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Dynamometer
• Power in dc circuits can also be measured by wattmeter. Wattmeter can give direct

indication of power and there is no need to multiply two readings as in the case 

when ammeter and voltmeter is used.

• The type of wattmeter most commonly used for such power measurement is the
dynamometer. It is built by 
– (1) two fixed coils, connected in series and positioned coaxially with space between them, and 

– (2) a moving coil, placed between the fixed coils and fitted with a pointer. Such a construction for a 
dynamometer-type wattmeter is shown in Figure 
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Dynamometer
• It can be shown that the torque produced in the dynamometer is proportional to 

the product of the current flowing through the fixed coils times that through the 
moving coil.

• The fixed coils, generally referred to as current coils, carry the load current while 
the moving coil, generally referred to as voltage coil, carries a current that is 
proportional, via the multiplier resistor RV , to the voltage across the load resistor 
R. 

• As a consequence, the deflection of the moving coil is proportional to the power 

consumed by the load.
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Fixed coils
• Such an instrument has two coils connected in different ways to the same circuit of which power is to be

measured. The fixed coils or the field coils are connected in series with the load so as to carry the same
current as the load.

• The fixed coils are hence, termed as the Current Coils (CC) of the wattmeter. The main magnetic field is
produced by these fixed coils. This coil is divided in two sections so as to provide more uniform magnetic
field near the centre and to allow placement of the instrument moving shaft.

• Fixed coils are usually wound with thick wires for carrying the main load current through them.
• Windings of the fixed coil is normally made of stranded conductors running together but, insulated from

each other.
• Such stranding of the fixed coils also reduces Eddy-current loss in the conductors.
• Fixed coils are mounted rigidly with the coil supporting structures to prevent any small

movement whatsoever and resulting field distortions. Mounting supports are made of
ceramic, and not metal, so as not to disturb the magnetic field distribution.



Electrodynamometer type wattmeter

Moving coil system
• The moving coil that is connected across the load carries a current proportional to 

the voltage. Since the moving coil carries a current proportional to the voltage, it is 
called the voltage coil or the pressure coil or simply PC of the wattmeter. 

• A high value non-inductive resistance is connected in series with the voltage coil 
to restrict the current through it to a small value.

• The moving coil, made of fine wires, is wound either as a self-sustaining air-cored 
coil,or else wound on a nonmetallic former. A metallic former, otherwise would 
induce Eddycurrents in them under influence of the alternating field.
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Movement and Restoring System

• The moving, or voltage coil along with the pointer is mounted on an aluminum spindle 
in case jewel bearings are used to support the spindle. 

• For higher sensitivity requirements, the moving coil may be suspended from a torsion 
head by a metallic suspension which serves as a lead to the coil. 

• In other constructions, the coil may be suspended by a silk fibre together with a spiral 
spring which gives the required torsion. 

• The phosphor-bronze springs are also used to lead current into and out of the moving 
coil. 

• In any case, the  torsion head with suspension, or the spring, also serves the purpose of 
providing the restoring torque to bring the pointer back to its initial position once 

measurement is over.



Electrodynamometer type wattmeter
Damping system

• Damping in such instruments may be provided by small aluminum vanes attached at 
the bottom of the spindle. 

• These vanes are made to move inside enclosed air chambers, thereby creating the 
damping torque.

• In other cases, the moving coil itself can be stitched on a thin sheet of mica, which acts 
as the damping vane while movements.

Shielding System

• It is essential to shield the electrodynamometer-type instruments from effects of 
external magnetic fields. Enclosures of such instruments are thus made of alloys with 
high permeability to restrict penetration of external stray magnetic fields into the 
instrument.



Electrodynamometer type wattmeter-
Working



Electrodynamometer type wattmeter-
Working



Electrodynamometer type wattmeter-
Working



Electrodynamometer type wattmeter-
Working



Electrodynamometer type wattmeter-
Working



Electrodynamometer type wattmeter-
Working



Electrodynamometer type wattmeter-
Working



Example



Solution



Solution



Example


