such as rain) that act on the

liquid in both of the reservoirs.

Referring additionally now to FIG. 4 , the system 10 is

substantially similar to that depicted in FIG. 2 , except

that the level of the liquid 14 in the first reservoir 12

has decreased relative to the level of the liquid in the

second reservoir 26 (the measurement Rl is now greater than



the measurement R2) . Thus, the liquid levels Rl and R2 have

changed, but not by the same amount.

Since the liquid 14 in the second reservoir 26 is

physically isolated from the liquid in the first reservoir

12, it can be deduced that the cause for the greater liquid

level decrease in the first reservoir 12 is due to a cause

(such as leakage from the reservoir 12, equipment 16 and/or

conduits 24) that acts on the liquid in the first reservoir,

but does not act on the liquid in the second reservoir.

Thus, if one desired to prevent such liquid level decreases

in the future, one might take certain actions to mitigate

the leakage of the liquid 14 (for example, determine a

location of the leakage, and repair or replace components as

needed, etc .).

In some situations, the level of the liquid 14 in the

first reservoir 12 could increase relative to the liquid

level in the second reservoir 26. Such an increase in liquid

level in the first reservoir 12 could be due to, for

example, additions of liquid 14 to the reservoir (e.g., by

an automatic filling device). Thus, if one detects such an

increase of liquid level in the first reservoir 12 relative

to the second reservoir 26, one might disable any automatic

filling device prior to conducting further tests.

Referring additionally now to FIG. 5 , the reservoir

system 10 is representatively illustrated with a system 30

for monitoring liquid level. The system 30 provides for

convenient measurement of liquid levels in the reservoirs

12, 26 over time and can embody the principles of this

disclosure. Although the monitoring system 30 is depicted as

being used with the reservoir system 10, it should be

understood that the system 30 may be used with any other

reservoirs or systems of reservoirs.



In the FIG. 5 example, the system 3 0 includes a liquid

level monitoring apparatus 3 2 that is partially immersed in

both of the reservoirs 12 , 2 6 . In this manner, float devices

3 4 , 3 6 of the apparatus 3 2 are exposed to the liquid levels

in the respective reservoirs 12 , 2 6 .

Each of the float devices 3 4 , 3 6 includes a float 3 8

and a stem 4 0 . Each float 3 8 and stem 4 0 set could be

integrally formed as a single element, or they may be

separately formed. Thus, the scope of this disclosure is not

limited to any particular details of the apparatus 3 2 as

described herein or depicted in the drawings. For example,

the stems 4 0 may not be provided in some embodiments, the

floats 3 8 could be externally disposed (rather than

internally disposed) on the apparatus 3 2 in some

embodiments, etc.

The float devices 3 4 , 3 6 are reciprocably received in

respective laterally separated vertical float guides 4 2 , 4 4 .

The float guides 4 2 , 4 4 are representatively illustrated in

FIG. 5 as being in the form of vertically oriented tubes or

chambers, but in other examples the float guides may not

comprise tubes or chambers. For example, the float guides

4 2 , 4 4 could be in the form of vertically extending rods or

other structures capable of vertically guiding the float

devices 3 4 , 3 6 .

In the FIG. 5 example, the float guides 4 2 , 4 4 are open

at each opposite end, thereby allowing the liquid level in

each float guide to be the same as in its respective

reservoir 12 , 2 6 (the float guide 4 2 is positioned in the

reservoir 12 , and the float guide 4 4 is positioned in the

reservoir 2 6 ) . If the float guides 4 2 , 4 4 are not in the

form of chambers or tubes, then the liquid levels exposed to



the float devices 3 4 , 3 6 may be otherwise equalized with the

respective reservoirs 1 2 , 2 6 .

The float devices 3 4 , 3 6 rise and fall in the float

guides 4 2 , 4 4 along with the liquid levels in the respective

float guides and, thus, in the respective reservoirs 1 2 , 2 6 .

The stems 4 0 extend upwardly out of the apparatus 3 2 and

thereby provide for convenient monitoring of the levels of

the float devices 3 4 , 3 6 (and, thus, of the liquid levels in

the reservoirs 1 2 , 2 6 ) .

Each of the stems 4 0 is provided with graduated

longitudinal measurement markings 4 6 . For example, one side

of each stem 4 0 could be graduated in one-eighth inch

increments, and an opposite side of each stem could be

graduated in centimeter or millimeter increments. If the

stems 4 0 are not used, the float guides 4 2 , 4 4 could instead

be graduated, or other components of the apparatus 3 2 could

be graduated. Thus, the scope of this disclosure is not

limited to any particular means of measuring the levels of

the float devices 3 4 , 3 6 .

In the FIG. 5 example, the stems 4 0 extend reciprocably

upward through an alignment structure 4 8 . The alignment

structure 4 8 could be integrally formed with the float

guides 4 2 , 4 4 in some examples.

The alignment structure 4 8 maintains the lateral

separation of the float guides 4 2 , 4 4 , maintains

longitudinal alignment of the float guides, and provides a

convenient reference surface for measurements of the levels

of the float devices 3 4 , 3 6 . For example, a measurement H I

from the alignment structure 4 8 to a top of one stem 4 0 (as

indicated by the markings 4 6 ) can provide the level of the

float device 3 4 , and a measurement H2 from the alignment

structure to a top of the other stem can provide the level



of the float device 36. Of course, other reference positions

may be used for such measurements, if desired.

In this example, changes in the measurements HI, H2

over a certain time period (such as, a day, multiple hours

or days, etc.) can be recorded, and the changes can be

compared to each other. As discussed above in regard to

FIGS. 2-4, such changes in liquid level measurements can

provide important information as to the causes of liquid

level increases or decreases in the reservoir 12.

In order to ensure that the liquid levels in the

reservoirs 12, 26 are initially the same, a valve 50 can be

provided with the second reservoir 26. By opening the valve

50 before testing begins, fluid communication will be

permitted between the reservoirs 12, 26, thereby allowing

the liquid levels in the reservoirs to equalize. The valve

50 can then be closed, and the testing can commence. Note,

however, that it is not necessary for the liquid levels in

the reservoirs 12, 26 to be equalized, or for the valve 50

to be used for such equalization, in keeping with the scope

of this disclosure.

Referring additionally now to FIG. 6 , another example

of the apparatus 32 is representatively illustrated, apart

from the remainder of the system 30. In this example, the

floats 38 and the float guides 42, 44 have generally square

(or at least rectangular) lateral cross-sections. In other

examples, the float guides 42, 44 could have circular or

otherwise shaped lateral cross-sections.

A laterally narrowed recess 52 is provided at upper

ends of the float guides 42, 44 adjacent the alignment

structure 48. The recess 52 serves to appropriately position

the apparatus 32 at the top of the reservoir 26 and prevent

the apparatus from tipping to one side or another. Thus, the



recess 52 helps to maintain the float guides 42, 44 vertical

in use.

In other examples, the recess 52 could be formed in the

alignment structure 48 or another component of the apparatus

32. In some examples, the recess 52 may not be provided

(e.g., the lateral spacing between the float guides 42, 44

may be sufficient to maintain the float guides vertical).

The apparatus 32 examples described above may be made

of any suitable materials. For example, acrylics or other

plastics may be used. If the apparatus 32 is to be exposed

to sunlight for extended periods, then the selected

materials may be ultraviolet radiation resistant.

It may now be fully appreciated that the above

disclosure provides significant advancements to the art of

liquid level monitoring for reservoirs. In examples

described above, liquid level monitoring is convenient, with

measurements of liquid levels over time in different

reservoirs 12, 26 being readily accomplished.

The above disclosure provides to the art a liquid level

monitoring apparatus 32. In one example, the apparatus 32

can include first and second laterally spaced apart

elongated float guides 42, 44, first and second float

devices 34, 36, each of the first and second float devices

being at least partially reciprocably disposed in a

respective one of the first and second float guides 42, 44,

and an alignment structure 48 that maintains lateral

separation and longitudinal alignment of the float guides.

Each of the first and second float guides 42, 44 has

opposite longitudinal ends, and fluid communication may be

permitted through each of the opposite longitudinal ends.



Each of the first and second float devices 34, 36 may

comprise a float 38 and a stem 40. Each of the stems 40 may

extend reciprocably through the alignment structure 48. Each

of the stems 40 may be graduated with markings 46 of

longitudinal measurement.

The apparatus 32 may also include a laterally narrowed

recess 52 between the first and second float guides 42, 44

and proximate the alignment structure 48.

Each of the first and second float guides 42, 44 may

have a generally rectangular or circular lateral cross-

sectional shape.

A method of monitoring liquid 14 in a first reservoir

12 is also provided to the art by the above disclosure. In

one example, the method can comprise: a ) positioning a

second reservoir 26 in the first reservoir 12, the liquid 14

in the first reservoir also being present in the second

reservoir; b ) partially immersing a liquid level monitoring

apparatus 32 in the first and second reservoirs 12, 26, the

apparatus including first and second float devices 34, 36,

each of the first and second float devices thereby measuring

a level of the liquid 14 in a respective one of the first

and second reservoirs; c ) recording a change in the level of

the liquid 14 in the first reservoir 12 over a period of

time, as indicated by the first float device measuring step;

d ) recording a change in the level of the liquid 14 in the

second reservoir 26 over the same period of time, as

indicated by the second float device measuring step; and e )

comparing the change in the level of the liquid 14 in the

first reservoir 12 to the change in the level of the liquid

in the second reservoir 26.

The partially immersing step can include partially

immersing first and second elongated float guides 42, 44 in



the respective first and second reservoirs 12, 26. Each of

the first and second float devices 34, 36 may be

reciprocably disposed in a respective one of the first and

second float guides 42, 44.

The first and second float guides 42, 44 can be

laterally spaced apart from each other. An alignment

structure 48 can maintain lateral separation and

longitudinal alignment of the float guides 42, 44.

The method may include opening a valve 50, thereby

equalizing the levels of liquid 14 in the first and second

reservoirs 12, 26.

A system 30 for monitoring a liquid level in a first

reservoir 12 is also described above. In one example, the

system 30 can include a second reservoir 26 and a liquid

level monitoring apparatus 32. The apparatus 32 can include

first and second float devices 34, 36. Each of the first and

second float devices 34, 36 measures the liquid level in a

respective one of the first and second reservoirs 12, 26.

Although various examples have been described above,

with each example having certain features, it should be

understood that it is not necessary for a particular feature

of one example to be used exclusively with that example.

Instead, any of the features described above and/or depicted

in the drawings can be combined with any of the examples, in

addition to or in substitution for any of the other features

of those examples. One example's features are not mutually

exclusive to another example's features. Instead, the scope

of this disclosure encompasses any combination of any of the

features .

Although each example described above includes a

certain combination of features, it should be understood

that it is not necessary for all features of an example to



be used. Instead, any of the features described above can be

used, without any other particular feature or features also

being used.

The terms "including," "includes," "comprising,"

"comprises," and similar terms are used in a non-limiting

sense in this specification. For example, if a system,

method, apparatus, device, etc., is described as "including"

a certain feature or element, the system, method, apparatus,

device, etc., can include that feature or element, and can

also include other features or elements. Similarly, the term

"comprises" is considered to mean "comprises, but is not

limited to."

Of course, a person skilled in the art would, upon a

careful consideration of the above description of

representative embodiments of the disclosure, readily

appreciate that many modifications, additions,

substitutions, deletions, and other changes may be made to

the specific embodiments, and such changes are contemplated

by the principles of this disclosure. For example,

structures disclosed as being separately formed can, in

other examples, be integrally formed and vice versa.

Accordingly, the foregoing detailed description is to be

clearly understood as being given by way of illustration and

example only, the spirit and scope of the invention being

limited solely by the appended claims and their equivalents.



WHAT IS CLAIMED IS:

1 . A liquid level monitoring apparatus, comprising:

first and second laterally spaced apart elongated float

guides ;

first and second float devices, each of the first and

second float devices being at least partially reciprocably

disposed relative to a respective one of the first and

second float guides; and

an alignment structure that maintains lateral

separation and longitudinal alignment of the float guides.

2 . The apparatus of claim 1 , wherein each of the

first and second float guides has opposite longitudinal

ends, and wherein fluid communication is permitted through

each of the opposite longitudinal ends.

3 . The apparatus of claim 1 , wherein each of the

first and second float devices comprises a float and a stem.

4 . The apparatus of claim 3 , wherein each of the

stems extends reciprocably through the alignment structure.

5 . The apparatus of claim 3 , wherein each of the

stems is graduated with markings of longitudinal

measurement .



6 . The apparatus of claim 1 , further comprising

laterally narrowed recess between the first and second

guides and proximate the alignment structure.

7 . The apparatus of claim 1 , wherein each of the

first and second float guides has a generally rectangular

lateral cross-sectional shape.



8 . A method of monitoring liquid in a first

reservoir, the method comprising:

positioning a second reservoir in the first reservoir,

the liquid in the first reservoir also being present in the

second reservoir;

partially immersing a liquid level monitoring apparatus

in the first and second reservoirs, the apparatus including

first and second float devices, each of the first and second

float devices thereby measuring a level of the liquid in a

respective one of the first and second reservoirs;

recording a change in the level of the liquid in the

first reservoir over a period of time, as indicated by the

first float device measuring;

recording a change in the level of the liquid in the

second reservoir over the same period of time, as indicated

by the second float device measuring; and

comparing the change in the level of the liquid in the

first reservoir to the change in the level of the liquid in

the second reservoir.

9 . The method of claim 8 , wherein the partially

immersing further comprises partially immersing first and

second elongated float guides in the respective first and

second reservoirs.

10. The method of claim 9 , wherein each of the first

and second float devices is reciprocably disposed relative

to a respective one of the first and second float guides.



11. The method of claim 9 , wherein the first and

second float guides are laterally spaced apart from each

other .

12. The method of claim 11, wherein the apparatus

comprises an alignment structure that maintains lateral

separation and longitudinal alignment of the float guides.

13. The method of claim 12, wherein each of the first

and second float devices comprises a stem that extends

reciprocably through the alignment structure.

14. The method of claim 13, wherein each of the stems

is graduated with markings of longitudinal measurement.

15. The method of claim 8 , further comprising opening

a valve, thereby equalizing the levels of liquid in the

first and second reservoirs.



16. A system for monitoring a liquid level in a first

reservoir, the system comprising:

a second reservoir; and

a liquid level monitoring apparatus, the apparatus

including first and second float devices,

wherein each of the first and second float devices

measures the liquid level in a respective one of the first

and second reservoirs.

17. The system of claim 16, wherein the apparatus

further includes first and second laterally spaced apart

elongated float guides.

18. The system of claim 17, wherein each of the first

and second float devices is reciprocably disposed at least

partially in a respective one of the first and second float

guides .

19. The system of claim 18, wherein each of the first

and second float devices comprises a stem that extends

reciprocably through an alignment structure that maintains

lateral separation and longitudinal alignment of the first

and second float guides.

20. The system of claim 16, wherein the second

reservoir includes a valve that selectively permits and

prevents fluid communication between an interior and an

exterior of the second reservoir.
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