
Learning
about
batteries

Billions of dollars are
spent on batteries every

year, yet few of us know that
much about how they work or

what type of battery would
be best for a given device or

project. Whether you're into a
technical hobby, curious or sim-
ply want to become a better bat-
tery buyer, this page will help you
learn how batteries work and
how to choose the right one.

History of batteries
and how they work
In 1789, Alessandro Volta put a zinc rod and a
copper rod together in some acid. As the acid
ate away at (or reacted with) the zinc rod (the
negative electrode), the copper rod (the posi-
tive electrode) captured the energy released
from the reaction. That energy created a volt-
age between the rods-Volta had invented the
wet battery! The first dry -cell battery (like the
ones we use now) wasn't developed until
1888-almost a hundred years later-but it
was based on the principles Volta discovered.
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Today's general-purpose batteries are more so-
phisticated. Even though they are dry cells, they
share many similarities with Volta's first battery.
Look at the diagram above. The outside of the
battery is a can made of zinc. This can is the
negative electrode. The positive electrode is the
carbon rod in the middle of the can. Between
the electrodes, taking the place of the acid in
Volta's battery, are an electrolyte and some-
thing called a cathode mix. The battery pro-
duces electricity when the zinc can reacts with
the electrolyte and the electrolyte reacts with
the cathode mix. As the three substances are
used up, the battery's voltage drops until it
can't power anything-a "dead" battery.

How hot &
cold affect
battery life
There are lots of things that
influence how well batteries
perform and how long they
last. The most obvious one is
how much they're used. If
you turn on your flashlight,
you expect the life of the bat-
teries to be shortened. Not
so obvious is that tempera-
ture affects batteries, too.

When you use or store bat-
teries, the temperature plays
a big part in how well they
work and how long they last.
General-purpose carbon -
zinc batteries work best

when used at about 70 degrees Fahrenheit.

If you use a battery on a really hot day, it
produces more energy. But if you store a bat-
tery in a hot place, you'll reduce its shelf life.
Batteries stored at a temperature above
125°F will deteriorate especially quickly, with-
out even being used.

Cold has a big effect on batteries, too. If you
use a battery when it's cold, two things will
happen: it will put out less energy than it
would at room temperature and it won't last
as long. However, storing batteries in a cool
place (between 40°F and 50°F) will increase
the shelf life. If you move them from cool to
hot several times, though, you'll actually
shorten the shelf life!

How to test the
capacity of
batteries
Batteries don't have gauges on them to show
us how much power is left in reserve. The best
way to test your batteries is with a tester de-
signed specifically for the type of battery you
are using.

Simply testing the voltage of a battery with a
multitester, for instance, won't give you an ac-
curate measure of how much life is left in the
battery. Batteries of different design discharge
their power reserves at different rates. Certain
batteries provide their peak power throughout
their life -cycle and die a relatively quick death
while others deliver their peak power for only a
short time and then slowly fade with use.
Therefore, testing the voltage at any single mo-
ment doesn't provide any insight to their life
expectancy.

The best way to estimate how much power
remains is to test a battery under load (a condi-
tion which simulates the battery's intended
power use). Testing the voltage of a battery
doesn't indicate the battery's ability to deliver
power under load.

Radio Shack offers a variety of battery testers
specifically designed to measure the life expec-
tancy of you batteries under load. You'll also
find a wide selection of quality battery
checkers that measure the voltage of a battery
under a fixed load. Stop in today and let a
member of our staff help find the battery tester
or checker that's right for you.

Getting the right batteryfor the job
Choosing the right ENERCELL battery from the many available isn't that
difficult. But it's much easier when you analyze the job you want the battery to
do. Make a checklist of the characteristics you're looking for in a battery, then
use the chart below to match the best battery with your needs.

ENERCELL
Type

Extra Life

Alkaline
(Includes Button
Cells)

Rechargeable

Button

Button

Button

Common
name

Zinc
Chloride

Alkaline
Manganese
Dioxide

Nickel-
Cadium

Sliver
Oxide

Lithium
Manganese

Zinc Air

Classification

Primary

Primary

Secondary

Volts
Per Cell' Characteristics

1.5 Service capacity at moderate to light cur-
rent is 50% greater than Carbon Zinc.
Good low temperature performance.

1.5 Good low temperature characteristics.

charge voltage falls with usage. Good ser-
vice under continuous or heavy duty high -
current usage. May last 5-7 times longer
than Carbon Zinc under same Pads. Has
low impedance.

2 Maintenance free, hermetically sealed.
'at discharge voltage curve with usage.
Good high and low temperature Pen°,

ance Resistant to shock and vibration.
Can recharge over and over. High ettec-
t rye capacitance.

Primary 1.5

Primary 113.0

Primary 1.45

Flat discharge characteristics. Fair low -
temperature performance. Similar to
Mercuric Oxide except provides higher
voltage and higher service capacity to
volume ratio.

Good shelf life. Contains high energy
density. Wide application temperature
range (-10°F to 140°F) Suitable for
heavy drain/pulse discharge uses.

Excellent shelf life. Lightweight. High en-
ergy density. Application temperature
range (32°F to 104°). Cell must have
access to atmospheric oxygen to acti-
vate the cell.

'Higher voltage batteries are obtained by internal series connection of cells.

Applications

was

Motor driven toys. cassette players/
recorders. radios. clocks. calculators.

High current drain radios, shavers. elec-
tronic photoflash, movie and VCR cam-
eras, toys, tape players/recorders.

Walkie-talkles, calculators, motor driven
toys, clocks. heavy -usage flashlights,
radio -controlled models.

Portable power tools. appliances.
shavers. toothbrushes. tape recorders.
radios and calculators. Photoflash units,
gasoline engine starting, portable com-
munication equipment. radio -controlled
toys.

Hearing aids. watches. calculators.
photo electnc exposure meters. instru-
ments. pagers. reference voltage
source.

Watches. calculators, cameras. measur-
ing instruments. electronic watches with
backlights and alarms.

Hearing aids. pagers.

You'll find the freshest batteries for all your projects at your local Radio Shack.


