Low Coolant Level Transducer and Indicator

Prototype Design for Eggenfellner Aircraft Inc. by Gary Newsted, March 2002

When used in conjunction with a suitable probe, this transducer circuit will sense the presence and absence of a liquid across a pair of submersed probe contacts.   The circuit was specifically designed for engine coolant reservoirs with built-in, two-pole, capacitive type probe.

The transducer operates on a principle of electrical conductivity of a liquid.  A small positive charge is applied to one probe pole.  The dielectric quality of the liquid will support a current flow to the opposite probe pole.  This current will be amplified, then inverted, to provide a “loss” indication to a second amplifier, which in turn drives both visual and audible indicators when no coolant is present.  Thus, when no coolant is present, the first amplifier turns off, switching the second amplifier on, sounding the alarm.   Conversely, when coolant is present, the first amplifier turns on, switching the second amplifier off, silencing the alarm.  

Operational Parameters

Voltage Range:


+9 to +16 VDC.

Idle Amerage:



1.7   mA

Visual Alarm On:


12.5 mA 

Visual and Audible Alarm On:
22.5 mA

Max Alarm Drive Capability:

200  mA

Probe Sensitivity:


0 through 1 Meg ohm.
The transducer has been tested in clear water, and both orange and green types of automotive antifreeze.  Trigger sensitivity appears adequate for most any liquid assuming a simple passive probe is used.  If the circuit does not operate with a specific probe type, it can be bench calibrated for that probe by varying resistor values.

Installing and Testing the Transducer

Probe:  The pair of wires labeled “COOLANT LEVEL PROBE” are to be connected to the coolant level probe (simple eh?).   They are not polarized, so it doesn’t matter which one hooks up to which pin of the probe.  An appropriate connector is left to the installers creativity.  Be certain to seal this connection to prevent false sensing should the connector become soaked with coolant in the presence of a leak.

Indicators:  The pair of wires labeled “INDICATORS” must be routed to a suitably visible location on the instrument panel or in the cockpit.  Two types of indicators can be installed.   A red LED will provide a visual indication of coolant loss.   Optionally, a small buzzer will provide an audible alarm.  A toggle switch is included to silence the audible alarm.   Regardless of whether using one or both indicator types, the red wires must be connected to the red wire of the harness and the black wires must be connected to the black wire of the harness.   These wires were left unconnected to make it easier to install the indicators and to allow your choice of indicator type/s.  

Power and Ground: The last pair of wires labeled “POWER” must be connected to a source of power and ground.  The wire with the red sleeve goes to +12 VDC, the other to ground.  The circuit contains polarity protection so you can’t damage it if you hook it up backwards (but why would you do that?). The circuit consumes such a small amount of current that it is hardly necessary to dedicate a separate breaker to the unit.  Instead, tap into an existing 1-Amp circuit or if you’re a purist, insert a tiny inline fuse in series with the power wire (500 mA is plenty).

NOTE:  I’ve left the circuit board exposed so you could look it over.   If you install it in an airplane, insert the large chunk of shrink tubing over it and shrink it down.  No cooling is required, although the open ends of the shrink tubing will provide some beneficial airflow.  Avoid placing the circuit board near major heat sources.

Bench Testing:  If you care to try out the circuit without installing it in an aircraft, simply make the power and indicator connections and touch the ends of the probe wires to the liquid directly.  You can even trigger the circuit by touching the probe wires to your fingers (anything that raises your body’s salt content will improve your dielectric qualities!  Chips, beer, etc.).

Circuit Components and Schematic
Component List

1. D1 – Rectifier Diode 1N4001

2. R1, R3 – Resistor 10K ohm ¼ watt

3. R2 – Resistor 1K ohm ¼ watt

4. T1, T2 – Transistor 2N3904 (or 2N2222) NPN

5. LED – 12 VDC 15 mA with built-in resistor (Radio-Shack p/n 276-270A)

6. Switch – SPST Toggle or equiv.

7. Buzzer – 12 VDC 15 mA (Radio-Shack p/n 273-055A) or equip piezo alarm.
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