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UNIT NAME-   Measurement of other  non electrical quantities such as humidity, pH level and 

vibrations, light measurement, speed measurement using Tachometer and Stroboscope  

 

TOPIC NAME- Electrical tachometers: 

 

An electrical tachometer depends for its indications upon an electrical' signal generated in 

proportion to the rotational speed of the shaft. Depending on the type of the transducer, electrical 

tachometers have been constructed in a variety of different designs. 

 

1. Drug cup tachometer: 

 

 
 

In an eddy current or drag type tachometer, the test shaft rotates a permanent magnet 

and this induces eddy currents in a drag cup or disc held close to the magnet. The 

eddy currents produce a torque which rotates the cup against the torque of a spiral 

spring. The disc tums in the direction of the rotating magnetic field until the torque 

developed equals that of the spring. A pointer attached to the cup indicates the 

rotational speed on a calibrated scale. The automobile speedometers operate on this 

principle and measure the angular speed of the wheels. The rotational measurement is 

subsequently converted into linear measurement by assuming some average diameter 

of the wheel, and the scale is directly calibrated in linear speed units. 

 

 

 

 

 

 

 

 

 

 

 



 

2. Commutated capacitor tachometer: 

 

 

 

 

 

 
The operation of this tachometer is based on alternately charging and discharging a capacitor. 

These 

operations are controlled by the speed of the machine under test. The instrument essentially 

consists of: 

h) Tachometer head containing a reversing switch, operated by a spindle which reverses 

twice with each revolution. 

10. Indicating unit containing a voltage source, a capacitor, milliammeter and a calibrating 

circuit. When the switch is closed in one direction, the capacitor gets charged from d-c supply 

and the current starts flowing through the ammeter. When the spindle operates the reversing 

switch to close it in opposite direction, capacitor discharges through the ammeter with the 

current flow direction remaining the same. The instrument is so designed that the indicator 

responds to the average current. Thus, the indications are proportional to the rate of reversal 

of contacts, which in turn are proportional to speed of the shaft. The meter scale is graduated 

to read in rpm rather than in milliamperes. The tachometer is used within the range 200 - 

10000 rpm. 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

)Tachogenerators: These tachometers employ small magnet type d.c or a.c generators which 

translate the rotational speeds into d.c. or a.c voltage signal. The operating principle of such 

tachometers is illustrated in Fig. Relative perpendicular motion between a magnetic field and 

conductor results in voltage generation in the conductor. 

 
 

 D. C. tachometergenerator: This is an accurately made dc. generator with a permanent 

magnet 

of horse-shoe type. With rotation of the shaft, a pulsating dc. Voltage proportional to the shaft 

speed is produced, and measured with the help of a moving coil voltmeter having uniform 

scale and calibrated directly in terms of speed. The tachometer is sensitive to the direction of 

rotation and thus can be used to indicate this direction by the use of an indicator with its zero 

point at mid-scale. For greater accuracy, air gap of the magnetic paths must be maintained as 

uniform as possible. Further, the instrument requires some form of commutation which 

presents the problem of brush maintenance. 

 A.C. tachometer generator: The unit embodies a stator surrounding a rotating permanent 

magnet. The stator consists of a multiple pole piece (generally four), and the permanent 

magnet is installed in the shaft whose speed is being measured. When the magnet rotates, an 

a.c. voltage is induced in the stator coil. The output voltage is rectified and measured with a 

permanent magnet moving coil instrument. The instrument can also be used to measure a 

difference in speed of two sources by differentially connecting the stator coils. 

Tachogenerators have been successfully employed for continuous measurement of speeds 

upto 500 rpm with an accuracy of ±1%. 


