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CHAPTER 4: MEASUREMENT OF RESISTANCE 

Measurement of Low Resistance (<1Ω)
The major problem in measurement of low resistance values is the contact resistance or 
lead resistance of the measuring instruments, though being small in value is comparable to 
the resistance being measured and hence causes serious error. The methods employed for 
measurement of low resistances are:-
• Kelvin’s Double Bridge Method
• Potentiometer Method
Kelvin’s Double Bridge
Kelvin’s double bridge is a modification of simple Wheatstone bridge. Figure below shows 
the circuit diagram of Kelvin’s double bridge. 



As we can see in the above figure there are two sets of arms, one with resistances P and 
Q and other with resistances p and q. R is the unknown low resistance and S is a 
standard resistance. Here r represents the contact resistance between the unknown 
resistance and the standard resistance, whose effect we need to eliminate. For 
measurement we make the ratio P/Q equal to p/q and hence a balanced Wheatstone 
bridge is formed leading to null deflection in the galvanometer. Hence for a balanced 
bridge we can write

Putting eqn 2 in 1 and solving and using P/Q = p/q, we get-

Hence we see that by using balanced double arms we can eliminate the contact 
resistance completely and hence error due to it. To eliminate another error caused due 
to thermo-electric emf, we take another reading with battery connection reversed and 
finally take average of the two readings. This bridge is useful for resistances in range of 
0.1µΩ to 1.0 Ω.



Measurement of Medium Resistance (1Ω - 100kΩ) (29th hour)
Following are the methods employed for measuring a resistance whose value is in the range 
1Ω - 100kΩ -
• Ammeter-Voltmeter Method
• Wheatstone Bridge Method
• Substitution Method
• Carey- Foster Bridge Method
• Ohmmeter Method
Ammeter Voltmeter Method
This is the most crude and simplest method of measuring resistance. It uses one ammeter to 
measure current, I and one voltmeter to measure voltage, V and we get the value of 
resistance as Now we can have two possible connections of ammeter and voltmeter, shown 
in the figure below. 



Now in figure 1, the voltmeter measures voltage drop across ammeter and the unknown 
resistance, hence 

Hence, the relative error will be,

For connection in figure 2, the ammeter measures the sum of current through voltmeter 
and resistance, hence 

The relative error will be, 

It can be observed that the relative error is zero for Ra = 0 in first case and Rv = ∞ in 
second case. Now the questions stand that which connection to be used in which case. To 
find out this we equate both the errors 



Wheatstone Bridge Method (30th hour)
This is the simplest and the most basic bridge circuit used in measurement studies. It mainly 
consists of four arms of resistance P, Q; R and S. R is the unknown resistance under 
experiment, while S is a standard resistance. P and Q are known as the ratio arms. An EMF 
source is connected between points a and b while a galvanometer is connected between 
points c and d. 

A bridge circuit always works on the principle of 
null detection, i.e. we vary a parameter until the 
detector shows zero and then use a mathematical 
relation to determine the unknown in terms of 
varying parameter and other constants. Here also 
the standard resistance, S is varied in order to 
obtain null deflection in the galvanometer. This null 
deflection implies no current from point c to d, 
which implies that potential of point c and d is 
same. Hence 

Combining the above two equations we get the famous equation –



Measurement of High Resistance (>100kΩ)
Following are few methods used for measurement of high resistance values-

• Loss of Charge Method
• Megger
• Megohm bridge Method
• Direct Deflection Method

Megger or Ohmmeter

Megger is a portable instrument which is used to measure insulation resistance of the 
electrical machinery or system. It can be battery operated or mechanically operated (hand 
crank dc generator) and gives direct reading in ohms. For this reason it is also called as ohm 
meter. Onboard ship, different systems are present with large voltage ratings and therefore 
Megger comes in the range of 100V to 5000V.



31st hour



Construction

The important construction features of Megger consist of following parts:

❑ Control and Deflecting coil: They are normally mounted at right angle to each other 
and connected parallel to the generator. The polarities are such that the torque 
produced by them is in opposite direction.

❑ Permanent Magnet: Permanent magnet with north and south poles to produce 
magnetic effect for deflection of pointer.

❑ Pointer and scale: A pointer is attached to the coils and end of the pointer floats on a 
scale which is in the range from “zero” to “infinity”. The unit for this is “ohms”.

❑ D.C generator or battery connection: Testing voltage is supplied by hand operated 
D.C generator for manual operated Megger and a battery and electronic voltage 
charger for automatic type Megger.

❑ Pressure coil and current coil: Provided for preventing damage to the instrument in 
case of low external source resistance.


