FIGURE 19-27

{a) A 3-prong
plug, and (b) an adapter (gray) for old
fashioned 2-prong outlets—be sure
to screw down the ground tLab.

(c) A polarized 2-prong plug.

@ cauTiOoN
Black wire may be either
ground or hot.
Beware!

540 CHAPTER 19 DC Circuits

Grounding a metal case is done by a separate ground wire connected to the
third (round) prong of a 3-prong plug (Fig. 19-27a). Never cut off the third
prong of a plug—it could be deadly.

Why is a third wire needed? The 120V is carried by the other two wires—
one hot (120V ac), the other neutral, which is itsell grounded.” The third
“dedicated” ground wire with the round prong may seem redundant. But it is
protection for two reasons: (1) it protects against internal wiring that may have
been done incorrectly; (2) the neutral wire carries normal current (“return”
current from the 120 V) and it does have resistance; so there can be a voltage
drop along it—normally small, but if connections are poor or corroded, or the
plug is loose, the resistance could be large enough that you might feel that
voltage if you touched the neutral wire some distance from its grounding point.

Some electrical devices come with only two wires, and the plug’s two prongs
are of different widths; the plug can be inserted only one way into the outlet so
that the intended neutral (wider prong) in the device is connected to neutral in
the wiring. For example, the screw threads of a lightbulb are meant to be
connected to neutral (and the base contact to hot), to avoid shocks when
changing a bulb in a possibly protruding socket. Devices with 2-prong plugs do
not have their cases grounded; they are supposed to have double electric insula-
tion. Take extra care anyway.

The insulation on a wire may be color coded. Hand-held meters may have
red (hot) and black (ground) lead wires. But in a house, black is usually hot (or it
may be red), whereas white is neutral and green is the dedicated ground. But
beware: these color codes cannot always be trusted.

Normal circuit breakers (Sections 18-6 and 20-7) protect equipment and
buildings from overload and fires. They protect humans only in some circum-
stances, such as the very high currents that result from a short, if they
respond quickly enough. Ground fault circuit interrupters, described in
Section 21-8, are designed to protect people from the much lower currents
(10mA to 100mA) that are lethal but would not throw a 15-A circuit
breaker or blow a 20-A fuse.

“In the US., three wires normally enter a house: two hot wires at 120V each (which add together to
240V for appliances or devices that run on 240V) plus the grounded newtral (carrying return
current for the two hots). See Fig, 19-28 below. The “dedicated” ground wire (non-current carrying)
is a fourth wire that does not come from the electric company but enters the house from a nearby
heavy stake in the ground or a buried metal pipe. The two hot wires can feed separate 120-V circuits
in the house. so each 120-V circuit inside the house has only 3 wires as discussed in the text.

FIGURE 19-28 Four wires entering a typical house. The color codes
for wires are not always as shown here—be careful!
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