WAS FRANKENSTEIN A GOOD FISHERMAN?
ELECTRICITY IN BOATS
by: Russ Roy

When Mary Shelly wrote Frankenstein, she got iidadly right. She had heard of Italian scentisiv@ni's
work where he applied electrical voltage to a meigela dissected frog's leg and got it to contract.
Electricity was quickly assumed to be a “vis viw’life force, so Frankenstein got an electricahjustart in
the original movie and proceeded to star in moa@ 00 more of them.

Today we know that electricity plays a very impatteole in nature: nerve impulses are electricalature
and muscle contractions (and relaxations) aredggpendant on electricity. Too much of anything ba
bad, however, and electricity is no exception. ribgiour last GOFC club meeting, Dave Abril and &Yil
Horton discussed electrical wiring in boats witlngopractical do's and don'ts. There just isn't ghdume to
cover a complicated subject like electricity inrBohutes however, so here is the first of a seriestales on
electricity with this one focused on electricaletgf

There are three quantities we need to considetag®] electrical current, and resistance. Voltagee
common name for potential difference. A devi&e la car or boat battery can maintain a potentifdrdnce
of about 12 volts by using the energy releasedneynical reactions going on inside it. Once thenaical
energy is exhausted, the battery will no longealble to maintain a potential difference. It is ffotential
differencethat is important. A battery whose terminals watré,000,012 volts and 1,000,000 volts would
be exactly the same as a battery whose terminats atel 2 volts and O volts. Potential differenaa be
thought of as a “cause.” What does it cause@ctktal current!

Electrical current refers to the motion of eledticharge. Charges can move in wires, in wateradiner
solutions, and in empty space. The unit of cunethe ampere or amp. As current flows it camc
energy and this energy can do work, running owteéal appliances, including VHF radios, GPS uratsd
so on. As far as electrical danger is concerheds often asked by my physics students whichasem
dangerous, current or voltage. Actually bothregeessary; there will be no current without a pidén
difference. In practice what actually mattersniest is the third quantity: resistance.

When a potential difference is maintained in awtr¢any closed path that the current can flow h¢,
amount of current that flows is determined by tize sf the potential difference and the amountsfstance
present in the circuit. If V is the potentialfdifence, | is the current and R is the resistanesgmt, then the
three quantities are related by the simple equation

V=IR

This is often called Ohm's Law, but, in fact, it'tsand since this isn't a physics class we d@ve to worry
about it! What we do have to worry about is whdmuman body becomes part of a circuit and cuflenws
through it.

A current of 0.001 amp (1 milliamp) is enough fopshpeople to get a “tingle.” Currents of abo@10amp
(20 milliamp) can cause severe muscle contracti®his contraction is enough so that a person woatde
able to release a wire if his hand had grabbedr'én milliamps flowing through the muscles in tdhest that
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we use to breathe would cause the muscles to B#euteafunction with death soon to follow. If arcent of
about 70 milliamps goes through the torso so sdnitegoes through the heart, the heart musclesheijin
to contract irregularly (ventricular fibrillation).If the regular beating of the heart is not glyickestored,
brain damage and even death will soon take place.

Any time a potential difference occurs across admuimody, current will flow through it. So if, fexample,
you were to grab the two terminals of your boatdygitwith your two hands, current would flow thrdugpur
chest and through your heart. Would this be ehdaglectrocute you? That depends on the resistaf
the body. Electrically, a human body is mostlyigtbag of salty water. This has very little stahce and a
lot of current would flow. The only resistanceaiody is in the skin. Clean, dry skin can havesistance
of 10,000 ohms or more. Using our equation abaeeget

V=IR
12 volts =1 (10,000 ohms)
| =0.012 amps

or just enough current for a tingle. On the othemd, if the skin is wet and/or dirty, the resisia might be
only a few hundred ohms,

V=IR
12 volts =1 (300 ohms)
| = 0.04 amps.

This is enough to shut down respiration and miglkehecause fibrillation. People electrocuted hy ca
batteries are not unusual. And people doing edattwork in a boat with their hands covered bly seater (
a good conductor which breaks down the resistahtteeskin) are at high risk.

You don't have to touch the battery terminals diyeof course, you can touch the wires or anygaftthe
circuit. If you have one hand on the battery yodl are standing in Gulf water, electrical curresu flow

from the battery, through you, and into the Gulfl éinally, into the Earth. You have, as electiw say,

become “grounded.”

If you are having electrical problems on your bgat) don't want to add electrocution to those. c8eful
what you touch, and think carefully about what yoe doing. The more you know about electricitg an
electrical circuits, the safer you will be.

Our next article will look at two handy devicesuge in analyzing the electricity on our boats.
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