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CHAPTER 6: AC BRIDGES
AC Bridge

Definition: The bridge uses for measuring the value of unknown resistance, inductance and 
capacitance, is known as the AC Bridge. The AC bridges are very convenient and give the 
accurate result of the measurement. The construction of the bridges is very simple. The 
bridge has four arms, one AC supply source and the balance detector. It works on the 
principle that the balance ratio of the impedances will give the balance condition to the 
circuit which is determined by the null detector.



General Equation for an AC Bridge: (35th hour)

The bridges have four arms, two have non-inductive resistance and 
the other two have inductances with negligible resistance.

When the bridge is in a balanced condition,

The l1 and R1 are the unknown quantities which are measured in terms of R2, R3, R4 and L2. 
From equation (1) and (2) the following points are concluded.

The two balance equation is always obtained from the AC bridges.
The unknown quantities are determined through the balanced equations. The unknown 

quantities are usually inductance, capacitance and resistance.
The balance equations are independent of frequency.



Types of Maxwell’s Bridge

Two methods are used for determining 
the self-inductance of the circuit. They 
are
• Maxwell’s Inductance Bridge
• Maxwell’s inductance Capacitance 

Bridge

Maxwell’s Inductance Bridge
In such type of bridges, the value of 
unknown resistance is determined by 
comparing it with the known value of 
the standard self-inductance. The 
connection diagram for the balance 
Maxwell bridge is shown in the figure 
below.



Let, L1 – unknown inductance of resistance R1.
L2 – Variable inductance of fixed resistance r1.
R2 – variable resistance connected in series with inductor L2.
R3, R4 – known non-inductance resistance

At balance, 

The phasor diagram of Maxwell’s inductance bridge is shown in the 
figure.

36th hour



Maxwell’s Inductance Capacitance Bridge

In this type of bridges, the unknown resistance is measured with 
the help of the standard variable capacitance. The connection 
diagram of the Maxwell Bridge is shown in the figure below.



Let, L1 – unknown inductance of resistance R1.
R1 – Variable inductance of fixed resistance r1.
R2, R3, R4 – variable resistance connected in series with inductor L2.
C4 – known non-inductance resistance

For balance condition, 

By separating the real and imaginary equation we get,

The above equation shows that the bridges have two variables R4 and C4 which appear in 
one of the two equations and hence both the equations are independent.

The circuit quality factor is expressed as 
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Phasor diagram of Maxwell’s inductance capacitance bridge is shown in the figure 
below.



Advantages of the Maxwell’s Bridges (38th hour)

The following are the advantages of the Maxwell bridges

• The balance equation of the circuit is free from frequency.
• Both the balance equations are independent of each other.
• The Maxwell’s inductor capacitance bridge is used for the measurement of the high 

range inductance.

Disadvantages of the Maxwell’s Bridge

The main disadvantages of the bridges are

• The Maxwell inductor capacitance bridge requires a variable capacitor which is very 
expensive. Thus, sometimes the standard variable capacitor is used in the bridges.

• The bridge is only used for the measurement of medium quality coils.

Because of the following disadvantages, the Hays bridge is used for the measurement of 
circuit inductance which is the advanced form of the Maxwell’s Bridge.



HAYS BRIDGE CIRCUIT



In this bridge the electrical resistance is connected in series with the standard capacitor. Here 
l1 is unknown inductor connected in series with resistance r1. c4 is standard capacitor and r2, 
r3, r4 are pure electrical resistance forming other arms of the bridge.
From the theory of ac bridge we can write at balance point, 

Substituting the values of z1, z2, z3 and z4 in equation (1) we get,
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Now, Q factor of a coil is given by 

he equations (4) and (5) are dependent on the source frequency hence, in order to 
find the accurate value of l1 and r1 we should know the correct value of source 
frequency.
Let us rewrite the expression for l1, 

PHASOR DIAGRAM



Advantages of Hay's Bridge: (40th hour)

The bridge gives very simple expression for the calculation of unknown inductor of high 
value. The Hay's bridge require low value of r4 while Maxwell bridge requires high value 
of r4. Now let us analyse why should put low value of r4 in this bridge: Consider the 
expression of quality factor, As r4 presents in the denominator hence for high quality 
factor, r4 must be small.

Disadvantages of Hay's Bridge

Hay's bridge is not suitable for measurement of quality factor (Q<10) for Q<10 we should 
use Maxwell bridge.



Owen’s bridge





Theory of Owen’s Bridge (41st hour)

Let, L1 – unknown self-inductance of resistance R1
R2 – variable non-inductive resistance
R3 – fixed non-inductive resistance
C2 – variable standard capacitor
C4 – fixed standard capacitor

At balance condition,

On separating the real and imaginary part we get,



Advantages of Owen’s Bridge

The following are the advantages of Owen’s bridge.

The balance equation is easily obtained.
The balance equation is simple and does not contain any frequency component
The bridge is used for the measurement of the large range inductance.

Disadvantages of Owen’s Bridge

The bridge uses an expensive capacitor which increases the cost of the bridge and also it 
gives a one percent accuracy.

The value of the fixed capacitor C2 is much larger than the quality factor Q2

The Owen’s bridge is modified by connecting the voltmeter in parallel with the resistive arms 
of the bridge. The direct and alternating both the supply is given to the bridges. The 
ammeter is connected in series with the bridge for measuring the DC current. and the 
alternating current is measured by the help of voltmeter.
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Theory of Anderson Bridge ( 43rd hour)

Let, L1 – unknown inductance having a resistance R1.
R2, R3, R4 – known non-inductive resistance
C4 – standard capacitor

At balance Condition, 

The other balance condition equation is expressed as 

By substituting the value of Ic in the above equation we 
get,



on equating the equation, we get

Equating the real and the imaginary part, we get



Advantages of Anderson Bridge

The following are the advantages of the Anderson’s Bridge.

The balance point is easily obtained on the Anderson bridge as compared to Maxwell’s 
inductance capacitance bridge.

The bridge uses fixed capacitor because of which accurate reading is obtained.
The bridge measures the accurate capacitances in terms of inductances.

Disadvantages of Anderson Bridge

The main disadvantages of Anderson’s bridge are as follow.

The circuit has more arms which make it more complex as compared to Maxwell’s 
bridge. The equation of the bridge is also more complex.

The bridge has an additional junction which arises the difficulty in shielding the bridge.



Schering Bridge Measurement of Capacitance using Schering Bridge (44th hour)



Here, c1 is the unknown capacitance whose value is to be determined with series electrical 
resistance r1. Here, c1 is the unknown capacitance whose value is to be determined with 
series electrical resistance r1.
c2 is a standard capacitor.
c4 is a variable capacitor.
r3 is a pure resistor (i.e. non inductive in nature).
And r4 is a variable non inductive resistor connected in parallel with variable capacitor c4. 
Now the supply is given to the bridge between the points a and c. The detector is 
connected between b and d. From the theory of ac bridges we have at balance condition,

Substituting the values of z1, z2, z3 and z4 in the above equation, we get 

Equating the real and imaginary parts and the separating we get, 





DE SAUTY BRIDGE 
(45th hour)

Let us derive the expression for capacitor c1 in terms of standard capacitor and resistors.
At balance condition we have, 

It implies that the value of capacitor is given by the expression 



Here Grover has introduced electrical resistances r1 and r2 as shown in above on arms 1-2 
and 4-1 respectively, in order to include the dielectric losses. Also he has connected 
resistances R1 and R2 respectively in the arms 1-2 and 4-1. Let us derive the expression 
capacitor c1 whose value is unknown to us. Again we connected standard capacitor on the 
same arm 1-4 as we have done in De Sauty's bridge. At balance point on equating the 
voltage drops we have: 


