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Fuel Cells For Future

Fuel cells, which change chemical energy directly into
electrical energy without moving parts, are
promising power sources for the future—By Ann Ewing

» FUEL CELLS, which may someday
provide light for the home and power
for the family car, are promis-
ing power sources.

They have already been proved re-
liable in operation during Gemini space
flights and also in limited earth-bound
use.

Energy is now easily and cheaply
available in so many forms that most
people never give a thought to its
source. However, man is rapidly ex-
hausting many of the traditional en-
ergy sources, such as fossil fuels, so
the search for new ways of changing
one form of energy into another to
perform useful work has recently in-
tensified.

Manned or unmanned exploration of
near-earth space, of the moon and of
the sun’s other planets has helped to
spark research on methods of energy
conversion. To make long journeys
around earth itself, or to the moon
and the planets beyond, space vehicles
must have a self-contained energy
source.

Solar Cells One Answer

Solar cells that capture the sun’s en-
ergy to convert it to electricity are one
answer. Tapping the mighty power of
atoms as their nuclei explode is pos-
sibly another.

The fuel cell provides power much
more efficiently than solar cells and
does not have the radiation hazard of
nuclear reactions.

Essentially, there is nothing new
about fuel cells. The first working ver-
sion was built in 1839 by Sir William
Grove, who is generally considered to
be the father of the fuel cell, although
Sir Humphrey Davy had built a car-
bon cell to operate at room tempera-
ture in 1801. Only in the past few
years, however, have space and mili-
tary needs spurred intensive research
on this method of generating power.

The delay in development of a
practical device is due primarily to
technical and economic limitations.
Although relatively few laboratories
were investigating fuel cell processes
some five years ago, there are now
hundreds of Government, industrial and
academic laboratories concentrating on
basic and applied research concerning
fuel cells.

Working models of fuel cells have
powered fork-lift trucks and driven a
farm tractor that plowed a field.

Fuel cells are actually a kind of
chemical battery, of which there are
two main types, primary and second-

Power

‘Westinghouse

POWER DIRECTLY FROM COAL—An experimental fuel cell system was used to
power this television set directly from coal. The TV will run for many hours on the
handful of powdered coal held by Westinghouse Research Laboratories engineer,
W. A. English. The electric power is produced when gases from the coal chemically
combine with oxygen from the air in a battery of fuel cells, which can be seen in

the background.

ary. The dry cell of an ordinary flash-
light is an example of a primary bat-
tery—as power is consumed, the chem-
ical compounds producing the current
are also consumed and once they are
exhausted, the battery is dead.
Automoile batteries are examples of
secondary ones, in which the chemical
compounds used to produce power are
regenerated by charging with electric
energy, reversing the original reactions.
Both types of batteries generate cur-
rent in cells through a chemical reac-
tion but they operate efficiently only

when current is demanded intermittent-
ly. One great advantage of the fuel
cell is that it continuously provides un-
interrupted electrical energy as long as
current is demanded until the external
fuel sources are exhausted.

However, the fuel cell’s greatest ad-
vantage is its extremely high efficiency
when compared with other methods of
power generation, theoretically as high
as 80%. Fuel cells have additional ad-
vantages that compensate for their ex-
pense today in some applications—they
are noiseless and give off relatively little
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heat or noxious fumes. In effect, they
are batteries that do not wear out, do
not need recharging and weigh much
less.

While the fuel cells used for power
in the two-man Gemini spacecraft
weighed less than one astronaut, a con-
ventional battery powerful enough to
do the same job would weigh a ton.

Fuel cells come in many varieties.
An example of one of the simplest is
the hydrogen-oxygen fuel cell contain-
ing two electrodes and an electrolyte.
Gaseous hydrogen fuel is fed through
one porous electrode, and gaseous oxy-
gen fuel is fed through the other
porous electrode. The hydrogen and
oxygen react to produce water and elec-
tric power.

For long space journeys, the water
produced would be an essential by-
product, not only for the astronauts to
drink but for cooling some of the
spacecraft’s parts. The fuel cell sched-
uled to provide on-board electrical
power and drinking water for the
Apollo lunar spacecraft produced 77
gallons of potable water during a sim-
ulated space qualification test of 400
hours.

Earth-bound Considerations

However, practical, earth-bound con-
siderations are not being ignored in
either basic or applied research and de-
velopment of fuel cells. First applica-
tions will be as electrical power gener-
ators for land forces. Household heat-
ing, air conditioning and lighting are
still in the future.

Hydrogen can be replaced as a fuel
by such hydrocarbons as propane and
butane, by carbon monoxide or zinc,
among other chemicals. Oxygen from
the air can be used as the other fuel,
rather than pure oxygen from a tank.

Characteristics such as -operating
temperature, pressure, type of electrode
and kind of electrolyte may also vary.

The fuel cells used in Gemini oper-
ate on hydrogen and oxygen with an
ion-exchange membrane as the electro-
lyte, having an electrical output of
2,000 watts. The units were built by
General Electric Company.

The fuel cells scheduled for the
Apollo lunar spacecraft use all-metal
electrodes and an alkaline electrolyte.
They are being built by Pratt & Whit-
ney Aircraft, East Hartford, Conn.

An experimental fuel cell system that
uses coal as a fuel has been developed
at Westinghouse Research Laboratories,
Pittsburgh. The power generated direct-
ly from the powdered coal has oper-
ated a television set. The system was
developed under a research contract
with the Office of Coal Research, U.S.
Department of the Interior.

The research is aimed at the eventual
development of a practical, large-scale
coal-burning fuel cell system for elec-
tric power generation.

Newest attention-getter in the field is
the biochemical fuel cell, or biocell, in
which bacteria and enzymes are in-
volved in the power production. Bio-
cells use biological materials as cata-
lysts. Because they can operate on such
substance as sea water, decaying vege-
tation or human waste, biocells are seen
as essential for specialized appli-
cations.

These applications include closed
systems for spacecraft or civil defense
shelter, sewage conversion systems and
buoy power sources. Prototype biocells
have been used to operate radio re-
ceivers and transmitters, as well as
other electrical equipment.

One of these prototypes has led to
the suggestion that man on a tropical
island may just plug his radio into a
coconut to turn it on. Bacteria known
as Aeromonas formicans will break
down the palm tree juice into formic
acid, as other bacteria will also do to
sugar cane, fruits and yams.

Scientists are hoping to be able to
tap ordinary leaves and grass as a
source of electricity, although the day
when this could happen may be far
in the future.
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Animal Cruelty Defined
(Continued from p. 261)

would act after the harm had been in-
flicted. This is just as regrettable as the
situation that the court operates after
the harm in a murder trial. There is
hope that penal or penalty laws have
some deterrent effect, and this presum-
ably occurs before each violation.

SPCA further argues that the re-
sult, if defendant Board were success-
ful, would be that the science teacher
would determine when the experiment
was justified, balancing his evaluation
of the pain and cruelty against the edu-
cational value to be derived. This in-
deed would place an awesome respon-
sibility in the hands of the teacher, but
then again the minds of our children
are also placed in his hands.

“For the reasons expressed there will
be judgment entered for defendants.”

Judge Barrett’s decision is bound to
affect scientific research dependent on
live animals for new discoveries in dis-
ease and the life processes. The defini-
tion of “necessary pain” given here is
essential to any such experimentation
which would otherwise carry the stigma
of animal cruelty.
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SEE MIRACLE OF BIRTH

$498 POST PAID WITH

SIX QUAIL EGGS

($3.25 Without Eggs.)
You get the new clear plastic
dome CHICK-BATOR with 6
Bobwhite Quail Eggs (available
year-round) and Egg Hatchers
Guide Book. Complete — noth-
ing else to buy. Send check or
Money Order today

G.Q.F. MFG. CO., DEPI. CL, BOX 152, SAVANNA" GA.

RAY CUN! want to build a Laser?

You can build our Laser and Power Supply for only
$100. The Laser alone can be built for $4 0 lt
the lowest cost QUALITY LASER system
United States. Shoots a pencil-thin beam of llght.
will burn anything in its path in a fraction of a
second, even through diamonds! Not a demonstration
model, a real industrially-applicable LASER. Blue
prl‘;ﬂs, directions, price and parts lists, only $9.95
ppd.

M & J INDEPENDENT RESEARCH COMPANY
1607 W. 24th #2, Lawrence, Kansas, 66044
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Computers Recognize
Voices Without Help

» A COMPUTER that can identify
speakers in a conversation by their
voices has been developed at Purdue
University, Lafayette, Ind.

Applications of the new pattern recog-
nition system include: distinguishing
submarines from fish, detecting and
diagnosing disease through brain wave
patterns and telling the difference be-
fween a missile with a warhead and one
without.

Actually the system is not a new
type of computer. It is a new method
of programming computers to recog-
nize patterns without human help.

Under the direction of Dr. Edward
A. Patrick, investigators at the Purdue
University’s School of Electrical Engi-
neering spent two years searching for
the right combination of information
with which to “train” the computers
in pattern recognition.

The machines need to know what
features characterize the human voice,
what background noises might exist in
the room, how many voices may be
involved and whether more than one
might be in action at the same time.

Roughly the same type of informa-
tion is needed before computers can
distinguish submarines from fish.
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Plastics and Paints
Made From Pine Gum

» Amber pine gum of conifers can now
be used to make high-quality paints and
plastics. The crude pine gum can be
converted at low cost into chemicals
known as diepoxides, according to the
U.S. Department of Agriculture.

The relatively inexpensive chemicals
will be used to help produce plastics,
adhesives, casting and laminating resins

and paints.
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MAKE MONEY WRITING

.. short paragraphs!

You don’t have to be a trained author to make money
writing. Hundreds now making money every day on
short paragraphs. I tell you what to write, where and
how to sell; and supply big list of editors who buy from
beginners. Lots of small checks in a hurry bring cash
that adds up quickly. No tedious study. Write to sell,
right away. Send for free facts. BENSON BARRETT,
Dept.163-D, 6216 N. Clark St., Chicago, lllinois 60626



