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Introduction to 
Bridge Measurements



Precision measurements of components have
been made for many years using various forms
of bridges.

The simplest form of bridge is for the purpose
of measuring resistance and is called the
Wheatstone bridge.



There are variations of the Wheatstone bridge
for measuring very high and very low
resistances.

AC bridges are for measuring inductance,
capacitance, admittance, conductance and
any of the impedance parameters.





Figure shows the 
schematic of 
Wheatstone bridge.
The bridge has four 

resistive arms, 
together with a source 
of emf and a null 
detector, usually a 
Galvanometer, or 
other sensitive current 
meter.



The current through the 
Galvanometer depends 
on the potential 
difference between 
points c and d.

The bridge is said to be 
balanced when the 
potential difference 
across the 
Galvanometer is 0V.



This indicates there is
no current through the
Galvanometer.

This condition occurs,
when the voltage from
point c to point a
equals voltage from
point d to point a.



Resistor R3 is called 
the Standard arm of 
the Bridge and 
Resistor R1 are called 
the ratio arm.



The Bridge is balanced when

I1R1=I2R2 --------(1)

If the Galvanometer current 
is zero, the following 
conditions exist

I1=I3=E/(R1+R3) --------(2)

I2=I4=E/(R2+R4) --------(3)



Combining and simplifying

R1/(R1+R3) = R2/(R2+R4)

From which

R1R4 = R2R3

This is the well known 
expression for Balance of 
Wheatstone Bridge



R1R4 = R2R3

If three of the resistance have 
known values, the fourth value 
may be determined from the 
above equation

Hence if R4 is the unknown 
resistor, its resistance Rx can 
be expressed as

Rx = R2R3/R1


