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VISUAL INDICATOR WITH SENSOR

FIELD OF INVENTION

[0001] The present disclosure relates to sight glasses. More particularly, the present

disclosure relates to sight glasses having a visual indicator and an electro optic sensor.

BACKGROUND

[0002] A sight glass is a transparent tube through which an operator of a tank, boiler, gear
box, or other machine can observe a level of liquid (such as oil or hydraulic fluid) contained
within. A sight glass includes glass or a polymeric material that acts as a reflector when no
liquid is present. When liquid is in contact with the glass or polymeric material, light passes
through the sight glass. Accordingly, the presence of liquid in the system can be quickly

verified. In other known systems, the sight glass is replaced with a sensor.

SUMMARY OF THE INVENTION

[0003] In one embodiment, a fluid level gauge includes a housing having a first end and a
second end, and a window disposed in the housing, proximate to the first end. The fluid level
gauge further includes an optical sensor disposed in the housing, proximate to the second end.
The optical sensor and the window define a fluid chamber therebetween. The housing further
includes a plurality of through holes that provides a fluid path from outside the housing to the
fluid chamber. The housing may include a light shield disposed between the window and the
Sensor.

[0004] In an additional embodiment, a fluid gauge includes a housing having a window
disposed in a first end, and a sensor disposed in a second end, with a fluid chamber disposed

between the window and the sensor. The housing includes a plurality of apertures that define a
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plurality of fluid paths to the fluid chamber. The window provides an unobstructed view of the
fluid chamber to an operator. The window at least partially reflects light when the fluid chamber
is empty, and light at least partially passes through the window when fluid is in contact with the
window. The housing may include a light shield disposed between the window and the sensor.

[0005] In another additional embodiment, a liquid level indicator includes a hollow housing
defining a liquid chamber. The housing has a plurality of apertures defining a liquid path to the
liquid chamber. The liquid level indicator also includes a window disposed proximate to a first
end of the hollow housing and an optical sensor disposed proximate to the second end of the
hollowing housing. The hollow housing may include a light shield disposed between the

window and the sensor.

BRIEF DESCRIPTION OF DRAWINGS

[0006] In the accompanying drawings, structures are illustrated that, together with the
detailed description provided below, describe exemplary embodiments of the claimed invention.
Like elements are identified with the same reference numerals. It should be understood that
clements shown as a single component may be replaced with multiple components, and elements
shown as multiple components may be replaced with a single component. The drawings are not
to scale and the proportion of certain elements may be exaggerated for the purpose of illustration.
[0007] Figure 1 is a side view of one embodiment of a fluid level gauge;

[0008] Figure 2 is a front view of the fluid level gauge;

[0009] Figure 3 is a cross-section of the fluid level gauge; and

[0010] Figure 4 is a front view of one embodiment of a light shield.
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DETAILED DESCRIPTION

[0011] Figure 1 illustrates a side view of one embodiment of a fluid level gauge 100. The
fluid level gauge 100 may also be referred to as a liquid level gauge or a fluid gauge. The fluid
level gauge 100 includes a housing 110 having a first end 120 and a second end 130, and a
window 140 disposed in the housing 110, proximate to the first end 120.

[0012] The fluid level gauge 100 is configured to be placed in a fluid reservoir (not shown),
such as a fluid tank in a vehicle or other machine, or a standalone fluid tank. The placement of
the fluid gauge 100 is such that the first end 120 of the housing 110 extends outside of the
reservoir, so that the window 140 may be viewed by an operator. The second end 130 of the
housing is inside the machine and in contact with the fluid.

[0013] In the illustrated embodiment, the housing 110 includes a hexagonal portion, and
several cylindrical portions of different diameters. However, it should be understood that the
housing may take any shape that may be practical.

[0014] The fluid level gauge 100 further includes a pod 150 that is connected to the housing
110 by a cable 160. The pod 150 may include electronics (not shown), such as a processor, and a
power source (not shown), such as a battery. The pod 150 may further include a connector,
cables, or wires (not shown) to interface with a machine, such as a vehicle, computer, or any
other external device. The pod may include an indicator 170 that conveys information to an
operator. Exemplary indicators include, without limitation, light emitting diodes, incandescent
lights, an LCD display, and a touch screen, a pop out indicator, or other electro-mechanical, non-
volatile device. However, it should be understood that any electro-mechanical indicator, or other
indicator may be used. It may be preferable to position the indicator at an accessible location.
[0015] Figure 2 illustrates a front view of the fluid level gauge 100. As can be seen from

this view, the window 140 may include a plurality of concentric circles 210. In one embodiment,
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the concentric circles are formed by ridges disposed on the window. In an alternative
embodiment, the concentric circles 210 are ctched into the window 140. In an alternative
embodiment, the concentric circles are painted or otherwise adhered to the window 140.

[0016] The window 140 may also be referred to as a “sight glass” due to its function as a
visual inspector and visual indicator of a fluid level. Although the window 140 may be referred
to as a sight glass, it should be understood that the window 140 need not be constructed of glass,
but may be constructed of a polymeric material. The window 140 at least partially reflects light
when it is surrounded by air. However, when fluid is in contact with the window 140, the
window 140 allows at least a portion of light to pass through. The window may be configured,
such that when the fluid is at a minimum fluid level, light passes through at least a portion of the
window 140. At any given fluid level, light that passes through the fluid at least partially passes
through the window 140, and light that travels above the fluid is at least partially reflected by the
window 140.

[0017] Figure 3 illustrates a cross-section of the fluid level gauge 100. As can be seen from
this view, the fluid level gauge 100 further includes an optical sensor including a light transmitter
305, a light receiver 310, and a prism 320 disposed in the housing 110, proximate to the second
end 130 of the housing 110. In the illustrated embodiment, the sensor is in signal
communication with a printed circuit board 315. The sensors may include infrared photosensors,
photodiodes, phototransistors, or any photosensitive component. It should be understood that
any light source and photosensing component may be used.

[0018] In the fluid level gauge 100, the prism 320 of the optical sensor is disposed in the
housing 110, such that the prism 320 and the window 140 define a fluid chamber 325

therebetween. In one embodiment, the prism is constructed of a polymeric material. In other
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embodiments, the prism may be constructed of glass, fused silica (quartz), or other light
transmitting material. In an alternative embodiment, the prism may be omitted and the device
may instead employ one or more reflective surfaces to define one or more light paths.

[0019] The housing 110 further includes a plurality of through holes 330 that provides a fluid
path from outside the housing to the fluid chamber 325. As can be seen in the illustrated
embodiment, the window 140 provides an unobstructed view of the fluid chamber 325 to an
operator. In the illustrated embodiment, the window 140 includes a plurality of ridges that
define the concentric circles 210 that are visible to the operator. The ridges increase the contrast
of visual indication by further bending light. In an alternative embodiment (not shown), the
window may be flat. As one of ordinary skill would understand, the ridges may be more useful
in instances where the fluid is similar in color to the window, or where the light must travel a
relatively long distance.

[0020] A light shield 335 is disposed in the fluid chamber 325 between the prism 320 and the
window 140, thereby defining a first fluid chamber 325a and a second fluid chamber 325b. In
an alternative embodiment (not shown), a plurality of light shields are employed. In another
alternative embodiment (not shown), the light shield is omitted entirely.

[0021] Figure 4 illustrates a front view of the light shield 335. The features of the light
shield 335 are described with reference to both Figures 3 and 4. The light shield 335 includes a
plurality of apertures 340 that allow fluid to flow between the first fluid chamber 325a and the
second fluid chamber 325b. While twelve apertures 340 are shown in the illustrated
embodiment, it should be understood that any number of apertures may be employed. The
apertures may be any shape. In an alternative embodiment (not shown), the light shield is a solid

component without any apertures.
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[0022] The light shield 335 includes a first side 345a that faces the prism 320, and a second
side 345b that faces the window 140. In onc embodiment, the first side 345a is formed of an
infrared light absorbing material, including, without limitation, infrared absorbent paint, or an
absolute black coating. The second side 345b may or may not need to absorb infrared light. It
may be reflective. Accordingly, the second side 345b may be constructed of metal, such as
aluminum or steel, or a polymeric material. However, it should be understood that the second
side may be the same material as the first side. In an alternative embodiment, neither side is
formed of an infrared light absorbing material.

[0023] With reference back to Figure 3, the plurality of through holes 330 includes a first
through hole 330a that provides a fluid path to the first fluid chamber 325a, and a second
through hole 330b that provides a fluid path to the second fluid chamber 325b. In an alternative
embodiment (not shown), the through holes only provide an external fluid path to one of the
fluid chambers, and fluid passes between the first and second chamber via internal apertures.
[0024] The housing 110 also includes a bore 350 extending from the first end 120 to the
second end 130. Wires 355 extend from the printed circuit board 310 through the bore 350 to the
first end 120 of the housing 110. The wires may further extend through the cable 160 to the pod
150 and the indicator 170 or a connector or interface.

[0025] In operation, light is transmitted from the light transmitter 305, into the base of the
prism 320. When fluid is not present in the fluid chamber 325, the presence of air causes the
light to be internally reflected within the prism. Accordingly, light is reflected back to the light
receiver 310. When the light is received by the light receiver 310, the printed circuit board 315

transmits a signal through the wires 355 to the pod 160, which provides an indication that the
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fluid level is low. It should be understood that the sensor may transmit information in the form
of an output voltage via one or more output pins of a connector.

[0026] When fluid is present in the fluid chamber 325, light is transmitted through the prism
and does not reach the light receiver 310. The pod 160 then indicates that the fluid level is
acceptable.

[0027] A cover 360 is disposed on the second end 130 of the housing 110, covering the
sensor components 305, 315, 320. The cover 360 prevents the sensor components 305, 310, 320
from being directly exposed to the fluid. The cover 360 may be transparent, translucent, or
opaque.

[0028] In the illustrated embodiment, the prism 320 is affixed to the housing 110 by a first
snap-on ring 365a and a first sealing o-ring 370a. The window 140 is affixed to the housing 110
by a second snap-on ring 365b and a second sealing o-ring 370b. The light shield 335 is affixed
to the housing 110 by a third snap-on ring 365¢. However it should be understood that any
means may be employed to affix the components to the interior of the housing.

[0029] To the extent that the term “includes” or “including” is used in the specification or the
claims, it is intended to be inclusive in a manner similar to the term “comprising” as that term is
interpreted when employed as a transitional word in a claim. Furthermore, to the extent that the
term “or” is employed (e.g., A or B) it is intended to mean “A or B or both.” When the applicants
intend to indicate “only A or B but not both” then the term “only A or B but not both” will be
employed. Thus, use of the term “or” herein is the inclusive, and not the exclusive use. See,
Bryan A. Garner, A Dictionary of Modern Legal Usage 624 (2d. Ed. 1995). Also, to the extent
that the terms “in” or “into” are used in the specification or the claims, it is intended to

2

additionally mean “on” or “onto.” Furthermore, to the extent the term “connect” is used in the
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specification or claims, it is intended to mean not only “directly connected to,” but also
“indirectly connected to” such as connected through another component or components.

[0030] While the present application has been illustrated by the description of embodiments
thereof, and while the embodiments have been described in considerable detail, it is not the
intention of the applicants to restrict or in any way limit the scope of the appended claims to such
detail. Additional advantages and modifications will readily appear to those skilled in the art.
Therefore, the application, in its broader aspects, is not limited to the specific details, the
representative apparatus and method, and illustrative examples shown and described.
Accordingly, departures may be made from such details without departing from the spirit or

scope of the applicant’s general inventive concept.
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CLAIMS
What is claimed is:
1. A fluid level gauge comprising:
a housing having a first end and a second end;
a window disposed in the housing, proximate to the first end;
an optical sensor disposed in the housing, proximate to the second end such that
the optical sensor and the window define a fluid chamber therebetween, wherein the
housing further includes a plurality of through holes that provides a fluid path from

outside the housing to the fluid chamber.

2. The fluid level gauge of claim 1, wherein the window provides an unobstructed view of

the fluid chamber to an operator.

3. The fluid level gauge of claim 1, further comprising a light shield disposed in the fluid
chamber between the optical sensor and the window, thereby defining a first fluid

chamber and a second fluid chamber.

4. The fluid level gauge of claim 3, wherein the light shield includes a plurality of apertures,

allowing fluid to flow between the first fluid chamber and the second fluid chamber.

5. The fluid level gauge of claim 3, wherein the plurality of through holes includes a first
through hole that provides a fluid path to the first fluid chamber, and a second through

hole that provides a fluid path to the second fluid chamber.

6. The fluid level gauge of claim 3, wherein the light shield includes an infrared light

absorbing side that faces the prism.
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The fluid level gauge of claim 1, wherein the optical sensor includes a printed circuit

board.

The fluid level gauge of claim 7, wherein the housing includes a bore extending from the
first end to the second end, and wherein wires extend from the printed circuit board

through the bore to the first end of the housing and to an indicator.

The fluid level gauge of claim 1, further comprising a cover disposed on the second end

of the housing, covering the optical sensor.

A fluid gauge comprising:
a housing having a window disposed in a first end, and a sensor disposed in a
second end, with a fluid chamber disposed between the window and the sensor,
wherein the housing includes a plurality of apertures that define a plurality
of fluid paths to the fluid chamber,
wherein the window provides an unobstructed view of the fluid chamber
to an operator, and
wherein the window at least partially reflects light when the fluid chamber
is empty, and light at least partially passes through the window when fluid is in

contact with the window.

The fluid gauge of claim 10, wherein the window is constructed of a material selected

from the group consisting of glass and a polymeric material.

The fluid gauge of claim 10, further comprising a light shield disposed between the

window and the sensor.
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The fluid gauge of claim 10, wherein the sensor includes an optic sensor.

The fluid gauge of claim 10, wherein the sensor is in signal communication with an
indicator selected from the group consisting of a light emitting diode, an incandescent

light, and a liquid crystal display.

The fluid gauge of claim 10, wherein the window includes a plurality of visible

concentric circles disposed thereon.

The fluid gauge of claim 10, wherein the window has a flat outer surface and a flat inner

surface.

A liquid level indicator comprising:

a hollow housing defining a liquid chamber, the housing having a plurality of
apertures defining a liquid path to the liquid chamber;

a window disposed proximate to a first end of the hollow housing; and

an optical sensor disposed proximate to the second end of the hollowing housing.

The liquid level indicator of claim 17, further comprising a light shield disposed between

the optical sensor and the window.

The liquid level indicator of claim 17, wherein the window at least partially reflects light
when the liquid chamber is empty, and light at least partially passes through the window

when liquid is present in the liquid chamber and in contact with the window.

The liquid level indicator of claim 17, further comprising a seal adjacent the window.
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