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F1G. 1.—PRINCIPLE OF TANC‘ENT GALVANOMETER,

adjusted at any angle or raised or lowered. This magnet
serves as an artificial meridian when the galvanometer is used
for ordinary work. When it is used as a tangent galvano-
meter the maguet is removed.

The tangent galvanometer must be arranged with the coil
and the needle in the magnetic meridian, and its adjustment
must be such that a current which produces a certain deflection
of the needle in one direction will, when reversed, produce a
like deflection in the opposite direction. The angle of maxi-

F1G6. 2.—TANGENT GALVANOMETER.

mum sensitiveness in the tangent galvanometer is 45° ; there-
fore, when it is possible to do so, the current should be ar-
ranged to produce a deflection approximating 45°.

The resistance of a battery may be ascertained by means
of the tangent galvanometer as follows: The battery is con-
nected with the galvanometer, and the deflection of the needle
is noted ; then a variable resistance is introduced and adjusted
until there is a deflection, the tangent of the angle of which
is equal to one-half the tangent of the angle of the first de-

flection. The resistance thus introduced is equal to that of
the battery and galvanometer. Take from this quantity the
resistance of the galvanometer and the remainder will be the
resistance of the battery.

For example, when a battery placed in circuit with a tan-
gent galvanometer produces a defleetion of 48”, the tangent *
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+  F1G. 3—ARRANGEMENT OF SWITCH CONNECTIONS,

of that angle being 1-111, half of this quantity would be 0°555,
which is very nearly the tangent of the angle of 29°; there-
fore, resistance is introduced until the needle falls back to 29°.
Assuming this resistance to be 15 ohms, and the resistance
of the galvanometer to be 10 ohms, the galvanometer resist-
ance deducted from the resistance introduced leaves 5 ohms,
which is the resistance of the battery.

To measure the electromotive force of a battery a standard
cell is necessary. A Daniell or gravity cell, having an E. M.
F. of 1:079 volts, is commonly used. This is connected with
the tangent galvanometer, and the deflection and total resist-
ance in the circuit, which must be high, is noted. The stand.
ard battery is then removed and the one to be measured is
inserted in its place, aud the resistance of the circuit is ad-
justed until the deflection of the galvanometer needle is the
game as in the first case. It now becomes a matter of simple
proportion, which is as follows :—

E. M. F. F.M. F. Total Total
of standard : of battery : : resistance : resistance
battery. being in first in second
measured. case. case.

Assuming the resistance in the first case to have been 2,500
ohms, and that in the second case 2,000 ohms, the proportion
would stand thus :—

Unknown

1,079 : E.M.F. 2,500 : 2,000

or as 5 to 4. The E. M. F. of the battery measured is there-
fore 0'8632 volt.

A convenient arrangement of the tangent galvanometer scale
is to have one side of the scale divided into degrees, the other
side being arranged according to the tangent principle, so
that the reading will be direct and reference to the table of
tangents will be avoided.

The simplest method of measuring resistance is that known
as the substitution method, in which the unknown resistance
and a galvanometer are placed in the circuit of the battery ;
the deflection of the galvanometer needle is noted. A vari-
able known resistance is then substituted for the unknown

* A table of natural tangents may be found in almost any engi-
neer’s hand book.
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