Bridges and Their Application

Bridge circuit are extensively used for measuring component
values, such as resistance, inductance, capacitance, and other
circuit parameters directly derived from component values such
as frequency, phase angle, and temperature. Bridge accuracy
measurements are very high because their circuit compares the
value of an unknown component to that of an accurately known
component (a standard).
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1- D.c Bridges: The basic D.c bridges consist of four resistive
arms with a source of emf (a battery) and a detector usually
galvanometer or other sensitive current meter. D.c bridges
are generally used for the measurement of resistance
values.
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a) Wheatstone Bridge: This is the best and commonest
method of measuring medium resistance values in the range
of 1Q to the low (megohm). The current through the
galvanometer depends on potential difference between
point (c) and (d). The bridge is said to be balance when
potential difference across the galvanometer is zero volts,
so there is no current through the galvanometer (Ig=0).
This condition occurs when Vca=Vda or Vcbh=Vdb hence
the bridge is balance when
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V1=V2 ....(1) Since Ig = 0 so by voltage divider rule

R
| 2
w— . (2) and V, = E s . ...(3)
R, +R, : = p p
Substitute equations (2) & (3) in equ. (1)

Rl R,

R, +R, R,+R,

V. =E

Thus R1 R4 = R2 R3 is the balance equation for
Wheatstone bridge So, if three of resistance values are
known, the fourth unknown ones can be determined
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R3 are called the standard arm of the bridge and resistors
R2 and R1 are called the ratio arms.
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b) Kelvin Bridge: Kelvin bridge is a modification of the
Wheatstone bridge and provides greatly increased accuracy
in the measurement of low value resistance, generally
below (1€). It is eliminate errors due to contact and leads
resistance. (Ry) represent the resistance of the connecting
lead from R3 to R4. Two galvanometer connections are
possible, to point (m) or to point (n).

1- If the galvanometer connect to point (m) then R4 = Rx +
Ry therefore unknown resistance will be higher than its
actual value by Ry

2- If the galvanometer connect to point (n) then R4 = R3 +
Ry therefore unknown resistance will be lower than its
actual value by Ry
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3- If the galvanometer connect to point (p) such that
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Substituting equ.(1) in to equ.(2) we obtain
Rl

RX+[R1+R2

1R,

This reduces to

So the effect of the resistance of the connecting lead from

point (m) to point (n) has be eliminated by connecting the
galvanometer to the intermediate position (p).
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c) Kelvin Double Bridge: Kelvin double bridge is used for
measuring very low resistance values from approximately
(1Q to as low as 1x10-5Q). The term double bridge is used
because the circuit contains a second set of ratio arms
labelled Ra and Rb. If the galvanometer is connect to point

(p) to eliminates the effect of (yoke resistance Ry).
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Sub.equ. (5) in to equ. (2) and equ. (4) into equ.(3) then
substitute the result in equ.(1), we get
(R,+ R,) R, R R

(Ra+Rb)+Ry R1+R2 (Ra+ Rb)+Ry
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This 1s the balanced equation

A = A then |R, = R—3&

If =2
Ry, 2 ’ R,




