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FIGURE 21-26 Diagram of a
microphone that works by induction.
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FIGURE 21-27 (a) Read/Write
(playback/recording) head for tape or
disk. In writing or recording, the electric
input signal to the head, which acts as
an electromagnet, magnetizes the
passing tape or disk. In reading or play-
back. the changing magnetic field of the
passing tape or disk induces a changing
magnetic field in the head, which in
turn induces in the coil an emf that is
the output signal. (b) Photo of a hard
drive showing several platters and
read/write heads that can quickly move
from the edge of the disk to the center.
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Microphone

There are various types ol microphones, and many operate on the principle of
induction. In one form, a microphone is just the inverse of a loudspeaker
(Section 20-10). A small coil connected to a membrane is suspended close (o
a small permanent magnet, as shown in Fig. 21-26. The coil moves in the
magnetic field when sound waves strike the membrane and this motion induces
an emf. The frequency of the induced emf will be just that of the impinging
sound waves, and this emf is the “signal™ that can be amplified and sent to
loudspeakers, or sent to a recorder.

Read/Write on Tape and Disks

Recording and playback on tape or disks is done by magnetic heads.
Recording tapes for use in audio and video tape recorders contain a thin
layer of magnetic oxide on a thin plastic tape. During recording, the audio
and/or video signal voltage is sent to the recording head. which acts as a tiny
electromagnet (Fig. 21-27) that magnetizes the tiny section of tape passing
over the narrow gap in the head at each instant. In playback, the changing
magnetism of the moving tape at the gap causes corresponding changes in
the magnetic field within the soft-iron head, which in turn induces an emf in
the coil (Faraday’s law). This induced emf is the output signal that can be
amplified and sent to a loudspeaker (audio) or to the picture tube (video). In
audio and video recorders, the signals may be analog—they vary continu-
ously in amplitude over time. The variation in degree of magnetization of the
tape at any point reflects the variation in amplitude and frequency of the
audio or video signal.

Digital information, such as used on computer disks (hard drive or zip
drive) or on magnetic computer tape and some types of digital tape
recorders, 1s read and written using heads that are basically the same as just
described (Fig. 21-27). The essential difference is in the signals, which are
not analog, but are digital, and in particular binary, meaning that only two
values are possible for each of the extremely high number of predetermined
spaces on the tape or disk. The two possible values are usually referred to as
I and 0. The signal voltage does not vary continuously but rather takes on
only two values, +3V and 0V, for example, corresponding to the 1 or 0.
Thus, information is carried as a series of “bits,” each of which can have only
one of two values, | or 0.
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Electromagnetic Induction and Faraday’s Law



