Galvanometer

to induce an emf.

field to produce a current in a second coil Y which shared the same iron core.
This second circuit, Y, contained a galvanometer to detect any current but
contained no battery. He met no success with constant currents. But the long-
sought effect was finally observed when Faraday noticed the galvanometer in
circuit Y deflect strongly at the moment he closed the switch in circuit X.
And the galvanometer deflected strongly in the opposite direction when he
opened the switch in X. A constant current in X produced a constant magnetic
field which produced no current in Y. Only when the current in X was starting
or stopping was a current produced in Y.

Faraday concluded that although a constant magnetic field produces no
current in a conductor, a changing magnetic field can produce an electric
current. Such a current is called an indueed current. When the magnetic field
through coil Y changes, a current occurs in Y as if there were a source of emf in
circuit Y. We therefore say that

a changing magnetic field induces an emf,

Faraday did further experiments on electromagnetic induction, as this
phenomenon is called. For example, Fig. 21-2 shows that if a magnet is moved
quickly into a coil of wire, a current is induced in the wire. If the magnet is
quickly removed, a current is induced in the opposite direction (B through the
coil decreases). Furthermore, if the magnet is held steady and the coil of wire is
moved toward or away from the magnet, again an emf is induced and a current
flows, Motion or change is required to induce an emf. It doesn’t matter whether
the magnet or the coil moves. It is their relarive motion that counts,

FIGURE 21-1 Faraday's experiment
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Relative motion—magnet
or coil moving induces current

FIGURE 21-2 (a) A current is induced when a magnet is moved toward a coil, momentarily increasing
the magnetic field through the coil. (b) The induced current is opposite when the magnet is moved away
from the coil (B decreases). Note that the galvanometer zero is at the center of the scale and the needle
deflects left or right, depending on the direction of the current. In (c), no current is induced if the
magnet does not move relative Lo the coil. It is the relative motion that counts here: the magnet can be

held steady and the coil moved, which also induces an emf.

= g iy 13l

-/ maoves up )
' ~ toward coil /) Magnet
e (B in coil ‘ l moves
g increasing)
@ - {—ﬂs ¥

down

- I"’s decreasing)

ﬂ (B in coil (c} 78

& No

/1 movement
(B in coil
constant)

SECTION 21-1  Induced EMF



