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“* A.C. Bridges

** Maxwell’s Inductance Bridge

** Maxwell-Wien Bridge

** Anderson Bridge

»  Hay’s Bridge

%* The Owen Bridge

** Heaviside Compbell Equal Ratio Bridge
*+ Capacitance Bridge

** De Sauty Bridge

** Schering Bridge

** Wien Series Bridge

** Wien Parallel Bridge
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A.C. Bridges

Resistances can be measured by direct-current Wheatstone

bridge, shown in Fig. 16.1 (a) for which the condition of balance is

that |
R, R, -
R = R, O RiRy = R2Ry

Inductances and capacitances can also be measured by a similar
four-arm bridge, as shown in Fig. 16.1 (b); instead of using a
source of direct current, alternating current is employed and
galvanometer is replaced by a vibration galvanometer (for
commercial frequencies or by telephone detector if frequencies

are higher (500 to 2000 Hz)).
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A.C. Bridges
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Maxwell’s Inductance Bridge

+
0.0

The bridge circuit is used for medium inductances
and can be arranged to yield results of considerable
precision. As shown in Fig. 16.2, in the two arms,
there are two pure resistances so that for balance
relations, the phase balance depends on the

remaining two arms.

James Clark Maxwell
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TS P N R Y -
Z, R -jX. R X: KR R,
e
51t jocn =5
Z.= Ry+ jol, and Z, =R, <
Balance condition is Z,Z, = Z,Z, \/V

Maxwell — Wien Bridge or Maxwell’s L/C Bridge

As referred to in Art. 16.2, the positive phase angle of
an inductive impedance may be compensated by the
negative phase angle of a capacitive impedance put in the
opposite arm. The unknown inductance then becomes
known in terms of this capacitance.

Let us first find the combined impedance of arm 1.

Fig. 16.5

.R|(R3+j(nl/_;) : C
=R,R; or RR; + jol; R, = R,R; + joCR,R
or 1+ joCR 2Ry or RiR; + jol3 Ry = RyRy + joCR Ry R,
Separating the real and imaginaries, we get
R\R; =R,R, and Ly R = CR{R,R,.R =§:_Q& and L =CRyR,
|
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