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Wheatstone Bridge

Definition: Wheatstone bridge I1s a type of dc bridge that is used for the measurement of
unknown resistance. It Is a senes-parallel combination of 4 resistances that provides zero
difference voltage at the balanced condition. The principle of null indication is the basis of

working of Wheatstone bridge and thus provides high accuracy in measurements.
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Wheatstone bridge circuit ‘
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In order to determine the bridge balance equation,

I1R1 — Isz TUTIONS

The following condition must be fulfilled in order to have null current through the galvanometer.

4
L= B R
o vV
b= 4= 53R,

On substituting the above value in previously defined equation

VXR, VXR,
Ri+Rs R,+R,

R, X (R; + Rs) = Ry X (Ry + R3)
R]_Rz + R1R4 - Rle + R2R3

Thus, on cancelling like terms from both the sides, we will have,

RaR,
Ry

R4=
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Unbalanced condition of a Wheatstone bridge

o : : - 5 TUTIONS
At the unbalanced condition of the bridge, by applying general circuit analysis we can conclude

the extent of deflection. However, Thevenin’s theorem shall be used here.

The figure below shows the unbalanced condition of the Wheatstone bridge.

Unbalanced wheatstone bridge

Electronics Coach

As we can see that galvanometer is not present in the circuit because in Thevenin’s equivalent
voltage is determined by detaching the galvanometer. Thus, terminal ‘a’ and ‘b’ are open circuit
haora in nrdar ito find thgo circuit vnoltang haotwaoaon thgo hwo togrminals
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I'he potential at point a IS given as

_VXR,
¢  Ri+Rs
TUTIONS
and
The potential at point b Is given as
_VXR,
b~ R,+R,

Thus, Thevenin’s equivalent voltage is represented by the potential between a and b which is the

difference between V,; and Vy,
Vin= Va—Vp

R R
V V 3 - 4
th (R1+R3 R,+R, )

Furthermore, by replacing the voltage source with internal impedance, one can evaluate

Thevenin’s equivalent resistance.

As the internal resistance is considered to be very low, we assume it as 0Q).
Ry R,

— AW AM—

a o— R.=0 —h

—A\N NN—
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