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TOPIC NAME- Transducers Types 

 

Inductance Transducers  

1.Magnetic circuit transducer  

Principle of operation: Self inductance or mutual inductance of ac-excited coil is varied by 

changes in the magnetic circuit. Applications: Pressure, displacement 

 2. Reluctance pickup Principle of operation: Reluctance of the magnetic circuit is varied by 

changing the position of the iron core of a coil. Applications: Pressure, displacement, 

vibration, position 

 3. Differential transformer Principle of operation: The differential voltage of two secondary 

windings of a transformer is varied by positioning the magnetic core through an externally 

applied force. Applications: Pressure, force, displacement, position  

4. Eddy current gage Principle of operation: Inductance of a coil is varied by the proximity 

of an eddy current plate. Applications: Displacement, thickness  

5. Magnetostriction gauge Principle of operation: Magnetic properties are varied by pressure 

and stress. Applications: Force, pressure, sound. 

 

Voltage and current Transducers  

 

1. Hall effect pickup Principle of operation: A potential difference is generated across a 

semiconductor plate (germanium) when magnetic flux interacts with an applied current. 

Applications: Magnetic flux, current  

2. Ionization chamber Principle of operation: Electron flow induced by ionization of gas due 

to radioactive radiation. Applications: Particle counting, radiation  

3. Photoemissive cell Principle of operation: Electron emission due to incident radiation on 

photoemissive surface. Applications: Light and radiation  

4. Photomultiplier tube 

         Principle of operation: Secondary electron emission due to incident radiation on 

photosensitive cathode. Applications: Light and radiation, photo-sensitive relays  

 

 

 

 

 

 

 

 



 

 

Self-Generating Transducers (No External Power) – Active Transducers  

They do not require an external power, and produce an analog voltage or current when 

stimulated by some physical form of energy. 

 1. Thermocouple and thermopile Principle of operation: An emf is generated across the 

junction of two dissimilar metals or semiconductors when that junction is heated. 

Applications: Temperature, heat flow, radiation. 2. Moving-coil generator Principle of 

operation: Motion of a coil in a magnetic field generates a voltage. Applications: Velocity. 

Vibration  

3. Piezoelectric pickup  

An emf is generated when an external force is applied to certain crystalline materials, such as 

quartz Sound, vibration. acceleration, pressure changes  

4. Photovoltaic cell 

 Principle of operation: A voltage is generated in a semi-conductor junction device when 

radiant energy stimulates the cell Applications: Light meter, solar cell  

 

 

Primary Transducers and Secondary Transducers- 

 Bourden tube acting as a primary detecter senses the pressure and converts the pressure into 

a displacement of its free end.The displacement of the free end moves the core of a linear 

variable differential transformer(LVDT) which produces an output voltage. 

 Analog Transducers-These transducers convert the input quantity into an analog output 

which is a continuous function of time. ◦ Strain Gauge ◦ LVDT ◦ Thermocouple ◦ Thermistor  

Digital Transducers-These transducers convert the input quantity into an electrical output 

which is in the form of pulses. ◦ Glass Scale can be read optically by means of a light 

source,an optical system and photocells 

 

 Transducers and Inverse Transducers- -A Transducer can be broadly defined as a device 

which converts a non-electrical quantity into an electrical quantity. Ex:-Resistive,inductive 

and capacitive transducers -An inverse transducer is defined as a device which converts an 

electrical quantity into a non-electrical quantity. Ex:-Piezoelectric crystals  
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