Credit Card Swipe
When you swipe your credit card at a store or gas stalion, the magnetic
stripe on the back of the card passes over a read head just as in a tape
recorder or computer. The magnetic stripe contains personal information
about your account and connects by telephone line for approval if your
account is in order.

Seismograph

In geophvsics, a seismograph measures the intensity of earthquake waves using
a magnet and a coil of wire. Either the magnet or the coil is fixed to the case,
and the other is inertial (suspended by a spring; Fig. 21-28). The relative motion of
magnet and coil when the Earth shakes induces an emf output.

Ground Fault Circuit Interrupter (GFCI)

FFuses and circuit breakers (Sections 18-6 and 20-7) protect buildings from fire,
and apparatus from damage, due to undesired high currents. But they do not
turn off the current until it is very much greater than that which causes perma-
nent damage to humans or death (= 100 mA). If fast enough, they may protect
in case of a short. A ground fault circuit interrupter (GFCI) is meant to protect
humans; GFCIs can react to currents as small as SmA,
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Electromagnetic induction is the physical basis of a GFCI. As shown in
Fig. 21-29, the two conductors of a power line leading to an electrical device
(red) pass through a small iron ring. Around the ring are many loops of thin
wire that serve as a sensing coil. Under normal conditions (no ground fault),
the current moving in the hot wire is exactly balanced by the returning
current in the neutral wire. If something goes wrong and the hot wire touches
the ungrounded metal case of the device or appliance, some of the entering
current can pass through a person who touches the case and then to ground
(a ground faulr). Then the return current in the neutral wire will be less than
the entering current in the hot wire, so there is a net current passing through
the GFCT's iron ring. Because the current is ac, it is changing and produces a
changing magnetic field in the iron, thus inducing an emf in the sensing coil
wrapped around the iron. For example, if a device draws 8.0 A, and there is a
ground fault through a person of 100 mA (= 0.1 A), then 7.9 A will appear in
the neutral wire. The emf induced in the sensing coil by this 100-mA differ-
ence is amplified by a simple transistor circuit and sent to its own solenoid
circuit breaker that opens the circuit at the switch S.

If the case of the faulty device is grounded. the current difference is even
higher when there is a fault, and the GFCI trips immediately.

GFClIs can sense currents as low as 5mA and react in | msec, saving lives.
They can be small enough to fit as a wall outlet (Fig. 21-30), or as a plug-in unit
into which vou plug a hair dryer or toaster. It is especially important to have
GFClIs installed in kitchens, bathrooms, outdoors, and near swimming pools,
where people are most in danger of touching ground. GFCIs always have a
“test” button (to be sure it works) and a “reset” button (after it goes off).
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FIGURE 21-28 One type of
seismograph, in which the coil is
fixed to the case and moves with
the Earth,

FIGURE 21-29 A ground fault
circuit interrupter (GFCI).

FIGURE 21-30 A GFCI wall
outlet. GFClIs can be recognized
because they have “test” and
“reset” buttons.

SECTION 21-8 Applications of Induction: Sound Systems, Computer Memory, Seismograph, GFCI



