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(57) ABSTRACT 
The present invention relates to apparatus for removing 
grease from an effluent Stream containing grease and water. 
A separation tank defines a separation chamber. An effluent 
inlet connected with the Separation tank permits flow of the 
effluent stream into the chamber to form a body of effluent 
in the Separation chamber. A grease depth level Sensor is 
used in determining the amount of grease in the body of 
effluent. 

The interceptor may be queried remotely to check its Status. 
In one embodiment, an output Signal indicative of the 
amount of grease is transmitted over a telephone line to a 
telephone or computer or other remote Station. Alternatively, 
the output Signal is transmitted wirelessly to a remote 
receiver. The status is preferably also indicated locally with 
Visual and/or audible signals. 
The Sensor is preferably a capacitive level Sensor operative 
to sense the amount of water in the body of effluent thereby 
to determine the amount of grease in the body of effluent. 
The interceptor may include electric circuitry for effecting 
manual or automatic calibration of the grease depth level 
Sensor. The Sensor may be adapted to be retrofitted to an 
existing tank made from either metal or plastic. 
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LEVEL MEASUREMENT FOR GREASE 
SEPARATORS 

RELATED APPLICATION 

0001. This application is a continuation in part of U.S. 
patent application Ser. No. 09/627,389, filed Jul. 28, 2000, 
entitled Continuous Level Measurement For Grease Sepa 
rator, and this application claims the benefit of the filing date 
of all common Subject matter. 

BACKGROUND OF THE INVENTION 

0002 The present invention relates to an apparatus for 
recovering grease from a grease Separator. In particular, the 
present invention relates to a Sensor operative for Sensing the 
presence of a thickened layer of grease in a body of effluent. 
0003. It is known to pass the effluent from food process 
ing facilities or other operations through devices for remov 
ing grease, to enable the grease to be kept out of a Sewage 
System. Some Such devices use a Sensor for Sensing the 
presence of a thickened layer of grease in the body of 
effluent in the device. The output of the sensor is then used 
to control pumping of grease from the device. An example 
of Such a device is the automatic interceptor shown in U.S. 
Pat. No. 5,705,055, which shows a capacitance level Switch 
located at a specific height in the device. The level Switch 
provides an SPST switch closure to an electric controller to 
indicate the presence of a certain level of grease and the need 
to commence pumping of grease. 
0004 Some interceptor systems are manual, that is, do 
not have an automatically actuated pump. Thus, the grease 
level in the tank increases until it is manually removed. In 
manual Systems, the level of grease contained in a tank can 
only be determined by physical inspection (i.e., the tank lid 
must be removed). Scheduled inspections may occur after 
the tank has already filled and grease has begun to flow into 
the Sewer System, creating a significant problem. Therefore, 
there is an unmet need for a method of remotely determining 
the level of grease in the tank. 
0005 Another unmet need in the market arises from the 
fact that there is large variety of existing manual interceptor 
tank Sizes and shapes available from multiple vendors. It 
would be impractical to design a custom level measurement 
System for each tank. In addition, not all manual interceptors 
are constructed of metal, and therefore not all are compatible 
with level measurement Systems designed for metal tanks. 
0006 Thus, there is a need for a grease level measure 
ment system with the following characteristics. The level 
measurement System must operate with the large majority of 
existing manual interceptor products. The level measure 
ment system must be able to be retrofitted in the field on the 
large majority of installed manual interceptor products. The 
level measurement System would provide a local visual 
indication of the grease level and a local alarm when the 
grease interceptor tank requires Servicing. The level mea 
Surement System would provide for remote monitoring of 
the grease level and a remote alarm when the grease inter 
ceptor tank requires Servicing. 

SUMMARY OF THE INVENTION 

0007. The present invention relates to apparatus for 
removing grease from an effluent Stream containing grease 
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and water. A separation tank defines a separation chamber. 
An effluent inlet connected with the Separation tank permits 
flow of the effluent stream into the chamber to form a body 
of effluent in the Separation chamber. A grease depth level 
Sensor is used in determining the amount of grease in the 
body of effluent. 
0008. The interceptor may be queried remotely to check 

its status. In one embodiment, an output Signal indicative of 
the amount of grease is transmitted over a telephone line to 
a telephone or computer or other remote Station. Alterna 
tively, the output signal is transmitted wirelessly to a remote 
receiver. The status is preferably also indicated locally with 
Visual and/or audible signals. 
0009. The sensor is preferably a capacitive level sensor 
operative to sense the amount of water in the body of effluent 
thereby to determine the amount of grease in the body of 
effluent. The interceptor may include electric circuitry for 
effecting manual or automatic calibration of the grease depth 
level sensor. The sensor may be adapted to be retrofitted to 
an existing tank made from either metal or plastic. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0010. The foregoing and other features of the present 
invention will become apparent to one skilled in the art to 
which the present invention relates upon consideration of the 
following description of the invention with reference to the 
accompanying drawings, in which: 

0011 FIG. 1 is a side elevational view of an interceptor 
constructed in accordance with the present invention and 
including a Separator tank, 

0012 FIG. 2 is a top plan view of the interceptor of FIG. 
1, taken generally along line 2-2 of FIG. 1; 

0013 FIG. 3 is an end view of the interceptor, taken 
generally along line 3-3 of FIG. 1; 

0014 FIG. 4 is a schematic side view of the interceptor 
and also showing electrical components for automatically 
calibrating and for controlling operation of the interceptor; 

0.015 FIG. 4A is a view similar to FIG. 4 showing 
electrical components for manually calibrating the intercep 
tor, 

0016 FIG. 5 is a view of an interceptor separator tank 
and Sensor assembly in accordance with a further embodi 
ment of the invention; 

0017 FIG. 6 is a view similar to FIG. 6 of an interceptor 
Separator tank and Sensor assembly in accordance with a 
further embodiment of the invention; 

0018 FIG. 7 is a view of a group of sensor probes of 
different lengths that can be used in the present invention; 

0019 FIG. 8 is a view of a control and alarm panel that 
can be used in the present invention; 

0020 FIG. 9 is a functional block diagram of an inter 
ceptor System including an analog remote Status check, and 

0021 FIG. 10 is a functional block diagram similar to 
FIG. 9 of an interceptor system including a digital remote 
Status check. 



US 2005/0109682 A1 

DETAILED DESCRIPTION OF THE 
INVENTION 

0022. The present invention relates to apparatus for sepa 
rating grease from effluent containing grease and water. The 
present invention is applicable to grease separators (inter 
ceptors) of various constructions, as shown and otherwise. 
As representative of the present invention, FIGS. 1-4 illus 
trate an interceptor 10 in accordance with a first embodiment 
of the invention. The interceptor 10 includes a separation 
tank 12 and a trap leg 14. An equipment cabinet 16 is 
connected to the Separation tank 12. 
0023 The separation tank 12 is made from an electrically 
conductive material, Such as metal, and includes a front wall 
18 (FIG. 2) and an opposite back wall 20. An inlet wall 22 
interconnects the front and back walls 18 and 20. An inlet 24 
extends through the inlet wall 22. At its opposite end the 
separation tank 12 includes an end wall 26 (FIG.2). The end 
wall 26 has a rectangular opening 28 into the trap leg 14. 
0024. The separation tank 12 also has a bottom wall 30 
and a removable cover 32. Together, the walls 18, 20, 22, 26 
and 30, and the cover 32, define a separation chamber 40 in 
the Separation tank 12. 
0.025 The trap leg 14 is a vertically extending rectangular 
tube, which is Spaced from the Separation tank 12. An open 
tubular portion 42 of the trap leg 14 is welded to the 
Separation tank 12. An open Space 44 extends between the 
Separation tank 12 and the trap leg 14 at other locations. The 
opening 38 in the Separation tank wall 26 is aligned with an 
opening 46 in the tubular portion 42 of the trap leg 14, and 
together they define an intermediate passage 48 between the 
Separation tank 12 and the trap leg 14. The intermediate 
passage 48 is disposed below the inlet 24. 
0026. An outlet wall 50 of the trap leg 14 is spaced from 
and extends generally parallel to the wall 26. The walls of 
the trap leg 14 define a water chamber 52 in the trap leg. An 
outlet 54 extends from the water chamber 52 in the trap leg 
14 and has a lower edge 56. The lower edge 56 defines a 
static fluid level 60 which is the same in both the separation 
tank 12 and the trap leg 14. Water flowing out of the 
interceptor 10 from the outlet 54 is drained through suitable 
piping or other means (not shown) into a drain or Sewer 
System. 

0027. The separation tank 12 includes an inlet baffle 62 
and two lower baffles 64 and 66. Effluent flows upward 
through the spaces between the parallel baffles 62O66. A 
Smaller amount of the effluent flows beneath the lower end 
of the baffle 66. The baffles 62O66 cooperate to produce an 
upward flow of effluent in the separation tank 12 in a 
direction away from the intermediate passage 48. The 
upward flow of effluent induces Separation by Specific 
gravity of the components of the effluent entering the 
Separation tank 12 with the leSS dense components, Such as 
grease, floating on top of the denser components, Such as 
Water. 

0028. The equipment cabinet 16 is connected with the 
front wall 18 of the separation tank 12 in a manner so as to 
provide a dry environment for the equipment therein. 
Depending on installation requirements, an optional remov 
able top cover may be provided for top access to the 
equipment cabinet 16. An electrically actuated pump 70 is 
disposed in the equipment cabinet 16. A Suction conduit 72 
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extends from the pump 70 through the separation tank front 
wall 18 into the separation tank 12. The Suction conduit 72 
has an inlet end portion 74 disposed above the upper edge of 
the intermediate passage 48. 
0029. A heater 80 extends from the separation tank front 
wall 18 into the separation tank 12. The heater 80 is disposed 
below the inlet end 74 of the pump suction conduit 72 and 
is preferably an electrical resistance heater. The heater 80 is 
Selectively Supplied with electric current to energize the 
heater to heat the effluent within which the heaters are 
disposed. The heater 80 is operable to heat the effluent to a 
temperature greater than the temperature at which the grease 
in the effluent Solidifies. It should be understood that heaters 
of a type other than electrical resistance heaterS may be used. 
0030. In the separation tank 12, the grease separates from 
the water in the effluent. Since the grease is lighter than the 
water, the grease floats on the water. This results in the liquid 
in the Separation tank 12 constituting a layer of grease 130 
floating on a body of water 132. The thickness of the layer 
of grease 130, that is, the depth of the grease, is measured 
downward from the upper surface of the effluent in the 
separation tank 12 (the static level 60) to a boundary 134 
between the body of grease in the upper portion of the 
Separation tank and the body of water in a lower portion of 
the Separation tank. 
0031. The interceptor 10 includes a grease depth signal 
probe 90 for measuring the thickness of the layer of grease 
130. The probe 90 includes a first or inner portion 92 and a 
second or outer portion 94. The inner portion 92 of the probe 
90 is an electrically conductive member. In the illustrated 
embodiment, the inner portion 92 of the probe 90 is a 
Stainless Steel rod. 

0032) The outer portion 94 of the probe 90 is an electri 
cally non-conductive, or insulating, member. In the illus 
trated embodiment, the outer portion 94 of the probe 90 is 
a plastic sleeve on the rod 92. The plastic sleeve 94 may be 
made from, for example, Teflon brand plastic. 
0033. The probe 90 is an insulated conductive probe 
extending generally vertically in the Separation tank 12 from 
a location above the upper Surface of the effluent in the tank 
to a location near the bottom of the tank. The probe 90 is 
Supported, via a coupling 96 in a water-proof container 97, 
and by a bracket 98, on the back wall 20 of the separation 
tank 12. The probe 90 extends downward in the separation 
tank 12. The probe 90 is spaced apart by a substantial 
distance from all the Side walls of the Separation tank 12. 
0034). An upper or outer end portion 100 of the rod 92 
extends through the coupling 96. The upper end portion 100 
of the rod 92 is electrically connected, via lead wires shown 
schematically at 102 extending through a conduit 103, with 
electric circuitry indicated schematically at 110. In addition, 
the tank wall 18, which is made from metal, is also electri 
cally connected, via lead wires shown Schematically at 104, 
with the electric circuitry 110. 
0035. The electric circuitry 110 measures the capacitance 
between the probe 90 and the tank wall 18, through anybody 
of water between them. The capacitance between the probe 
90 and the tank wall 18 is a function of the water level 
(amount of water) in the separation tank 12. The portion of 
the probe 90 covered by grease, or in air, contributes very 
little to the measured capacitance value. 
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0.036 The electric circuitry 110 includes an electronic 
oscillator circuit 112 (FIG. 4). The electronic oscillator 
circuit 112 in the illustrated embodiment includes a Resistor/ 
Capacitor (R/C) oscillator integrated circuit device. The lead 
wires 102 and 104, from the probe 90 and the tank wall 18, 
respectively, are connected with the R/C circuit 112. The 
output of the circuit 112 is a square wave 114 whose 
frequency is proportional to the product of the R/C values. 
0037. The electric circuitry 110 also includes a controller 
116 (FIG. 2). The controller 116 preferably includes one or 
more microprocessors for controlling operation of the inter 
ceptor 10 and, specifically, the pump 70. The controller 116 
may, for example, be a plurality of discrete components 
and/or a combination of discrete components and integrated 
circuits. In one example, the controller 116 is a microcom 
puter or microprocessor which receives Sensory input from 
one or more Sources, Such as the probe 90, and, using the 
Sensory input, makes determinations for control of the pump 
70. 

0.038. The controller 116 also contains a frequency 
counter function. The microprocessor in the controller is 
programmed to determine the frequency of the Square wave 
signal 114 received from the oscillator circuit 112. The 
circuitry 110 also includes a digitally controllable potenti 
ometer (EEPOT) 117 (FIG. 4) that receives serial data from 
the controller. Examples include those made by XICOR 
(X93XX series) and Analog Devices (AD5200 series.) 
0039 The electric circuitry 110 is calibrated as follows. 
Two level marks (not shown), typically about four inches 
apart, are Scribed on the Separation tank at known heights. 
The tank 12 is filled with water to the lower Scribe mark, 
which is the desired maximum grease depth level. The 
controller 116 adjusts the potentiometer 117 until the con 
troller has captured an acceptable frequency for the maxi 
mum grease level. The calibration routine programmed into 
the controller 116 records the frequency of the oscillator 
circuit 112 at that water level. 

0040. The separation tank 12 is then filled with water to 
the upper Scribe mark, which is the desired minimum grease 
depth level. The controller captures an acceptable frequency 
for the minimum grease level. The calibration routine pro 
grammed into the controller 116 records the frequency of the 
oscillator circuit at that water level 112. 

0041. The calibration points are stored in non-volatile 
memory in the controller 116. The software in the micro 
processor uses these two calibration points to Scale between 
the two points to develop an equation of frequency Versus 
water level. This equation is valid for substantially all points 
along the length of the probe 90. Thus, the circuitry 110 is 
capable of continuously measuring the capacitance between 
the probe 90 and the tank wall 18, and of providing a 
continuous level reading in return, for all points between 
maximum and minimum grease levels. 
0042. The interceptor 10 is programmed to start the 
pumping cycle of the pump 70 when a predetermined grease 
layer depth, indicated in FIG. 1 by the line 120, is reached. 
The probe 90 extends well below the predetermined depth 
120. 

0043. The controller 110 is electrically connected also 
with the heater 80 and 122. The controller 116 controls the 
operation of the heater 80 and the pump 70 in response to 
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Signals received from Sensors including the grease depth 
signal probe 90. The controller 116 and the other electrically 
operated components of the interceptor 10 are Supplied with 
electric current through an electrical wiring harneSS 122. 
0044) To prevent outflow of grease during initial setup of 
the interceptor 10, the interceptor 10 is initially filled with 
clean water, that is, water not having any significant grease 
content. Clean water is Supplied through the inlet 22. AS 
more water enters through the inlet 22, the Separation tank 
12 fills with water. As the separation tank 12 fills, water also 
flows from the Separation tank through the intermediate 
passage 48 into the trap leg 14. The upper Surface of the 
body of water in the trap leg 14 is at the same level as the 
upper Surface of the body of water in the Separation tank 12. 
The two bodies of liquid, which are interconnected through 
the intermediate passage 48, form one continuous body of 
liquid. 

0045. As more water enters through the inlet 22, the level 
of water in the Separation tank 12 continues to rise. AS the 
water level rises, the grease depth level probe 90 is at least 
partially Submerged. The upper Surface of the water in the 
separation tank 12 rises until it reaches the lower edge 56 of 
the interceptor outlet 54 in the trap leg 14. The water begins 
to flow out of the interceptor 10. The interceptor 10 is, at this 
point, filled with clean water, in both the Separation tank 12 
and the trap leg 14. The two bodies of liquid have the same 
level, which is the static level 60. 

0046) The effluent which is to be cleaned is then allowed 
to flow into the interceptor 10 through the inlet 22. The 
effluent flowing into the separation tank 12 mixes with the 
water already in the Separation tank 12. The grease compo 
nent of the effluent in the separation tank 12 floats to the top 
of the body of liquid in the separation tank. This forms what 
is initially a thin layer of grease 130 on top of a relatively 
thick layer of water 132. The grease 130 forms at least a 
portion of the upper Surface of the effluent in the Separation 
tank 12. The boundary 134 between this layer of grease 130 
and the layer of water 132 is disposed above the upper edge 
of the intermediate passage 48. Thus, the grease remains in 
the Separation tank 12 and does not flow into the trap leg 14. 
0047 As the effluent flows into the separation tank 12 
through the inlet 22, the total volume of liquid in the 
Separation tank increases. This tends to raise the level of the 
upper Surface of the bodies of liquid in the Separation tank 
12 and in the trap leg 14 to a level above the static level 60. 
This causes a volume of liquid to flow out of the trap leg 14 
through the interceptor outlet 54. The liquid which flows out 
of the trap leg 14 through the interceptor outlet 54 is clean 
water, because no grease has entered the trap leg. Simulta 
neously, an identical Volume of liquid flows from the Sepa 
ration tank 12 through the intermediate passage 48 and into 
the trap leg 14. The liquid which flows from the separation 
tank 12 through the intermediate passage 48 and into the trap 
leg 14 is also clean water, because the boundary 134 
between the grease layer 130 and the water layer 132 is 
above the intermediate passage. 
0048. As more effluent flows into the separation tank 12, 
the thickness of the grease layer 130 in the Separation tank 
12 increases. That is, the depth of the grease layer 130 as 
measured downward from the upper surface 60 of the body 
of fluid in the Separation tank 12 increases. The boundary 
134 between the layer of grease 130 and the layer of water 



US 2005/0109682 A1 

132 moves downward, away from the static level 60 in a 
direction toward the predetermined grease depth. 
0049. The grease and water separation process is prefer 
ably a continuous process, rather than a batch process. Thus, 
while the inlet 22 is open to enable flow of effluent into the 
separation tank 12, grease 130 and water 132 in the effluent 
Separate within the Separation tank 12, water flows from the 
Separation tank into the trap leg 14; and water flows out of 
the trap leg and thus out of the interceptor 10 from the outlet 
54. While the inlet 22 and the outlet 54 have the same 
Surface area, the intermediate passage 48 is larger in Surface 
area to allow this continuous flow. 

0050. As more grease collects in the separation tank 12, 
the depth of the layer of grease 130 increases. Simulta 
neously, the amount of water 132 in the Separation tank 12 
decreases. Thus, the boundary 134 between the grease layer 
130 and the water layer 132 in the separation tank 12 moves 
downward toward the predetermined grease depth level 120. 
0051. As the amount of water 132 in the separation tank 
12 decreases, the capacitance between the probe 90 and the 
tank wall 18 decreases continuously. This decrease in 
capacitance is Sensed by the circuitry 110 and noted in the 
controller 116. The controller 116 compares the sensed 
capacitance with the values Stored in its memory, and on the 
basis of that comparison, determines whether the amount of 
grease in the Separation tank 12 is Sufficient to Start the 
pumping cycle of the interceptor 10. 

0.052 When the controller 116 senses, by this capacitance 
measurement, that predetermined grease depth level 120 is 
reached, the controller actuates an electric alarm. The alarm 
Signals the operator to Stop the flow of effluent into the 
interceptor 10. After a predetermined period of time, the 
heater 80 is actuated to heat the body of liquid in the 
separation tank 12. The heater 80 heats the water layer 132 
of the body of liquid in the separation tank 12. 

0.053 As the water 132 is heated, so also the layer of 
grease 130 on top of the water is heated, and the grease is 
liquefied so that it can be pumped out by the pump 70. When 
a temperature Sensor Senses that the temperature of the layer 
of grease 130 is Such that the grease is liquefied, i.e., at about 
140 F., the temperature sensor signals the controller 116 to 
turn off the heater 80. Another alarm is also sounded, to 
indicate the beginning of the pumping process. 

0.054 The pump 70 is then turned on in response to a 
signal from the controller 116. Grease is pumped out of the 
Separation tank 12 of the interceptor 10. The grease is 
Suctioned into the pump inlet 74 and through the Suction 
conduit 72 to the pump 70. The grease is then pumped 
through a conduit 140 and a pump outlet 142, and exits the 
interceptor 10. The grease is then Stored or transported 
elsewhere in an appropriate manner. 
0.055 During the time period when grease is being 
pumped out of the Separation tank 12, the upper Surface of 
the body of liquid in the separation tank 12 falls. This is 
because no effluent is entering the Separation tank 12. The 
upper Surface of the body of water in the trap leg 14 also 
drops as water therefrom flows back into the Separation tank 
12. 

0056. The pump 70 remains actuated for a predetermined 
period of time. This predetermined period of time is Selected 
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to be long enough to pump all or Substantially all of the 
grease layer 130 out of the separation tank 12. When the 
predetermined period of time expires, the controller 116 
turns off the pump 70 to interrupt pumping of grease from 
the interceptor 10. 
0057 The controller 116 also actuates a suitable visual or 
audible Signal So that the operator can resume the flow of 
effluent through the inlet 22. The level of effluent in the 
Separation tank 12 and the trap leg 16 again rises. AS the 
level of liquid in the Separation tank 12 increases, the grease 
depth level probe 90 is submerged with clear water. When 
sufficient clear water is surrounding the probe 90, the 
capacitance between the probe and the tank wall 18 
increases to a point at which the controller 116 resets its 
operative cycle. 
0058. The interceptor 10 may also be operated by allow 
ing Some effluent to continue to flow into the Separation tank 
12 through the inlet 22 while grease is being heated by the 
heater 80 and then pumped out by the pump 70. In this case, 
because effluent continues to flow into the Separation tank12 
while grease is being heated, the heating portion of the cycle 
takes longer than if the inlet flow is stopped during the cycle. 
0059. The grease depth level probe 90 acts as a continu 
ouS level Sensor-that is, it provides continuously a signal 
indicative of the capacitance between the probe 90 and the 
tank wall 18. AS the water/grease level in the Separation tank 
12 varies, the capacitance varies. The water level is indica 
tive of the thickness of the grease layer 130. So, the circuitry 
110 provides a continuous reading of the thickness of the 
layer of grease 130. 
0060. Over an extended period of time, grease may tend 
to coagulate on the internal parts of the interceptor 10. If the 
interceptor 10 were to Sense grease depth only at a single 
vertical point in the Separation tank 12 (by Sensing the 
presence or absence of water at that one level), then a 
buildup of grease at the Single-point Sensor could cause 
erratic or incorrect readings and operation of the interceptor. 
For example, Such a Sensor might always indicate the 
presence of grease, not water. Alternatively, grease buildup 
might trap a Small amount of water So that the Sensor might 
always indicate the presence of water, not grease. 
0061. With the interceptor 10 of the present invention, 
however, coagulated grease around one portion of the probe 
90 has minimal effect on the measured water level, because 
the probe is Sensing the presence or absence of water along 
its entire length. In addition, changes over time, resulting 
from buildup of grease or scum on the probe 90, can be 
compensated for by software at the controller 116 without 
need for recalibration at the tank level. 

0062. In an alternative embodiment, the interceptor 10 
(FIG. 4A) may be calibrated manually. The digitally con 
trollable potentiometer 117 is replaced with a manually 
adjustable timing resistor 118. The interceptor 10 is cali 
brated as follows. 

0063 Two level marks (not shown), typically about four 
inches apart, are Scribed on the Separation tank at known 
heights. The tank 12 is filled with water to the lower scribe 
mark, which is the desired maximum grease depth level. The 
operator manually adjusts the variable resistor 118 until the 
controller provides a visual indication that it has captured 
the frequency of the maximum grease level. The calibration 
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routine programmed into the controller 116 records the 
frequency of the oscillator circuit 112 at that water level. 
0064. The separation tank 12 is then filled with water to 
the upper Scribe mark, which is the desired minimum grease 
depth level. The controller provides a visual indication that 
it has captured the frequency of the minimum grease level. 
The calibration routine programmed into the controller 116 
records the frequency of the oscillator circuit at that water 
level 112. 

0065. The calibration points are stored in non-volatile 
memory in the controller 116. The software in the micro 
processor uses these two calibration points to Scale between 
the two points to develop an equation of frequency Versus 
water level. This equation is valid for substantially all points 
along the length of the probe 90. Thus, the circuitry 110 is 
capable of continuously measuring the capacitance between 
the probe 90 and the tank wall 18, and of providing a 
continuous level reading in return, for all points between 
maximum and minimum grease levels. 
0.066 There is a large number of interceptor tank sizes 
and shapes on the market. The variation in interceptor tank 
sizes and shapes creates a wide variety of capacitance ranges 
for a fixed probe design. The manual method and the 
automated method of calibration (described above) take into 
account and handle the variation in manual interceptor tank 
sizes and shapes while using a fixed probe design. 

0067 FIG. 5 is a view of a different interceptor separator 
tank 140 and sensor assembly 142 in accordance with a 
further embodiment of the invention. The interceptor tank 
140 is not made of an electrically conductive material, such 
as metal. Instead, the tank 140 is made from a non-conduc 
tive material, Such as plastic. As a result, it is not possible to 
measure capacitance between a conductive probe and the 
tank wall 144. Therefore, the sensor assembly 142 includes 
two grease depth signal probes 146 and 148 for helping to 
determine the thickness of a layer of grease 150 in the tank 
140. The two probes 146 and 148 may be identical to each 
other and may be identical to the probe 90 used in the 
interceptor 10 (FIGS. 1-4). 
0068 To determine when grease needs to be cleaned 
from the Separator tank 140, the capacitance is measured 
between the first probe 146 and the second probe 148. A 
measured capacitance value is determined at 152. The 
capacitance value 152 is used in the same manner as in the 
first embodiment of the invention, to determine the water 
level in the tank 140. The water level determination is 
indicative of the thickness of the grease layer 150, and can 
be used to determine when the accumulated grease needs to 
be removed from the separator tank 140. (It should be 
understood that the effluent inlet and water outlet are not 
shown in FIG. 5 and would be present in any separator tank 
used with the present invention, to establish a body of 
effluent with a grease level whose thickness varies depend 
ing on the amount of grease that flows into the tank over a 
period of time.) 
0069. In the assembly, the two probes 146 and 148 are 
mounted on the top wall or cover 154 of the tank 140. The 
cover 154 may be removable as shown in FIG. 1. In this 
regard, the sensor probes 146 and 148 are usable in an 
add-on or retrofit manner to an existing Separator tank. No 
tank wall connection need be made. The only change to the 
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existing tank is mounting the two vertically extending 
probes 146 and 148 on the tank cover 154. 
0070 The second probe 148 may be insulated with nylon 
or Teflon, or may be non-insulated. The distance between the 
two probes 146 and 148 may be in the range of from less 
than one inch to more than ten inches. The second probe 148 
may be mounted on but electrically isolated from the first 
probe 146. Alternatively, the second probe 148 may be 
mounted directly to the interceptor tank 140, like the first 
probe 146, as shown in FIG. 5. 
0071. In addition, the interceptor shown in FIG. 5 does 
not include a pump for pumping grease from the tank 140. 
In this regard, the level determination made with the capaci 
tive sensor probes 146 and 148 is usable in an add-on or 
retrofit manner to an existing Separator tank having no 
pump. The level determination can be used to produce an 
audible or visible alarm or indication, in a manner as 
discussed below with reference to FIG. 9. The grease 150 
may be removed manually from the tank 140, in a known 
manner. Thus, any one of the level determinations made in 
any of the embodiments of the invention is usable to control 
an actuatable mechanism, such as the pump 70 (FIGS. 1-4), 
or an audible or visible alarm or indication (FIGS. 8-9). 
0072 FIG. 5 shows in phantom a return plate 149. The 
return plate 149 is made of an electrically conductive 
material and is mounted on or adjacent the inside of the tank 
side wall 144. The return plate 149 is an electrically con 
ductive member having a plate-like configuration, but could 
have a Strip configuration or any other configuration Suitable 
for use in measuring capacitance with the probe 146. The 
return plate 149 is shown mounted adjacent the inside of the 
tank side wall 144 for ease of mounting, but could be 
mounted elsewhere. The return plate 149 can substitute for 
the second probe 148. 
0073. To determine when grease needs to be cleaned 
from the Separator tank 140, the capacitance is measured 
between the probe 146 and the return plate 149. A measured 
capacitance value is determined at 152. The capacitance 
value is used in the same manner as in the first embodiment 
of the invention, to determine the water level in the tank 140. 
The water level determination is indicative of the thickness 
of the grease layer 150, and can be used to determine when 
the accumulated grease needs to be removed from the 
separator tank 140. The combination of the probe 146 and 
return plate 149 may be used in an assembly as shown that 
does not include a pump for pumping grease from the tank, 
or in an interceptor that includes a pump. 
0074 FIG. 6 illustrates adaptability of the present inven 
tion for retrofitting on an existing interceptor 152 that does 
not have a grease depth Sensor of any kind present when it 
is manufactured. The interceptor 152 has a probe 154 of the 
type shown in FIG. 4, with a steel rod 156 covered by a 
Teflon insulator 158. An insulated bushing 160 supports the 
probe on the removable tank cover 162, via a mounting 
screw 164. A probe wire 166 runs inside the tank 168, under 
the top cover 162, from the steel rod 156 to an electronics 
package 170. The electronics package 170 is supported on 
the inside of the tank cover 162 in a potted form. The 
electronicS package 170 includes an adjustment potentiom 
eter 171 that is accessible from the outside of the tank 168 
through an opening 172 in the tank cover 162. A cable 174 
exits the electronics package 171 through an insulated 
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opening 175 in the tank cover 162 and extends to the 
controller (not shown in FIG. 6). A ground wire 177 also 
extends to the conductive wall of the tank 168. 

0075) The probe 152 and electronics package 170 shown 
in FIG. 6, having a manually adjustable potentiometer 171, 
are designed for a manually calibrated System. The probe 
152 and electronics package 170 may be mounted on a tank 
that has metal walls, as shown in FIG. 6, with capacitance 
measured to the tank wall. Alternatively, the probe 152 and 
electronics package 170 may be mounted on a tank that has 
plastic walls, as shown in FIG. 5, for use with a return plate 
or a second probe. The mounting of the probe 152 and 
electronics package 170 on the inside of the removable top 
cover 162 of the tank 168 makes it easy to retrofit the parts 
on an existing interceptor, with walls of either conducting or 
non-conducting material. 

0076 FIG. 7 is a view of a group of sensor probes 
175-178 of different lengths that can be used in the present 
invention. Existing Separator tanks are of many different 
heights (depths). Thus, an add-on or retrofit Sensor kit needs 
to be adapted to the particular tank with which it is used. 
Specifically, a probe that is used in an existing tank needs to 
be of an appropriate length-not too short to get below the 
grease-water interface, and not too long to fit in the tank. 
Therefore, the present invention provides probes 175-178 of 
different lengths. A probe of an appropriate length may be 
Selected when purchasing the System from the manufacturer. 
This helps to adapt the present invention as an add-on or 
retrofit assembly. 
0077. The proper probe length may be determined as 
follows. The operator Selects a probe length that extends 
vertically from the tank cover to a distance that is about 6" 
below the bottom of the water outlet pipe. For example, if 
the tank has a 3" diameter outlet pipe whose center is located 
4" below the top of the tank, the bottom of the outlet is 5.5" 
below the tank cover. In that case, the user would Select a 
tank probe 175-178 that is closest in length to 11.5" (5.5" + 
6"). 
0078 FIG. 9 is a functional block diagram of an inter 
ceptor system 180 in accordance with a further embodiment 
of the invention. FIG. 9 shows several alternative ways of 
notifying an operator of the status (grease level) of the 
interceptor. These ways are usable alone or in different 
combinations with any of the Sensor assemblies and/or tanks 
discussed above. 

007.9 The system 180 includes a sensor assembly or 
probe assembly 182. The sensor assembly 182 may be any 
one of those described above that produces a Signal indica 
tive of the measured capacitance in the Separator tank. The 
measured capacitance is indicative of water level and, 
thereby, grease level. Thus, the sensor assembly 182 pro 
vides a first output Signal indicative of the amount of grease 
in the body of effluent. 
0080. The present invention contemplates the use of a 
sensor assembly 182 other than a capacitive level sensor. For 
example, for purposes of FIGS. 9 and 10, the sensor 
assembly could be (or use) a resistive Sensor, a multi level 
float Switch, or a pressure Sensor. In any case, the Sensor 
assembly 182 is one that is capable of providing a first 
output signal indicative of the amount of grease in the body 
of effluent in the Separator tank. 
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0081. The first output signal from the sensor assembly 
182 is directed to control circuitry (a controller that may be 
a micro-processor, for example) indicated Schematically at 
184. The controller 184 processes the first output signal and 
actuates an actuatable mechanism (that is, takes one or more 
of Several status-indicating actions), in response, as 
described below. 

0082) The controller 184 is also operable to receive 
manual inputs 186 from a control and alarm panel 188 (FIG. 
8) that can be used in the present invention. The panel 188 
is mountable on a wall or elsewhere within cable length of 
the interceptor tank and probe(s). For example, the panel 
188 may include a calibration button 190 for initiating 
calibration of the interceptor and sensor assembly 182. The 
panel may also include a “silence alarm” button 192 for 
silencing an audible alarm of the system 180, for example, 
while the tank is being cleaned and before the System is 
reSet. 

0083. The controller 184 can actuate an actuatable 
mechanism in the form of one or more local Status indica 
tors, some of which are shown on the panel (FIG. 8). The 
local Status indicators preferably include one or more visual 
indicators 192. The visual indicators 192, as seen on the 
panel (FIG. 8) include a series of five “Level” lights or 
LEDs 194. The five level lights 194 indicate the amount of 
grease in the interceptor, from “lo” to “hi”. The visual 
indicators 192 could be of another type, Such as an analog 
meter. The local status indicators 192 also include an alarm 
light 196 that can be energized when the interceptor is in an 
emergency situation in which it need to be cleaned imme 
diately. 

0084. The status indicators 192 also include an audible 
alarm (shown schematically at 198) that can be set to go off 
when a predetermined level of grease is reached. The alarm 
198 is preferably a piezoelectric buzzer integral to the 
control panel, but could be Something else. The control panel 
188 may also include a Switch contact to operate a larger 
external piezoelectric buZZer or horn or another type of 
audible alarm. 

0085. The local status indicators 192 in the illustrated 
embodiment also include a pair of “mode” lights 200, one 
for indicating that the System is in calibration mode, the 
other that the System is running. 
0086. In addition to or alternatively to actuating the 
Visual and/or audible local Status indicators, the controller 
188 (FIG. 9) can telephonically provide information in an 
analog manner to a remote location. The system 180 
includes a telephone line interface 202 with which a unique 
telephone number is associated for dial-up purposes. The 
telephone line interface is connected via a Standard tele 
phone line 204 to an external touch-tone telephone 206. 
0087. In order to check the status of the interceptor, a 
remote user dials the number of the telephone line interface 
202, from the remote telephone 206. The user then presses 
one or more keys on the remote telephone 206 in a preset 
Sequence. Upon receipt and recognition of the interrogation 
Signal, the controller 188 responds by transmitting a Second 
output Signal over the telephone line 204, to the remote 
location (telephone) 206. The nature of the second output 
Signal is responsive to the first output signal from the Sensor 
assembly 182. 
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0088. In the preferred embodiment, the second output 
Signal is a Selected tone or Set of tones, transmitted over the 
telephone line 204, that indicate the status of the grease level 
in the interceptor 10. For example, the controller 188 may 
transmit through the telephone line interface 202 a single 
beep tone every two Seconds, to indicate the lowest grease 
level. The controller 188 may transmit may a pair of beep 
tones every two Seconds, to indicate a next higher grease 
level. 

0089. A group of three beep tones may be transmitted 
every two Seconds, to indicate a middle grease level. A group 
of four beep tones may be transmitted every two Seconds, to 
indicate a high grease level. A group of five beep tones may 
be transmitted every two Seconds, to indicate a very high 
grease level. A continuous beep tone may be transmitted to 
indicate an emergency grease level in the interceptor 10. 

0090 The use of a remote telephone 206 can be by 
different operators to check the status of the interceptor 10. 
For example, the interceptor Status can be checked by a 
Service organization that Services (cleans) the interceptor on 
which the probe assembly is mounted. Alternatively, the 
interceptor Status can be monitored by a governmental 
organization, Such as a Board of Health, that checks on the 
Status of interceptors within its jurisdiction. 

0091. The actuatable mechanism that the controller 188 
actuates to provide Status information on the interceptor may 
be an RF transmitter as shown schematically at 210 (FIG. 
9). The controller 188 in this case is programmed to send 
status information to the RF transmitter 210 for wireless 
transmission to a remotely located RF receiver 212. The RF 
receiver 212 is coupled to one or more remote visual or 
audible indicators 214. In this manner, the status of the 
interceptor 10 may be checked remotely without a telephone 
connection. 

0092 Alternatively, the controller 188 can telephonically 
provide information in a digital manner to a remote location 
(FIG. 10). In FIG. 10, the controller 188 is connected with 
the telephone line 204 via a modem 216. Another modem 
218 is located at a remote query station 220. The remote 
query Station 220 can be located anywhere a telephone line 
is accessible, and can be used by any perSon or organization, 
as described above. 

0093. The remote query station 220 can be a PC system 
that includes an external or internal modem 218. An appli 
cation program on the PC system 220 would dial the 
telephone number assigned to the modem 216, to obtain 
status (grease level) information on the interceptor 10. The 
computer 220 may be able to dial automatically one or more 
telephone numbers at predetermined times. The operator 
may also be able to use the computer 220 to manually dial 
the desired phone number to check the Status of the asso 
ciated interceptor 10. With the telephone option, the control 
panel of the interceptor system 10 could also be pro 
grammed to dial a pre-Set number to issue an alarm that the 
interceptor is in need of immediate Service. 

0094. From the above description of the invention, those 
skilled in the art will perceive improvements, changes and 
modification in the invention. Such improvements, changes 
and modifications within the skill of the art are intended to 
be covered by the appended claims. 
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Having described the invention, I claim: 
1. Apparatus for removing grease from an effluent Stream 

containing grease and Water, comprising: 
a grease/water Separation tank defining a separation 

chamber; 
an effluent inlet connected with Said Separation tank for 

permitting flow of the effluent Stream into Said Separa 
tion chamber to form a body of effluent in said sepa 
ration chamber, the body of effluent having an upper 
Surface; 

a grease depth level Sensor for use in determining the 
amount of grease in the body of effluent and for 
providing a first output Signal indicative of the amount 
of grease in the body of effluent; 

electric circuitry for receiving Said first output signal, and 
means for connecting Said electric circuitry with a tele 

phone line; 
Said electric circuitry being responsive to an interrogation 

Signal received over the telephone line to transmit a 
Second output signal corresponding to the first output 
Signal, over the telephone line, to a remote location, for 
use in determining at the remote location the amount of 
grease in the body of effluent in the Separation tank. 

2. Apparatus as Set forth in claim 1 wherein Said Sensor is 
operative to sense the amount of water in the body of effluent 
thereby to determine the amount of grease in the body of 
effluent. 

3. Apparatus as Set forth in claim 2 wherein Said Sensor is 
a capacitive level Sensor. 

4. Apparatus as Set forth in claim 1 wherein Said Sensor is 
a resistive Sensor. 

5. Apparatus as Set forth in claim 1 further including at 
least one local Status indicator connected with Said electric 
circuitry for Visually and/or audibly indicating the amount of 
grease in the body of effluent in the Separation tank. 

6. An interceptor as Set forth in claim 1 wherein Said 
electric circuitry comprises means to account for buildup of 
materials on Said Sensor during the lifetime of Said inter 
ceptor. 

7. An interceptor as set forth in claim 7 wherein said 
electric circuitry being responsive to an interrogation Signal 
comprising one or more tones generated by a touch tone 
telephone. 

8. An interceptor as Set forth in claim 1 further including 
electric circuitry for effecting manual calibration of Said 
grease depth level Sensor, including a variable resistor. 

9. An interceptor as set forth in claim 1 further including 
electric circuitry for effecting automatic calibration of Said 
grease depth level Sensor, including a microprocessor. 

10. A Sensor assembly adapted for retrofitting on a grease 
interceptor for removing grease from an effluent Stream 
containing grease and water, the interceptor including a 
Separation tank having walls and a cover defining a separa 
tion chamber, the interceptor having an effluent inlet con 
nected with the Separation tank for permitting flow of the 
effluent Stream into the Separation chamber to form a body 
of effluent in the separation chamber, the body of effluent 
having an upper Surface, Said Sensor assembly comprising: 

a first grease depth level Sensor mountable on the tank 
cover and comprising an elongate conductive probe for 
extending generally vertically in the Separation tank 



US 2005/0109682 A1 

from a location above the upper surface of the body of 
effluent to a location below the predetermined level, at 
a location Spaced inwardly of the walls of the Separa 
tion tank; 

a measuring means adapted to continuously measure the 
amount of water in the body of effluent by measuring 
the capacitance between the first grease depth level 
Sensor and an electrically conductive member as the 
thickness of a layer of grease in the Separation tank 
varies, 

an actuatable mechanism; and 

control means adapted to actuate Said actuatable mecha 
nism in response to Said measuring means measuring a 
capacitance corresponding to an amount of water in 
Said tank when Said thickened layer of grease reaches 
Said predetermined level. 

11. A Sensor assembly as Set forth in claim 10 including 
an insulating bushing for Supporting Said first grease depth 
level Sensor on the tank cover. 

12. A sensor assembly as set forth in claim 11 further 
including an electronics package adapted for mounting on 
the tank cover, connected with Said elongate conductive 
probe 

13. A sensor assembly as set forth in claim 10 adapted for 
retrofitting on a grease interceptor having electrically non 
conductive walls, and including a Second grease depth level 
sensor for extending generally vertically in the separation 
tank from a location above the upper Surface of the body of 
effluent to a location below the predetermined level, at a 
location Spaced inwardly of the walls of the Separation tank 
and Spaced apart from Said first grease depth level Sensor, 
Said measuring means being adapted to continuously mea 
sure the amount of water in the body of effluent by mea 
Suring the capacitance between the first grease depth level 
Sensor and the Second grease depth level Sensor as the 
thickness of a layer of grease in the Separation tank varies. 

14. A sensor assembly as set forth in claim 13 wherein 
Said Second grease depth level Sensor comprises a return 
plate for mounting in the Separation tank at a location Spaced 
inwardly of the walls of the Separation tank. 

15. A sensor assembly as set forth in claim 10 wherein 
Said measuring means comprises an R/C OScillator circuit 
and Said control means is responsive to Said oscillator circuit 
to control Said actuatable mechanism. 

16. A sensor assembly as set forth in claim 10 wherein 
Said control means comprises a controller having a non 
Volatile memory and an equation of frequency verSuS Water 
level that is valid for Substantially all points along the length 
of Said probe, and Said controller is operative to compare the 
measured capacitance with values Stored in its memory, and 
on the basis of Said comparison, determine whether the 
amount of grease in Said Separation tank is Sufficient to 
actuate Said actuatable mechanism. 

17. A sensor assembly as set forth in claim 10 wherein 
Said control means comprises means to account for buildup 
of materials on Said Sensor during the lifetime of Said 
interceptor. 

18. A sensor assembly as set forth in claim 10 further 
including electric circuitry for effecting manual calibration 
of Said grease depth level Sensor, including a variable 
resistor. 
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19. A sensor assembly as set forth in claim 10 further 
including electric circuitry for effecting automatic calibra 
tion of Said grease depth level Sensor, including a micro 
processor. 

20. A sensor assembly as set forth in claim 10 further 
including 

electric circuitry for receiving a first output signal indica 
tive of Said measured capacitance; and 

means for connecting Said electric circuitry with a tele 
phone line; 

Said electric circuitry being responsive to an interrogation 
Signal received over the telephone line to transmit a 
Second output signal corresponding to the first output 
Signal, over the telephone line, to a remote location, for 
use in determining at the remote location the amount of 
grease in the body of effluent in the Separation tank. 

21. Apparatus for removing grease from an effluent Stream 
containing grease and Water, comprising: 

a grease/water Separation tank defining a separation 
chamber; 

an effluent inlet connected with Said Separation tank for 
permitting flow of the effluent Stream into Said Separa 
tion chamber to form a body of effluent in said sepa 
ration chamber, the body of effluent having an upper 
Surface; 

a grease depth level Sensor comprising an elongated 
conductive probe extending generally vertically in Said 
Separation tank from a location above the upper Surface 
of the body of effluent to a location below said prede 
termined level; 

a measuring means adapted to continuously measure the 
amount of water in the body of effluent by measuring 
the capacitance between the probe and a wall of the 
Separation tank as the thickness of a layer of grease in 
the tank varies, 

an actuatable mechanism; and 
control means adapted to actuate Said actuatable mecha 

nism in response to Said measuring means measuring a 
capacitance corresponding to an amount of water in 
Said tank when Said thickened layer of grease reaches 
Said predetermined level. 

22. Apparatus as Set forth in claim 21 wherein Said 
actuatable mechanism comprises a pump adapted to pump 
grease from the body of effluent in Said Separation chamber 
upon a thickened layer of grease in Said tank reaching a 
predetermined level. 

23. An interceptor as set forth in claim 22 wherein said 
measuring means comprises an R/C OScillator circuit and 
Said control means is responsive to Said oscillator circuit to 
control a pump. 

24. Apparatus as Set forth in claim 21 wherein Said 
actuatable mechanism comprises an indicator assembly 
including audible or visual Signal devices. 

25. Apparatus as Set forth in claim 21 wherein Said 
actuatable mechanism comprises electric circuitry operative 
to transmit a Signal indicative of the amount of water in Said 
tank to a remote location. 

26. Apparatus as Set forth in claim 21 wherein Said 
actuatable mechanism comprises electric circuitry operative 
to transmit Said Signal to a remote location over a telephone 
line. 
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27. Apparatus as Set forth in claim 21 wherein Said 
actuatable mechanism comprises electric circuitry operative 
to transmit Said Signal to a remote location wirelessly. 

28. An interceptor as set forth in claim 21 wherein said 
control means comprises a controller having a non-volatile 
memory and an equation of frequency verSuS Water level 
that is valid for Substantially all points along the length of 
Said probe, and Said controller is operative to compare the 
Sensed capacitance with values Stored in its memory, and on 
the basis of Said comparison, determine whether the amount 
of grease in Said Separation tank is Sufficient to actuate Said 
actuatable mechanism. 

29. An interceptor as set forth in claim 28 wherein said 
controller comprises means to account for buildup of mate 
rials on Said Sensor during the lifetime of Said interceptor. 

30. An interceptor as set forth in claim 21 further includ 
ing electric circuitry for effecting manual calibration of Said 
grease depth level Sensor, including a variable resistor. 

31. An interceptor as set forth in claim 21 further includ 
ing electric circuitry for effecting automatic calibration of 
Said grease depth level Sensor, including a microprocessor. 

32. An interceptor as set forth in claim 21 further includ 
ing 

electric circuitry for receiving a first output signal indica 
tive of Said measured capacitance, and 

means for connecting Said electric circuitry with a tele 
phone line; 

Said electric circuitry being responsive to an interrogation 
Signal received over the telephone line to transmit a 
Second output Signal corresponding to the first output 
Signal, over the telephone line, to a remote location, for 
use in determining at the remote location the amount of 
grease in the body of effluent in the Separation tank. 

33. Apparatus as set forth in claim 32 further including at 
least one local Status indicator connected with Said electric 
circuitry for Visually and/or audibly indicating the amount of 
grease in the body of effluent in the Separation tank. 
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34. Apparatus for removing grease from an effluent Stream 
containing grease and Water, comprising: 

a grease/water Separation tank defining a separation 
chamber; 

an effluent inlet connected with Said Separation tank for 
permitting flow of the effluent Stream into Said Separa 
tion chamber to form a body of effluent in said sepa 
ration chamber, the body of effluent having an upper 
Surface; 

a grease depth level Sensor for use in determining the 
amount of grease in the body of effluent and for 
providing a first output Signal indicative of the amount 
of grease in the body of effluent; 

electric circuitry for receiving Said first output signal, and 

a transmitter coupled with Said electric circuitry for 
wireleSS transmission to a remote location of a Second 
output signal corresponding to the first output Signal, 
for use in determining at the remote location the 
amount of grease in the body of effluent in the Sepa 
ration tank. 

32. Apparatus as Set forth in claim 31 wherein Said Sensor 
is operative to Sense the amount of water in the body of 
effluent thereby to determine the amount of grease in the 
body of effluent. 

35. Apparatus as set forth in claim 34 wherein said sensor 
is a capacitive level Sensor. 

36. An interceptor as set forth in claim 34 further includ 
ing electric circuitry for effecting manual calibration of Said 
grease depth level Sensor, including a variable resistor. 

37. An interceptor as set forth in claim 34 further includ 
ing electric circuitry for effecting automatic calibration of 
Said grease depth level Sensor, including a microprocessor. 


