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Top View Liquid Sight Level Indicator

Related Applications

This application claims priority to U.S. Patent Application 11/494,048, which was
filed July 27, 2006.

Field of the Invention

The invention relates to a sight level indicator for a liquid in a vessel, and more
particularly to a sight level indicator that indicates liquid level in a vessel from a
perspective that is generally perpendicular to the surface of the liquid in the vessel.

Background of the Invention

Sight level indicators are suitable for visual inspection of liquid levels in vessels
for many applications. For instance, such a sight level indicator may indicate oil level in
an oil reservoir, fuel level in a fuel tank or water level in a boiler. Such sight level
indicators that are in current use rely on a visible scale that is generally perpendicular to

the surface of the liquid and has scale gradations on it that indicate the liquid level.

Such sight level indicators lend themselves well to mounting on a side of the
liquid vessel. The scale gradations representing level are then clearly visible. However,
in applications where side mounting of sight level indicators are not possible, top
mounted sight level indicators are necessary. In these instances, such top mounted
indicators generally have optical systems that make the perpendicular scale gradations
visible from above the surface of the liquid. For instance, a prism or a mirror system
may be suitable for this purpose.

However, such optical systems add to cost and they are subject to contamination
by the liquid. A top reading liquid sight glass that can read the liquid level without such

optical systems would be a great improvement.



10

15

20

25

WO 2008/014075 PCT/US2007/071976

Summary of the Invention

The invention comprises a top reading liquid sight level indicator that mounts
above a liquid contained in a liquid vessel and has a measuring surface that penetrates
the surface of the liquid, wherein the measuring surface cants from normal to the
surface of the liquid so that the points on the measuring surface that penetrate the

surface of the liquid indicate the level of the liquid.

More particularly, the invention comprises a top reading liquid sight level indicator
that mounts above a liquid contained in a liquid vessel comprising: a measuring surface
mounted to the liquid vessel that penetrates an upper surface of the contained liquid at
a cant from normal to the liquid surface; wherein the points along the measuring surface
that penetrate the liquid surface are visible from above the liquid vessel and represent

the level of the liquid in the liquid vessel.

Description of the Drawings

Figures 1 and 2 are side and top views, respectively, of a top reading liquid sight
level indicator according to a first possible embodiment of the invention.

Figures 3 through 5 are top views of the top reading liquid sight level indicator
shown in Figures 1 and 2 that show how it displays liquid levels in a liquid vessel for

minimum, intermediate and maximum liquid surface levels.

Figures 6 and 7 are side and top views, respectively, of a top reading liquid sight
level indicator according to a second possible embodiment of the invention.

Figures 8 and 9 are top views of the top reading liquid sight level indicator shown
in Figures 6 and 7 that shown how it displays liquid levels in a liquid vessel for minimum

and maximum liquid surface levels.

Figures 10 and 11 are side and top views, respectively, of a top reading liquid
sight level indicator according to a third possible embodiment of the invention.



10

15

20

25

WO 2008/014075 PCT/US2007/071976

Figures 12 through 14 are top views of the top reading liquid sight level indicator
shown in Figures 10 and 11 that shows how it displays liquid levels in a liquid vessel for

minimum, intermediate and maximum liquid surface levels.

Detailed Description of the Invention

Figures 1 and 2 are side and top views, respectively, of a top reading liquid sight
level indicator 2 according to a first possible embodiment of the invention. Referring to
Figures 1 and 2 together, the indicator 2 has a mounting frame 4 that mounts to a
vessel surface 6 of a liquid vessel (not shown) situated above the surface of a liquid
contained in the liquid vessel. A gasket 8 may provide a liquid-tight seal between the
mounting frame 4 and the vessel surface 6. A measuring surface 10 coupled to the
mounting frame 4 penetrates the surface of a liquid contained in the liquid vessel,
represented by a minimum surface level 12, an intermediate surface level 14 and a
maximum surface level 16. A liquid-tight sight glass 18 mounts within the mounting
frame 4 to provide a clear view of the measuring surface 10 from above the vessel

surface 6.

The measuring surface 10 cants from normal to the surfaces 12, 14 and 16 such
that the measuring surface 10 penetrates the surfaces 12, 14 and 16 at different lateral
points along the measuring surface10. Scale gradations 20 may indicate the liquid level
in the liquid vessel at different points along the measuring surface 10. The scale

gradations 20 may lay along the sight glass 18 or the measuring surface 10 itself.

The measuring surface 10 may cant at any desired angle or combination of
angles from normal to the surfaces 12, 14 and 16. The measuring surface 10 may be
rectilinear, curvilinear, or any combination of such surfaces. For instance, Figure 1
shows the measuring surface 10 with two rectilinear surface portions, a first measuring
surface portion 22 at a first cant angle and a second measuring surface portion 24 at a
second cant angle. The first measuring surface portion 22 has a relatively steep cant
angle so that each of its scale gradations 20 represent a unit of liquid level to accurately
measure the liquid level near the maximum surface level 16 and reduce the possibility
of overfill. The second measuring surface portion 24 has a relatively shallow cant angle

-3-
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so that its scale gradations 20 cover a wider range of liquid levels so that they can
measure down to the minimum surface level 12. In this case, each of the scale
gradations along the second measuring surface portion 24 represents four units of liquid

level.

Figures 3 through 5 are top views of the top reading liquid sight level indicator 2
shown in Figures 1 and 2 that show how it displays liquid levels in a liquid vessel for the
minimum, intermediate and maximum liquid surface levels 12, 14 and 16. As shown in
Figure 3, when the liquid in the liquid vessel is at the minimum surface level 12, the
minimum surface level 12 just touches the leftmost scale gradation 20 on the measuring
surface 10 that represents the minimum surface level 12. As shown in Figure 4, when
the liquid in the liquid vessel is at the intermediate surface level 14, the intermediate
surface level 14 just touches the scale gradation 20 that is fifth from the left on the
measuring surface 10 that represents the intermediate surface level 14. Finally, as
shown in Figure 5, when the liquid in the liquid vessel is at the maximum surface level
16, the maximum surface level 16 just touches the rightmost scale gradation 20 on the
measuring surface 10 that represents the maximum surface level 16. Of course, the
other scale gradations 20 on the measuring surface 10 may represent other surface
levels of the liquid in the liquid vessel that are in between the minimum, intermediate
and maximum liquid surface levels 12, 14 and 16.

Figures 6 and 7 are side and top views, respectively, of a top reading liquid sight
level indicator 26 according to a second possible embodiment of the invention.
Referring to Figures 6 and 7 together, the indicator 26 has a mounting frame 28 that
mounts to the vessel surface 6. A gasket 30 may provide a liquid-tight seal between the
mounting frame 28 and the vessel surface 6. A measuring surface 32 that has the
general form of a truncated cone penetrates the surface of a liquid contained in the
liquid vessel, represented by a minimum surface level 34 and a maximum surface level
36. A liquid-tight sight glass 38 mounts within the mounting frame 28 to provide a clear
view of the measuring surface 32 from above the vessel surface 6.
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The measuring surface 32 cants from normal to the liquid surfaces 34 and 36
such that the measuring surface 32 penetrates the surfaces 34 and 36 at different
lateral points along the measuring surface 32. At least one flow aperture 40 in the
bottom of the measuring surface 32 allows the liquid to flow to the interior of the
measuring surface 32. At least one pressure relief aperture 42 allows air to escape the

interior of the measuring surface 32 as liquid flows into it.

The measuring surface 32 may cant at any desired angle or combination of
angles from normal to the surfaces 34 and 36. The measuring surface 32 may also be
in the general form of any truncated surface of revolution, such as a truncated pyramid
or truncated ellipsoid. Scale gradations that represent level along the measuring
surface 32, such as minimum surface level gradation 44 and maximum surface level
gradation 46, facilitate measurement of the liquid level in the liquid vessel. The surface
level scale gradations 44 and 46 may lay along the sight glass 38 or the measuring

surface 32.

Figures 8 and 9 are top views of the top reading liquid sight level indicator 26
shown in Figures 6 and 7 that shows how it displays liquid levels in a liquid vessel for
minimum and maximum liquid surface levels 34 and 36. . As shown in Figure 8, when
the liquid in the liquid vessel is at the minimum surface level 34, the minimum surface
level 34 just touches the surface level scale gradation 44 on the measuring surface 32
that represents the minimum surface level 34. As shown in Figure 9, when the liquid in
the liquid vessel is at the maximum surface level 36, the maximum surface level 36 just
touches the surface level scale gradation 46 on the measuring surface 32 that

represents the maximum surface level 36.

The described embodiments may also employ a measuring surface that
approximates a cant from normal to the surface level of the liquid in a liquid vessel, such
as with a series of steps with a staircase-like surface. Figures 10 and 11 are side and
top views, respectively, of a top reading liquid sight level indicator 48 according to a
third possible embodiment of the invention that comprises a measuring surface with
such an approximation. The top reading liquid sight level indicator may have the same

-5-
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mounting frame 28, sealing gasket 30 and sight glass 38 hereinbefore described for the
second possible embodiment of the invention in connection with Figures 6 and 7.
However, a staircase-like measuring surface 50 with a plurality of steps 52 that
approximates a cant from normal to minimum surface level 54, intermediate surface
level 56 and maximum surface level 58 of a liquid in the liquid vessel replaces the

measuring surface 32 as used in the second embodiment.

At least one flow aperture 60 in the bottom of the measuring surface 50 allows
the liquid to flow to the interior of the measuring surface 50. Preferably, a plurality of
apertures 60 on each of the steps 52 provides such flow. At least one pressure relief
aperture 62 allows air to escape the interior of the measuring surface 50 as liquid flows
into it. It is convenient for each step 52 to represent a different surface level of the liquid
in the liquid vessel, such as the minimum, intermediate and maximum surface levels 54,
56 and 58. In this case, markings on each step 52 may represent scale gradations for

each of these surface levels.

Figures 12 through 14 are top views of the top reading liquid sight level indicator
48 that shows how it displays liquid levels in a liquid vessel for minimum, intermediate
and maximum liquid surface levels 54, 56 and 58. As shown in Figure 12, when the
liquid in the liquid vessel is at the minimum surface level 54, the minimum surface level
54 just covers the innermost step 52. As shown in Figure 13, when the liquid in the
liquid vessel is at the intermediate surface level 56, the intermediate surface level 56
just covers the intermediate step 52. As shown in Figure 14, when the liquid in the
liquid vessel is at the maximum surface level 58, the maximum surface level 58 just

covers the outermost step 52.

The described embodiments of the invention are only some illustrative
implementations of the invention wherein changes and substitutions of the various parts
and arrangement thereof are within the scope of the invention as set forth in the

attached claims.
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CLAIMS
The claimed invention is:

1. A top reading liquid sight level indicator that mounts above a liquid contained in a

liquid vessel, comprising:

a measuring surface mounted to the liquid vessel that penetrates an upper surface

of the contained liquid at a cant from normal to the liquid surface;

wherein the points along the measuring surface that penetrate the liquid surface
are visible from above the liquid vessel and represent the level of the liquid in the liquid

vessel.

2. The indicator of Claim 1, further comprising a mounting frame that couples to a
surface of the liquid vessel above the contained liquid.

3. The indicator of Claim 2, further comprising a liquid-tight sight glass that mounts
within the mounting frame to provide a view of the measuring surface from above the

liquid vessel.

4. The indicator of Claim 2, wherein the measuring surface comprises at least one
rectilinear surface that penetrates the surface of the liquid at a cant from normal to the
liquid surface.

5. The indicator of Claim 4, wherein the measuring surface comprises a plurality of
different measuring surface portions that each have a different cant from normal to the
liquid surface.

6. The indicator of Claim 2, wherein the measuring surface comprises a truncated

surface of revolution.

7. The indicator of Claim 6, wherein the measuring surface comprises a truncated

cone.
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8. The indicator of Claim 2, wherein the measuring surface comprises a staircase-like
surface with a plurality of steps that approximates a surface that cants from normal to
the liquid surface.

9. The indicator of Claim 8, wherein each step represents a different surface level of
the liquid in the liquid vessel.

10. The indicator of Claim 2, further comprising scale gradations along the measuring
surface that indicate the surface level of the liquid in the liquid vessel.

11. The indicator of Claim 2, further comprising scale gradations along the sight glass
that indicate the surface level of the liquid in the liquid vessel.

12. A top reading liquid sight level indicator that mounts above a liquid contained in a

liquid vessel, comprising:

a mounting frame that couples to a surface of the liquid vessel above the contained
liquid;

a measuring surface comprising at least one rectilinear measuring surface portion
that penetrates an upper surface of the contained liquid at a cant from normal to the
liquid surface; and

a liquid-tight sight glass that mounts within the mounting frame to provide a view of

the measuring surface from above the liquid vessel;

wherein the points along the measuring surface that penetrate the liquid surface
are visible from above the sight glass and represent the level of the liquid in the liquid

vessel.

13. The indicator of Claim 12, wherein the measuring surface comprises a plurality of
different measuring surface portions that each have a different cant from normal to the
liquid surface.
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14. The indicator of Claim 12, further comprising scale gradations along the measuring

surface that indicate the surface level of the liquid in the liquid vessel.

15. The indicator of Claim 12, further comprising scale gradations along the sight glass

that indicate the surface level of the liquid in the liquid vessel.

16. A top reading liquid sight level indicator that mounts above a liquid contained in a

liquid vessel, comprising:

a mounting frame that couples to a surface of the liquid vessel above the contained

liquid;

a measuring surface comprising at least one measuring surface portion comprising
a truncated surface of revolution that penetrates an upper surface of the contained
liquid at a cant from normal to the liquid surface; and

a liquid-tight sight glass that mounts within the mounting frame to provide a view of
the measuring surface from above the liquid vessel;

wherein the points along the measuring surface that penetrate the liquid surface
are visible from above the sight glass and represent the level of the liquid in the liquid

vessel.

17. The indicator of Claim 16, wherein the measuring surface comprises a truncated

cone.

18. The indicator of Claim 16, wherein the measuring surface comprises a truncated

pyramid.

19. The indicator of Claim 16, wherein the measuring surface comprises a truncated

ellipsoid.
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20. A top reading liquid sight level indicator that mounts above a liquid contained in a

liquid vessel, comprising:

a mounting frame that couples to a surface of the liquid vessel above the contained
liquid;
a measuring surface comprising a staircase-like surface with a plurality of steps

that approximates a surface that cants from normal to the liquid surface; and

a liquid-tight sight glass that mounts within the mounting frame to provide a view of

the measuring surface from above the liquid vessel;

wherein the points along the measuring surface that penetrate the liquid surface
are visible from above the sight glass and represent the level of the liquid in the liquid

vessel.

21. The indicator of Claim 20, wherein each step represents a different surface level of

the liquid in the liquid vessel.

-10 -
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