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contact, galvanometer, audio frequency oscillator, head phone,
accumulator, two two-way Keys, connection wires.

Description of Apparatus : Post-office box : Fig. 55 shows
the post-office box. There are three terminals A, B and C in its
upper part. Between the terminals A and B, there is a resistance
P and between the terminals B and C, there is a resistance Q. In
both of these arms, there are three standard resistances of 10 £,
100 © and 1000 € connected in series.

B There 1s an ordinary resistance
box R between the terminals A and
D. The unknown resistance S is
connected between the terminals
C and D.

Theory : Fig. 53 shows the
electrie circuit for the determination
of ohmic resistance S of the coil with
the help of post office box. The ratio
arms AB and BC have resistances P
and Q respectively and the known
arm AD has the resistance R, In
the balanced condition of bridge
when there is no current in the
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Fig. 53. Wheatstone

bridge
galvanometer (i.e., Vi = Vp),
PvR 0
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Fig. 54 shows the electric circuit of wheatstone's bridge with
the a.c. source to determine the self
inductance of the coil. In the ratio
arm AB, a condenser C of known
capacity and a low resistance r in
series are joined across the resistance
P in parallel. In the diagonal BD, a
head phone is connected, instead of
galvanometer, and in the diagonal
AC, the audio frequency a.c. source

(oscillator) is connected instead of D
d.c. source (cell). In the balanced @

condition of bridge when there is
minimum sound in the head phone (or Fig. 54. Anderson's
there is no current in the head phone), bridge

the distribution of current is shown in the circuit. According to
Kirchhoff's laws,

At the point B, I1+1,-13=0 (1)
, 1
In the circuit AEBA, (r + _]CD_C) 1="PI, ..(1ii)
ey 1 :
In the circuit ADEA, I'x e =RI, (1v)
In the circuit BCDB, (St+jmL)1;=rl+Ql; (V)
Substituting I, = I3 — I in eqn. (iii),
1 :
(P+r+jmc)]—]’l3 -.(vi)
Substituting the value of I; from eqn. (iv) in egn. (v),
. |
(8 +/0L) Soor =1+ Qs
S + /oL — jJOCRr e
o ( J S0k )1 =Ql, ..(vii)

Dividing eqn. (vi) by eqn. (vii),
|
JOCR(P +r+ _/7'(;)_(:7 J P
(S+ joL - joCRr)  Q
or PS+jOLP—j@CRrP =j@CRQ (P+7)+ QR . (vi)
Equating the real and imaginary quantities on the two sideg
in the above eqn. (viil), we gel

PS = QR or P/Q =R/S
and ®LP - @CRrP = @CRQ (P +7)
=
or L=CR:-+CRQ(I+§)

Rr+ RQ+R—;)_’]

or L=C

=C[(R+S)r+RQ] (since S = RQ/P)
Thus the value of L can be calculated which is independent

of frequency of a.c. source.

Formula Used : With the d.c. source, in the condition of

balanced bridge
RQ
S="p
where S = ohmic resistance of inductive coil, Pand Q = resistances
in the ratio arms of post-office box, and R = resistance in the
known arm.
With a.c. source, in the balanced condition of bridge
L=C [(R+S)r+RQ]
where L = self-inductance of coil, C = capacity of condenser, and
r = low resistance connected with the condenser.
Procedure : The experiment is performed in the following
two steps :
(1) For the balance with d. c. source : (i) First complete the
electric circuit of Post-office box as shown in Fig. 55 and note the
capacity of condenser.
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Fig. 65. Post-office box
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