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SYSTEM AND METHOD FOR SENSING OIL QUALITY 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims priority from U.S. Nonprovisional Application No.  

14/942,497 (Publication No. US 2017/0138883 Al), filed on November 16, 2015, the 

entirety of which is hereby fully incorporated by reference herein.  

TECHNICAL FIELD 

[0002] This disclosure relates to systems for measuring the quality of oil associated 

with a cooking appliance, such as a deep fat fryer.  

[0002a]Any discussion of documents, acts, materials, devices, articles or the like which 

has been included in the present specification is not to be taken as an admission that 

any or all of these matters form part of the prior art base or were common general 

knowledge in the field relevant to the present disclosure as it existed before the priority 

date of each of the appended claims.  

[0002b]Throughout this specification the word "comprise", or variations such as 

"comprises" or "comprising", will be understood to imply the inclusion of a stated 

element, integer or step, or group of elements, integers or steps, but not the exclusion 

of any other element, integer or step, or group of elements, integers or steps.  

BRIEF SUMMARY 

[0002c] Disclosed herein is a system for measuring the state of degradation of cooking 

oil, comprising: 

a vat with a receiving space configured for receipt of cooking oil, the vat 

movable with respect to a housing of a cooking appliance used to cook food product 

with cooking oil; 
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a pump in fluid communication with the vat, the pump taking suction from the 

receiving space; 

a first sensor disposed in fluid communication with the vat and adapted to 

measure an electrical property that is indicative of the quality of the cooking oil within 

the vat, 

further comprising a second sensor, the second sensor being configured to 

interact with oil disposed within the cooking appliance, wherein the second sensor is 

adapted to measure the electrical property of the cooking oil that is indicative of the 

quality of the cooking oil, that is measured by the first sensor, wherein the second 

sensor is configured to send a signal to a controller that is representative of the 

measurement of the electrical property of the cooking oil by the second sensor, and the 

controller is configured to compare the measurement of the second sensor with a 

measurement of the electrical property of the cooking oil received from the first sensor, 

and the controller is configured to modify a calibration of the first sensor based upon a 

determined difference between the measurement by the first sensor and the 

measurement by the second sensor.  

[0003] A representative embodiment of the disclosure is provided. The representative 

embodiment includes a system for measuring the state degradation of cooking oil. The 

system includes vat with a receiving space configured for receipt of cooking oil, the vat 

comprising a filtering media, the vat remote from a device used to cook food product 

with cooking oil. A pump is in fluid communication with the vat, the pump taking suction 

from the receiving space. A sensor is disposed in fluid communication within the vat and 

adapted to measure an electrical property that is indicative of the quality of the cooking 

oil within the vat.  
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[0004] Advantages of the present disclosure will become more apparent to those 

skilled in the art from the following description of the preferred embodiments of the 

disclosure that have been shown and described by way of illustration. As will be 

realized, the disclosed subject matter is capable of other and different embodiments, 

and its details are capable of modification in various respects. Accordingly, the 

drawings and description are to be regarded as illustrative in nature and not as 

restrictive.  

BRIEF DESCRIPTION OF THE DRAWINGS 

[0005] FIG. I is a schematic view of an oil filtering system depicting an oil sensing 

system in several potential positions within the oil filtering system.  

[0006] FIG. 2 is a schematic view of the oil filtering system of FIG. 1 aligned for 

operation in a different manner.  

[0007] FIG. 3 is a schematic view of a fryer with the oil sensing system of FIG, 1.  

DETAILED DESCRIPTION OF THE DRAWINGS AND THE PRESENTLY 
PREFERRED EMBODIMENTS 

[0008] Turning now to FIGs. 1-3, a system 10 for sensing the quality of oil that is 

associated with a cooking appliance I is provided. The system 10 may be fluidly 

connected to a cooking appliance, such as deep fat fryer 1, such that the system 10 

can be either be continuously, cyclically, or manually used to measure the quality of 

oil that is representative of the oil located in the cooking device.  
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[0009] In some embodiments, the system 10 may be associated with a filtering 

system for a cooking appliance, such as a portable filter pan, as shown 

schematically in the figures. The portable filter pan 2 may include a vat 12 for 

receiving and holding cooking oil with a receiving space and that supports a filter 14 

material 14. The filter material 14 is configured to remove foreign matter, crumbs 

and/or other impurities from the oil disposed within the vat that passes through the 

filter material. The filter material 14 may be a conventional filter for cooking oil, such 

as with one or more of a filter screen, a mesh, a paper, or a fabric that is used to 

mechanically and/or chemically remove particles and impurities from oil (due to 

oxidation or hydrolysis, for example) within the vat 12, and specifically as oil passes 

through the filtering material, 

100101 The vat 12 of the portable filter may receive oil that is drained from the 

cooking appliance 1, and specifically from the container that holds the oil within the 

cooking device, such as a frypot for a conventional deep fat fryer. The vat 12 may 

be configured to receive cooking oil from a plurality of different cooking appliances 

that are used in the same facility, such as a bay of frypots used' within a bank of 

deep fat fryers.  

[00111 The vat may be rigidly fixed to a cooking appliance 1, such as within the 

housing in a space 800 below a frypot 3 and equipment used to heat the oil within 

the frypot 3, such as a gas burner system (not shown), In some embodiments, the 

vat 12 may be slidably or rollably mounted upon the housing of the cooking 
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appliance such that the vat is normally disposed within or directly below the housing, 

such as during cooking operations of the cooking appliance, and may be slid out of 

at least a portion of the housing to allow for easy access to the components of 

device 10. FIG. 3 is provided to show the vat 12 slid (or rolled) out of the housing of 

the cooking appIlance 1, and one of ordinary skill in the art will understand that the 

vat 12 can be moved (in the direction X) to within the housing. In some 

embodiments, the vat 12 rests upon a plurality of wheels or castors 9, while in other 

embodiments, the vat 12 is movably supported upon rails that are associated with 

the housing. The device 1 may be configured such that the vat 12 can receive oil to 

be filtered from the cooking appliance when the vat 12 is either disposed within the 

housing of the cooking appliance or when the vat is moved partially or fully outside 

of the housing for the cooking appliance.  

[0012] The vat 12 may support a pump 20 that is fluidly connected to the vat 12, 

and specifically to a volume of oil that is disposed within the vat 12. In some 

embodiments, a suction 20a of the pump (FIG, 1) is fluidly connected with the vat 

such as to take suction from the vat, and a discharge 20b of the pump 20 extends 

away from the vat 12, such as to direct oil to exit the system 10 and, if aligned with 

respect to a cooking device, to return the cooking oil to the cooking device, such as 

the frypot of a deep fat fryer. As shown schematically in FIG. 3, the discharge 20b 

of the pump may be fluidly connected to a retum hose or pipe 19, In some 

embodiments, device may be configured such that the discharge 20b of the pump 
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20 is aligned to direct oil to a disposal container, or to another frypot, different from 

the frypot from which the ol in the vat 12 was received, In some embodiments 

shown in FIG. 2, the pump 20 may be operable in the opposite direction, such that 

the pump 20 discharge 20b' is fluidly connected (assuming that the valve 40 is 

aligned for flow from the second port 42 to the first port 43, such that oil is pumped 

to the vat 12. One of ordinary skill in the art, with a thorough review of this 

specification and drawings., will understand that the device 10 can be aligned (with 

differing pumping directions and valve positions, discussed herein) for flow in 

various directions and sensing oil quality with various sensors 60, 60a, etc. for 

different operational needs in conjunction with filtering.  

[0013] In some embodiments, a valve 40 (40a) may be provided that is disposed 

with respect to the pump 20 and the vat 12. In some embodiments, the valve 40 

may be positioned upstream of the pump 20, such that the valve 40 is fluidly 

connected to the suction 20a of the pump 20, while in other embodiments, the valve 

may be positioned (as shown as 40a in FIG- 1) such that it is fluidly connected to the 

discharge 20b of the pump 20. In some embodiments, the valve 40a may be 

provided instead of valve 40, while in other embodiments, both valve 40 and valve 

40a may be provided on opposite sides of the pump 20. In some embodiments, the 

valve 40 (40a) may be a valve with a single inlet and a single outlet 

[0014] In some embodiments, the valve 40 may be a three way valve that can be 

selectively aligned for the desired flow through the system 10. For example, the 
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valve 40 may have a first port 41 that is fluidly connected to a pick up tube 16, which 

is fluidly connected to the vat 12, and specifically the pick up tube 16 may be fluidly 

connected to the filter 14 such that oil that flows through the pick up tube 16 has 

passed through the filter 14, The valve 40 may have a second port 42 that is fluidly 

connected to the suction 20a of the pump 20. The valve 40 may have a third port 43 

that is fluidly connected to a return 17 that directs oil to the vat 12. In some 

embodiments, the valve 40 (40a) is aligned such that flow from the first port 40a is 

directed to one of the second and third ports 40b, 40c, but not to both ports 

simultaneously. in other embodiments, the valve 40 (40a) may be aligned such that 

a portion of the cooking oil that flows into the valve through the first port flows 

through each of the second and third ports 40b, 40c, 

t0015] In embodiments when the valve 40a is provided, the valve 40a may be a 

three way valve and be constructed in a similar manner as the valve 40 discussed 

above, although the various ports of the valve 40a are connected to different 

components of the system 10. For example, the valve 40a may have a first port 41a 

that is fluidly connected to the discharge 20b of the pump 20, a second port 42a that 

is fluidly connected to return piping 19 (discussed elsewhere herein), and a third port 

43a that is fluidly connected to a return 17a that directs oil to the vat 12, 

[0016] One or both of the valves 40, 40a may be manually operated to allow the 

valve to be aligned for flow in the desired direction, such as from the first port 41 to 

the second port 42, or from the first port 41 to the third port 43, In some 
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embodiments, one or both of the three way valves 40, 40a may be automatically 

operable, such as via an automatic operator associated with the valve to allow for 

the operator to control the position of the valve (either remotely or at the valve) but 

without the user needing to physically reposition the valve. In some embodiments a 

controller 1000 (shown schematically in FIG. 3 may be provided that sends a signal 

to the valve 40 (40a) to be repositioned, either based upon instructions from the user 

or automatically generated by the controller 1000, While the controller 1000 is 

depicted in FIG, 3 schematically as being a part of the cooking appliance 1, the 

controller 1000 could be a part of the device 10.  

[0017] One or more sensors 60 may be provided at one or more locations within 

the device that receives oil dunng operation of the system. The sensor 60 may be 

provided at a location that is in fluid communication with the vat 12, such that the 

sensor measures a parameter (discussed below) of the oil within the vat 12 (or after 

passing through the filter 14, Because the device I is configured to filter oil that is 

received from a cooking device, such as a deep fat fryer, and upon filtering the oil 

return the newly filtered oil to the cooking device, the parameter of the oil measured 

by the sensor 60 is representative of the quality of the oil that eventually would be 

returned to the cooking device for use with cooking a food product.  

[0018] As discussed above, the sensor 60 may be provided in many different 

positions within the device. FIG. 1 depicts the sensor 60 in multiple different 

positions within the device. One of the possible locations for the sensor is identified 
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with the element number 60, while other potential locations for the sensor are 

depicted with the element number 60 and a corresponding letter, such as 60a, 60b, 

etc. The specific locations of for sensors that are depicted in the figures are 

disclosed herein. It is contemplated that the device may include only one sensor, 

which may be at any desired location of the possiblelocations discussed herein and 

depicted in the figures, or in some embodiments, more than one sensor (at two or 

more of the locations) may be provided within the device. Unless described herein 

to the contrary, each sensor depicted in the figures and described herein shall be 

the same in structure and operation as the sensor 60 described below.  

[9019] The sensor 60 may be an electrical sensor that is adapted to continuously 

measure one or more electrical parameters of oil which are directly indicative, or 

representative of the amount of impurities in the oil flowing through/past the sensor 

60. For example, it is a well-known attribute of cooking oil to measure the total' polar 

materials, or total polar compounds, therewithin and it is known that the amount of 

total polar materials/compounds increases as the life of the cooking oil decreases 

(i.e. the amount of total polar materials/compounds increases as the oil is used for 

longer time periods). The sensor 60 may be configured to continuously measure the 

capacitance of the oil flowing past/through the sensor, which is representative of the 

total polar materials/compounds in the oil, due to the known proportionality between 

the total polar materialsicompounds in the oil and the dielectric constant of the oil, 

Still further, the sensor may be configured to measure voltage, resistance, dielectric, 
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conductivity, or conductance of the oil, some or all of which may be indicative of total 

polar materials or other aspects of oil that relate to the overall quality of the oil, and 

in some embodiments, the sensor may be configured to measure more than one (or 

all) of these parameters, 

[0020] The oil sensor may be a coaxial sensor, or a resonant sensor, or another 

type of sensor known in the art to be capable of sensing one or more electrical 

parameters of oil (such as those listed above) in order for the sensor to determine 

the total polar compounds/materials within the oil to allow for an oil quality 

determination to be made, such as by a controller 1000.  

[0021] As depicted in FIG. 1, the sensor 60 may include an antenna 70 that is 

configured to send a signal that is proportional to the parameter(s) of the oil 

measured by the sensor 60 to the display 999 or to the controller 1000. The 

antenna 70 may be configured to pass a wireless signal (such as through WiF, 

Bluetooth, or other wireless transmission systems) and/or may pass a signal via a 

wired interface. As with the sensors, the antenna 70 may be provided with the 

sensor regardless of the position of the sensor 60 within the device, and for the sake 

of clarity, each sensor in different possible positions (e.g. 60a, 60b, etc.) is drawn 

with a corresponding antenna with the same reference character (e.g. 70a, 70b, 

etc). As with the sensors 60, 60a, etc , the antennas, regardless of position, may 

operate in the same manner as the antenna 70 discussed above, 
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[0022] With reference to FIG. I and as mentioned above, the sensor 60 (and 

antenna 70 when provided) can be provided in numerous different positions with 

respect to the device 10. For example, the sensor 60 may be provided to interact 

with oil that rests within the vat 12, Altematively or additionally, the sensor 60a may 

be provided to interact with oil that flows through the take up pipe 16 that receives oil 

that has passed through the filter 14 and prior to the oil reaching the first valve 40 

(when provided), or prior to reaching the suction 20a of the pump. Still alternatively 

or additionally, the senor 60b may be provided between the first valve 40 and the 

suction 20a of the pump, 

[023] Still alternatively or additionally, the sensor 60c may be provided in fluid 

co mmunication with the third port 43 of the first valve 40 such that the oil that 

interacts with the sensor 60c is directed to return to the vat 12. Alternatively or 

additionally, the sensor 60d may be provided in fluid communication with the third 

port 43a of the second valve 40a, such that oil that interacts with the sensor 60d is 

directed to return to the vat 12. FinaIly, alternatively or additionally, the sensor 60e 

may be provided proximate to the second port 42a of the second valve (when 

provided, or alternatively downstream of the discharge 20b of the pump 20), such 

that the sensor 60e interacts with oil that is urged by the pump 20, such as to return 

to the cooking appliance 1, or to another vessel such a different cooking appliance 

or a vessel (not shown) for storage.  
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[0024] The sensor 60 may be configured to measure the parameter of the oil as 

oil flows past the sensor as urged by the pump 20 or as urged by gravity, and / or 

when oil is still with respect to the sensor. In the latter case (oil parameter is 

measured when the oil is still), the sensor 60b may be provided and the first valve 

40 may be aligned such that the valve is ported for fluid communication between the 

first and third ports 41, 43, with the second port being closed. This alignment of the 

second valve in combination with the pump 20 being secured causes a slug of oil 

within the pipe 18 to remain stil. In some embodiments, the second valve 40a, 

when provided, may also be algned to prevent flow through the first port 41a, 

[0025] In some embodiments, the sensor 60 may provide a signal to the display 

999 that is indicative of the measured electrical property of the oil, such that the 

display 999 can provide a measured value of the oil to the user to allow the user to 

take action, such as by adjusting the position of a valve 40 (40a), such as to 

continue filtering the oil through the filter material 14, such as by aligning the second 

valve 40a to flow from the first port 41 a to the third port 43a to return to the vat 12 to 

pass through the filter an additional time.  

[00,26] In some embodiments, the sensor 60 (or multiple sensors) may provide a 

signal to the display 999 (in some embodiments by way of the antenna) that is 

representative of the rate of change of the value of the measured parameter, such 

that the user when viewing the display can understand whether the filter material 14 

is working correctly to improve the quality of the oil (such as by removing impurities 
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or crumbs) with continued filtration, or whether the filter material needs to be 

cleaned or whether the filter material may have reached the end of its useful life., 

[0027] In some embodiments, the sensor 60 may additionally or alternatively 

provide a signal to the controller 1000 that is representative of the measured 

parameter(s) of the oil, and/or representative of the rate of change of the measured 

paraneter(s) In these embodiments, the controller 1000 may compare the signal 

from the sensor (which may be by way of the antenna 70) with a reference value (or 

range) of the measured parameter(s). If the controller 1000 detects that the 

measured property is satisfactory (such as itis above or below a setpoint, or it is 

within a programed acceptable range), the controller may provide an indication to 

the user that the oil quality is acceptable, such as on the display 999 associated with 

the cooking device 1, upon the device 1, or on a remote device. In some 

embodiments, when the controller determines that the measured parameter is within 

an acceptable range, the controller may cause the first and/or second valves 40, 40a 

to be positioned such that flow extends from the first port 41 to the second port 42 

and closes the third port 43, while when the controller determined that the measured 

parameter is outside of an acceptable range, the controller may cause the first and / 

or second valves 40, 40a to be positioned such that flow extends from the first port 

41 to the third port 43, such that oil is returned to the vat 12 for additional filtering, 

and/or disposal.  
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[0028] Turning now to FIG. 3, a system for calibration of the sensor 60 is 

provided. The system may include all of the components of the device 10 discussed 

above, such as a filter pan 80, the pump 20, the valves 40, 40a, and one or more of 

the sensors 60. The system may further include a controller 1000, which, as 

discussed above, may receive a signal 1003 from the sensor 60 that is indicative of 

the measured electrical property of the oil. In some embodiments the signal 1003 

may be a raw digital or analog signal (such as a voltage that changes based upon 

the magnitude of the measured parameter) that is representative of the 

measurement taken by the sensor 60, with the controller 1000 receiving the raw 

signal and converting it to a measured property. In other embodiments, the signal 

1003 may be a signal that is the value of the actual parameter being measured. In 

other words, in some embodiments, the sensor 60 may supply a signal 1003 that 

must be processed and analyzed by the controller to determine the value of the 

parameter being measured (conductivity, dielectric constant, etc.) and in some 

embodiments evaluated by the controller 1000 to determine whether a signal, 

indication, or alarm should be provided to the user (through signal 1001).  

[00:29] In either of the above possibilities initial and/or periodic or routine 

calibration of the sensor 60 must be performed to ensure that the measured 

electrical property (by the sensor 60) is indicative of the same electrical property of 

the actual oil. It is known in the art that the electrical characteristics of sensors (and 

processing equipment) may vary over time based upon factors such as changing 
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internal resistance, fouling of the surface of a sensor's electrodes, or for other 

reasons. Due to these or any other changes in the sensor's operation (or possibility 

changes in the wiring or path for an analog signal transmission to the controller), it is 

important to periodically assess the proper operation of the sensor and recalibrate 

the sensor as necessary.  

[0030] For example, in some embodiments, a portable sensor 6000 (shown 

schematically in FIG. 3) that measures the same electrical property of the oil as 

measured by the sensor may be provided, such as measuring with in the vat 12 or in 

the frypot. The sensor 6000 may include a probe 6001 may be used to measure the 

electrical characteristic of the oilt The portable sensor 6000 may provide a direct 

reading of the measured electrical characteristic upon its display. Alternatively or 

additionally, the portable sensor 6000 may provide a signal 6004 to the controller 

1000 that is representative of the measured electrical characteristic (either the signal 

6004 being the actual value of the measured electrical characteristic, or a 

measurement that is representative of the measured characteristic, similar to the 

sensor 60 as discussed above). In embodiments where t he portable sensor 6000 is 

used, assuming that the calibration of the portable sensor 6000 was recently 

verified, the controller 1000 receives the value of the measured parameter via the 

signal 6004 and compares the measured parameter from the portable sensor 6000 

with the value of the measured parameter from the sensor 60 as received by the 

controller 1000. If there is any difference between the values of the measured 
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parameter from the portable sensor 6000 and the sensor 60, the controller 1000 can 

automatically adjust the gain (or another adjustable parameter) of the sensor 60 to 

calibrate the output of the sensor 60 (by sending a signal to the antenna to cause 

the gain adjustment within the sensor 60), or alternatively or additionally modify the 

controllers processing of the signal 1003 received from the sensor 60 such that the 

value of the measured parameter of the sensor 60 is consistent with the measured 

value of the sensor 6000. in order for the measurement taken by the sensor 60 to 

reflect the "accurate" measurement of the same parameter using the portable sensor 

6000.  

[0031] Various calibration techniques that could be implemented by the controller 

1000 to adjust the calibration of the sensor 60 (such adjusting the gain, or the input 

voltage of the sensor 60) are well known in the art and will not be repeated herein 

for the sake of brevity. In some embodiments, the adjustment could be made to the 

operation of the sensor 60, such as adjusting the gain of the sensor, which would 

result in the sensor 60 sending a differing signal 1003 to the controller after the 

adjustment, while in other embodiments, the calibration may occur within the 

controller 1000, such that the controller changes the way that the signal 1003 

received from the sensor 60 is processed to result in the value of the measured 

parameter as calculated by the controller 1000. In some embodiments where the 

calibration changes are made directly to the sensor's 60 operation, the changes (or 
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instructions for the sensor 60 to change) are sent to the sensor 60 automatically via 

the signal path 1003.  

[0032] Alternatively, the controller 1000 may generate and provide the user with 

instructions to manually adjust the sensor 60 to properly calibrate the sensor. The 

instructions may be via a display 999 upon the fryer, or a message that is relayed to 

the user via wireless communication, Wi, Bluetooth, and via different types of 

information exchange methods (email, text, etc.  

[0033] In some embodiments, the controller 1000 may store calibration events, 

and in some embodiments index calibration events, such as with a date/time stamp, 

for future reference, In some embodiments, when a measurement of an electrical 

parameter of the oil by the sensor 60 is outside of a specification, or the controller 

detects a moving trend in the measured parameter by the sensor 60, the controller 

may reference the calibration history of the sensor 60, and suggest to the user that a 

calibration may be called for (using the portable sensor 6000), before or in 

conju action with the controller 1000 taking action with respect to the oil, su c h as 

automatically initiating a filter event, dumping oil through the drain 4000, or feeding 

and bleeding oil, or the like.  

[0034] In other embodiments, the portable sensor 6000 may communicate with 

the sensor 60 directly (such as via a signal path 6005 shown schematically in FIG, 3 

to the antenna 70 or directly to the sensor 60), in addition to or instead of the 

communication with the controller 1000. In these embodiments, the sensor 60 may 

16



WO 2017/087361 PCT/US2016/061982 

be programmed to self-calibrate based upon the signal received from the portable 

sensor 6000, rather than be calibrated based upon instructions received from the 

controller 1000., Other than this difference, the calibration of the sensor 60 based 

upon signals received from the portable sensor 6000 is consistent with the 

embodiments described above.  

[0035] In some embodiments, as shown in FIG. 3, the cooking appliance I may 

Include one or more oil quality sensors 7000 that are positioned to monitor a desired 

parameter of oil within the fryer pot 3 (or within one fryer pot 3 of a fryer set up 

where multiple neighboring fryer pots 3 are fluidly connected to one filter system and 

oil sensor(s) 60 disposed with respect to the filter system), The one or more oil 

quality sensors 7000 may be configured to measure the same parameter of oil as 

the sensor 60 that is positioned filter system 10, while in other embodiments, one or 

more sensors 7000 may be configured to measure a different parameter of oil as the 

sensor 60. The one or more sensors 7000 may communicate with the controller 

1000 via a path 7001, which may be hard wired or wireless. In other embodiments, 

other than the difference between the sensor 7000 which may be rigidly mounted 

upon the fryer pot 3 to directly (or indirectly) measure one or more electrical 

characteristics of the oil within the fryer pot, the operation of the sensor 7000 and 

the method for calibration of the sensor 60 based upon a measurement by the 

sensor 7000 is consistent with the description of the operation and calibration based 

upon the portable sensor 6000 described above., In some embodiments, the sensor 
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7000 provides the measurement(s) of the electrical parameters of oil quality to the 

controller, with any automated operations of the fryer from the controller 1000, or 

indications to the user regarding oil quality based upon the measurements taken 

from sensor 7000. In some embodiments, the portable sensor 6000 (discussed 

elsewhere herein) may be used for calIbrating the sensor 7000, in the same manner 

as discussed herein with respect to the calibration of sensor 60.  

[0036] While the preferred embodiments of the disclosed have been described, it 

should be understood that the invention is not so limited and modifications may be 

made without departing from the disclosure, The scope of the disclosure is defined 

by the appended claims, and all devices that come within the meaning of the claims, 

either literally or by equivalence, are intended to be embraced therein.  
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CLAIMS: 

1. A system for measuring the state of degradation of cooking oil, comprising: 

a vat with a receiving space configured for receipt of cooking oil, the vat 

movable with respect to a housing of a cooking appliance used to cook food product 

5 with cooking oil; 

a pump in fluid communication with the vat, the pump taking suction from the 

receiving space; 

a first sensor disposed in fluid communication with the vat and adapted to 

measure an electrical property that is indicative of the quality of the cooking oil within 

0 the vat, 

further comprising a second sensor, the second sensor being configured to 

interact with oil disposed within the cooking appliance, wherein the second sensor is 

adapted to measure the electrical property of the cooking oil that is indicative of the 

quality of the cooking oil, that is measured by the first sensor, wherein the second 

5 sensor is configured to send a signal to a controller that is representative of the 

measurement of the electrical property of the cooking oil by the second sensor, and the 

controller is configured to compare the measurement of the second sensor with a 

measurement of the electrical property of the cooking oil received from the first sensor, 

and the controller is configured to modify a calibration of the first sensor based upon a 

0 determined difference between the measurement by the first sensor and the 

measurement by the second sensor.  

2. The system of claim 1, wherein the vat comprises a plurality of wheels.  

3. The system of claim 1, wherein the first sensor is disposed between a filtering 

media disposed within the vat and the pump.  

25 4. The system of claim 1, wherein the first sensor is disposed downstream of a 

discharge side of the pump.  

5. The system of claim 1, further comprising a valve disposed between the vat and 

the pump.  
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6. The system of claim 5, wherein the valve is a three way valve.  

7. The system of claim 6, wherein the first sensor is disposed within a drain line 

connected to a first outlet of the three way valve, wherein the receiving space is fluidly 

connected to a second outlet of the three way valve, and the pump is connected to a 

5 third outlet of the three way valve.  

8. The system of claim 6, wherein a drain line is connected to a first outlet of the 

three way valve, wherein the receiving space is fluidly connected to a second outlet of 

the three wav valve, and the first sensor is fluidly connected to a third outlet of the three 

way valve.  

0 9. The system of claim 8, wherein the sensor is disposed between the third outlet 

of the three way valve and the pump.  

10. The system of claim 8, wherein the pump is disposed between the sensor and 

the third outlet of the three way valve.  

11. The system of claim 1, wherein the pump can operate to draw suction from the 

5 receiving space of the vat in a first mode of operation and in a second mode of 

operation the pump can operate to discharge toward the receiving space of the vat.  

12. The system of any one of the preceding claims, wherein the first sensor is 

configured to measure an electrical property that is indicative of the total polar materials 

of the cooking oil.  

20 13. The system of any one of the preceding claims, wherein the first sensor is 

configured to measure the electrical property of the cooking oil when the cooking oil 

flows past the first sensor.  

14. The system of any one of claims 1 to 12, wherein the first sensor is configured 

to measure the electrical property of the cooking oil when the cooking oil is relatively 

25 stationary next to the first sensor.  
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15. The system of any one of the preceding claims, wherein said first sensor is 

selected from a capacitance sensor, a voltage sensor, a resistance sensor, a dielectric 

sensor, a conductivity sensor, or a conductance sensor.  

16. The system of any one of claims 1 to 14, wherein said first sensor is a coaxial 

5 sensor.  

17. The system of any one of the preceding claims, wherein the first sensor is 

configured to measure two or more of capacitance, voltage, resistance, dielectric, 

conductivity, or conductance of oil that contacts the first sensor.  

18. The system of any one of the preceding claims, wherein the first sensor is 

0 configured to communicate with a display, with the first sensor providing a signal that is 

proportional to a measured oil quality of oil proximate to the first sensor.  

19. The system of any one of the preceding claims, wherein the controller is 

configured to send a signal to the first sensor to modify a setting of the first sensor to 

modify the calibration of the first sensor.  

5 20. The system of any one of claims 1 to 18, wherein the controller is configured to 

adjust its settings for processing a signal received from the first sensor that is indicative 

of the quality of the cooking oil within the loop of piping to modify the calibration of the 

first sensor.  

21. The system of any one of the preceding claims, wherein the second sensor 

20 sends the signal to the controller wirelessly.  

22. The system of any one of the preceding claims, wherein the vat comprises a 

filtering media.  
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