called a battery, The chemical reactions involved in most electric cells are quite + -

complicated. Here we describe how one very simple cell works, emphasizing the Terminal Terminal
physical aspects. Carbon = Zine
The cell shown in Fig. 18-3 uses dilute sulfuric acid as the electrolyte. One sinctrode: [ clectrode

: A S (+) (=)
of the electrodes is made of carbon, the other of zinc. That part of each elec- — .

trode outside the solution is called the terminal, and connections to wires and
circuits are made here. The acid tends to dissolve the zinc electrode. Each zinc
atom leaves two electrons behind on the electrode and enters the solution as a
positive ion. The zinc electrode thus acquires a negative charge. As the
electrolyte becomes positively charged, electrons are pulled off the carbon L
electrode. Thus the carbon electrode becomes positively charged. Because there ~ Sulfuric acid
is an opposite charge on the two electrodes, there is a potential difference . —
between the two terminals, FIGURE 18-3 Simple electric cell.
In a cell whose terminals are not connected. only a small amount of the zinc
is dissolved, for as the zinc electrode becomes increasingly negative, any new
positive zinc ions produced are attracted back to the electrode. Thus, a partic-
ular potential difference (or voltage) is maintained between the two terminals.  Batteries prodicce potential difference
If charge is allowed to flow between the terminals, say, through a wire (or a  (volige)
lightbulb), then more zinc can be dissolved. After a time, one or the other
clectrode is used up and the cell becomes “dead.”
The voltage that exists between the terminals of a battery depends on what the
clectrodes are made of and their relative ability to be dissolved or give up electrons.
When two or more cells are connected so that the positive terminal of one
is connected to the negative terminal of the next, they are said to be connected
in series and their voltages add up. Thus, the voltage between the ends of
two 1.5-V flashlight batteries connected in series is 3.0 V, whereas the six 2-V
cells of an automobile storage battery give 12 V. Figure 18-4a shows a diagram
of a common “dry cell” or “flashlight battery™ used in portable radios and
CD players, flashlights, etc., and Fig. 18-4b shows two smaller ones in series,
connected to a flashlight bulb. A lightbulb consists of a thin, coiled wire (fila-
ment) inside an evacuated glass bulb, as shown in Fig. 18-5 and in the large
photo opening this Chapter, page 493. The filament gets hot and glows when
charge passes through it.

FIGURE 18-4 (a) Diagram of an ordinary dry cell (like a D-cell FIGURE 18-5 A lightbulb: the fine wire of the
or AA). The cylindrical zinc cup is covered on the sides: its flat filament becomes so hot that it glows, This type
bottom is the negative terminal. (b) Two dry cells (AA type) of lightbulb is called an incandescent bulb (as
connected in series. Note that the positive terminal of one cell compared, say. to a fluorescent bulb).
pushes against the negative terminal of the other.
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