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(54) Title: DEVICE FOR ASSESSING OIL VITALITY WITHOUT REQUIRING A CLEAN OIL SAMPLE

10 (57) Abstract: A handheld device (10) for determining a degree of degra-
dation of an oil sample comprises a sample well (30) for receiving the oil
sample, an analyzer for measuring a desired property of the same sample

14\ when the sample is in the sample well, and a selectable device (50, 60) for
} providing a benchmark value for the desired property. The selectable device
may comprise a calibration sample that can be placed in communication with
20 the measuring means or a lookup table. The selectable device may be pro-
ﬂ_/w vided as one of a plurality of selectable devices.
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DEVICE FOR ASSESSING OIL VITALITY
WITHOUT REQUIRING A CLEAN OIL SAMPLE

Related Cases

Not applicable.

Field of the Invention

[0001] The invention relates to devices for assessing the vitality or degree of
degradation of an engine oil. More particularly, the present invention relates to
devices for measuring a desired property of a variety of engine oils without

requiring calibration of the device.

Backeround of the Invention

[0002] Internal combustion engines commonly include a lubrication system that
includes a reservoir of oil and a mechanism for applying the oil to various surfaces
within the engine as it operates. Various factors, including temperature, dirt, shear,
and moisture, can contribute to degradation and loss of efficacy of the oil.
Eventually, it is necessary to remove the old oil and replace it with new oil in order
to maintain operation of the engine.

[0003] Because the rate of degradation is not entirely predictable, it is not possible
to accurately estimate when an oil replacement is needed. In addition, visible
characteristics of the oil are not particularly good indicators of the degree of
degradation of the oil. For these reasons, it may be desirable to quantitatively
measure one or more properties of a used oil, in order to determine whether it
should be replaced. It is further desirable to provide a measuring device that can be
casily and quickly operated to assess the oil in a vehicle while the vehicle is in a

service station.

Summary of the Invention

[0004] Preferred embodiments of the invention provide a device for quantitatively
measuring one or more properties of a used oil, in order to determine whether it

should be replaced.
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[0005] In certain embodiments, the present device includes a sample well for
receiving the oil sample, an analyzer for measuring a desired property of the same
sample when the sample is in the sample well, and a selectable device for providing
a benchmark for the desired property. The selectable device may be one that can
be placed in communication with the analyzer.

[0006] The selectable device may comprise an entry in a lookup table or a
calibration sample that can be placed in communication with the measuring means.
The device may include a plurality of calibration samples, or may be stored in a
memory cache. There may be provided a plurality of selectable devices
corresponding to a plurality of oil types.

[0007] The device may include a display indicative of the measured value of the

property.

Brief Description of the Drawings

[0008] Fora more detailed understanding of the invention, reference is made to the

accompanying Figures wherein:

Figure 1 is a simplified plan view of a device constructed in accordance with a first
embodiment of the invention; and

Figure 2 is a simplified plan view of a device constructed in accordance with a

second embodiment of the invention.

Detailed Description of the Preferred Embodiments

[0009] Referring initially to Figure 1, a handheld device 10 for assessing oil quality
in accordance with one preferred embodiment comprises a body 12 having a grip
end 14 and a display end 16. Body 12 may be any desired size and configuration
and is preferably sized and configured to be held comfortably in the hand of an
operator.

[0010] Grip end 14 of body 12 is preferably provided with a surface layer 18 of a
material that enhances the ability of the operator to grip the device or enhances the
comfort of the operator, such as a rubber or synthetic foam layer. Such materials
are well known in the art.

[0011] Display end 16 of body 12 preferably includes a display 20 for displaying

an output. Display 20 may comprise a moveable indicator, a color-changing
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indicator, an LED or LCD display, or any other suitable display means such as are
known in the art. While display 20 is shown and sometimes referred to herein as a
visual display, it will be understood that other types of output or display, such as
audible, tactile, or printed outputs, are equally suitable for use with the present
invention and are intended to be encompassed with the scope of the term “display”
or “display means.”

[0012] Still referring to Figure 1, preferred embodiments of the device include
various additional components on the front of the device between the display and
the grip end. The additional components may include a power switch 24, an
optional calibration switch 26, a test switch 28, a sample well 30, and an optional
calibration opening 40.

[0013] Power switch 24 is preferably a manually operated switch that closes a
circuit between a power source (not shown) located within body 12 and the
operating components of the device, as described below. When power switch 24 is
in the “off” position, no power flows to the components of the device.

[0014] Calibration switch 26 causes power to flow through the calibration circuit of
the device. The calibration circuit (not shown) includes the power source, a
benchmarking device, at least one sensing device, and display 22.

[0015] Similarly, test switch 28 causes power to flow through the test circuit of the
device. The test circuit (not shown) includes the power source, sample well 30, a
sensing device (not shown), and display 22. Both the test and calibration circuits
can be constructed in any suitable manner, using known techniques and materials.
[0016] Sample well 30 is preferably an indentation in the front surface of body 12.
Sample well 30 may be frustoconical, hemispherical, cylindrical, rectangular, or
any other desired shape. Sample well 30 is preferably sized such that its volume is
sufficient to receive a fluid sample of sufficient size to allow the desired properties
of the fluid to be measured as described below. In many instances the volume of
sample well 30 may be between about 0.5 and 5 ml, and more preferably between 1
and 2 ml.

[0017] The calibration and test circuits may share a common sensing device or may
have separate sensing devices. The sensing device or devices used in the present
invention may be any device suitable for measuring a desired property of the

sample, such as are known in the art. By way of example only, the sensing device
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may measure dielectric constant, electrical resistance or conductivity, or an acoustic
property. By way of further example, if the sample to be assessed comprises oil
that has been used in an internal combustion engine, it may be desirable to measure
water contamination of the oil. Engine oil has a dielectric constant of from about
1.5 to about 3, depending on brand and age, while the dielectric constant of water is
about 87 and that of typical coolants is about 35. Thus, measurement of the
dielectric constant of the oil is one way to assess the amount of water in an oil.
[0018] Each sensing device may be coupled to a display so that the property
measured by the sensing device is qualitatively or quantitatively displayed thereby.
To continue with the above example, if the dielectric constant is measured, the
display may either display a value for the measured dielectric constant or merely
indicate whether the measured value is above a predetermined threshold or within a
predetermined range.

[0019] Because engine oils and other industrial fluids exhibit a range of properties,
including dielectric constant, even when in a new condition, the value of a
measured property of the fluid sample may not give meaningful information about
the degree of degradation or contamination of the fluid in the sample. In order to
differentiate between different oil types and be able to detect degradation in each
the present device needs to be calibratable. According to certain embodiments, the
present device can be calibrated in several ways.

[0020] According to the embodiment shown in Figure 1, one method for calibrating
device 10 is to provide a calibration opening 40 into which a corresponding
calibration member 50 can be inserted so as to provide the device with a value of
the measured property against which the sample is to be compared. Calibration
member 50 preferably includes an amount of a material for which the value of the
measured property, such as impedance or dielectric constant, is the same as or close
to the value of the same property for fresh oil of the same type that will be tested.
For example, calibration member 50 may comprise a small sample vial of oil or
other substance having a dielectric constant approximately equal to that of a known
clean oil. In some embodiments, calibration member 50 may be provided as part of
a set 52 comprising multiple different calibration members, so that the device can
be calibrated for a variety of different clean oils. When calibration member 50 is

inserted in calibration opening 40, it is in sensing contact with the sensing device in
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the calibration circuit. Actuating calibration switch 26 causes the calibration circuit
to measure the desired property in the sample so as to produce a calibration value.
[0021] Once a calibration value or benchmark has been obtained, the test circuit is
used to obtain a measured value for a sample of oil in sample well 30, which may
contain used or new oil. Test switch 28 is actuated so as to cause the sensing
device to measure the desired property for the sample in well 30. The measured
value is then compared to the calibration value and the result is used to generate an
output that is indicative of the quality of the oil in well 30.

[0022] Referring briefly to Figure 2, in another embodiment, device 10 can be
provided with a memory cache of selectable values that can be used for calibration.
By way of example, the memory could include data regarding a diclectric constant
for each of several types of fresh oil. The desired oil type may be selected using a
manual selection device 60. In some embodiments, manual selection device 60
may include an indexed slider 56 that is slidable as indicated by arrow 58 between a
plurality of positions. At least one of the positions is identified with a value in the
memory cache or lookup table. In this case, selection of an oil type by the operator
using the slider would cause the device to use the stored dielectric constant
corresponding to that oil type as a benchmark or calibration value for comparison to
an oil sample. The positions for slider 56 may be labelled to facilitate selection by
the operator.

[0023] In embodiments such as shown in Figure 2, in which calibration is provided
through a lookup table, the calibration circuit, calibration opening 40, and
calibration switch 26 may be omitted from the device. Alternatively, the calibration
circuit and switch can be provided in conjunction with the lookup table, so as to
offer a choice of calibration techniques in a single device.

[0024] In still other embodiments (not shown), the device may be hardwired with a
single, pre-set benchmark value. The benchmarked property is selected to
correspond to the property that will be measured in the test circuit and its value may
be selected on the basis of an expected value for the market or region in which the
device will be used. Alternatively, the pre-set benchmarked value can be provided
by a separate benchmarking device that is selected based on region or market and

then permanently or semi-permanently mounted in device 10.
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[0025] Typically, operation of device 10 begins when power switch 24 is turned on,
so that power is available to the device circuits. When it is desired to assess the
quality of an oil sample, the sample is placed in the sample well. Calibration can be
performed before or after the sample is placed in the well. If necessary, the device
is calibrated, such as by selecting and inserting a calibration member 50 that
corresponds to the type of oil that comprises the sample, or by selecting the oil type
on selector 56 so that the desired data is accessed in the device memory. If the
device is hardwired with a benchmark value, no calibration may be necessary, but if
the device is provided with a hardwired benchmarking device 50, it may be
necessary to use the calibration circuit to obtain a benchmark value from the
benchmarking device.

[0026] Once the benchmark value has been established, the test circuit may be used
to measure the desired property of the oil sample and obtain a measured value. By
comparing the measured value to the benchmark value, device 10 can provide an
output that is indicative of the degree of degradation or contamination of the oil
sample. That output is displayed on display 20. If the output indicates that the oil

quality is below a desired level, the oil can be replaced.
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CLAIMS

1. A handheld device (10) for determining a degree of degradation of an oil sample,
comprising:
a sample well (30) for receiving the oil sample;
an analyzer for measuring a desired property of the same sample when the sample
is in the sample well, said analyzer generating a measured value for the oil sample;
a selectable device (50, 60) for providing a benchmark value for the desired
property; and
a display (20) for displaying an output, said output corresponding to a

comparison between said measured value to said benchmark value.

2. The device according to claim 1, further including a plurality of selectable devices

corresponding to a plurality of oil types.

3. The device according to claim 2 wherein the selectable devices comprises at least

ong calibration sample (50) that can be placed in communication with the analyzer.

4. The device according to claim 3, further including a plurality of calibration samples

(50) housed in the device.

5. The device according to claim 4, further including a manually operated selector for

selecting one of said calibration samples.

6. The device according to claim 1 wherein the selectable device comprises a lookup
table.

7. The device according to claim 6 wherein the lookup table is stored in a memory
cache.

8. The device according to claim 1 wherein the analyzer is selected from the group

consisting of analyzers that measure dielectric constant, electrical resistance or

conductivity, acoustic properties, and combinations thereof.
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9. The device according to claim 1 wherein the analyzer is selected from the group

consisting of analyzers that measure water contamination of the oil.

10. The device according to claim 1 wherein the volume of sample well (30) is between

0.5 and 5 ml.
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