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Breath of Life for Defense

The oxygen in ordinary air has become the single most
important chemical for defense. Man has improved on nature
by concentrating and collecting it in its liquid form.

By DAVID PURSGLOVE

» THE AIR we breathe is today the most
important single chemical used by industry
and in national defense.

Just as most of nature’s own important
chemical reactions involve the combination
of substances with oxygen from the air, the
push for a guided missile, the conversion of
iron to high grade steel, the creation of a
chemical explosion, the conversion of other-
wise useless gases and liquids to valuable
materials, all depend on a combination of
substances with oxygen.

Oxidation processes in nature generally
are slow. However, scientists believe that
when the earth was in its earliest days and
abounded with many highly reactive chem-
icals that today are found only in labora-
tories, reactions between these elements of
the earth’s crust and oxygen of the atmos-
phere took place rapidly, with the liberation
of heat and light.

Liberating Energy

Today we deliberately foster combustion
between gasoline and oxygen in the auto-
mobile engine and between alcohol or other
fuels and oxygen in the rocket engine. The
energy thus liberated is put to work for us.

In many important oxidation processes
we steal a march on nature by concentrat-
ing our oxygen as the pure element, undi-
luted by nitrogen and inert gases of the
atmosphere, for more efficient use.

Sometimes it is compressed in steel cyl-
inders—familiar red or green “bottles”
found in hospitals and some factories.

The trend in industry now, however, is
to store the greatest amount of oxygen in
the smallest space by compressing and cool-
ing it untl it becomes a liquid.

Liquid oxygen used at steel mills and in
chemical processing is the same famous
LOX found near many missile launching
sites.

It is easy to see why industry and the
armed forces are devoting millions of dol-
lars and countless hours of scientists’ time to
develop increasingly better facilities and
techniques for producing oxygen as a liquid.
To store or ship one pound of the gas com-
pressed at a pressure of 2,400 pounds per
square inch requires a container weighing
more than five pounds. However, the same
pound of oxygen stored or shipped as a
liquid needs a container weighing only
about three-quarters of a pound.

Besides the saving in container weight,
liquid oxygen also saves considerable space
as contrasted to gaseous oxygen. A container
of a given size will hold 800 times as much
oxygen in liquid form as in gaseous form.

Since the liquid boils at 297 degrees below
zero Fahrenheit, it must be shipped in a
constantly refrigerated container called a
Dewar flask. These, on a larger scale, re-
semble the common vacuum bottles sold
under the trade name of Thermos flask.

Because liquid oxygen always expands to
800 times its liquid volume, pipelines and
pumps used to transfer LOX from storage
to its point of use must be capable of with-
standing very high pressures as the oxygen
“warms” up to its sub-zero boiling point.

The chief interest in liquefying oxygen
is to facilitate its storage and transportation.
With the exception of very small quantities
for low-temperature laboratory experiments,
oxygen is used as a gas. However, in most
operations it becomes gaseous only in the
last instant before use.

Oxygen, whether stored as a liquid or as
a gas, has hundreds of important uses in
national defense and commerce. Chief
among them is its role as the more im-
portant half of the oxygen-acetylene torch
for welding metal together and cutting it
apart. Many fuels besides acetylene will
work in a torch, but oxygen almost always
is present on the team.

Huge quantities of oxygen are consumed
each year in the production of synthetic
sapphires for industry and in the prepara-
tion of hydrogen peroxide. Some processes

for manufacturing ammonia, ethylene for
plastics and other important “starting-point”
chemicals depend upon oxygen.

One of the fastest growing uses for
oxygen is in the processing of steel by
the comparatively recent oxygen converter
process.

Although this new technique of steel-
making is accountable for only a small por-
tion of the steel produced in the U. S., it
is rapidly coming into favor. It was devel-
oped in Europe. Its fundamental difference
from the Bessemer converter process is that
a jet of pure oxygen is blown directly down
on the molten charge of iron to literally
“burn out” carbon and other impurities. In
the Bessemer process, a stream of ordinary
air is blown up through the iron bath.

Oxygen Converter Process

The oxygen converter makes high-quality,
low-carbon steel as rapidly and as econom-
ically as the Bessemer process does. In ad-
dition, the oxygen converter offers the
quality of steel that is produced by the open
hearth process.

The producing, cutting and welding of
iron and steel is the chief use of compressed
or liquid oxygen today in the U. S, the
most glamorous is in missiles.

Whereas air-breathing engines, as their
name implies, draw oxygen for combustion
from atmospheric air, rocket engines oper-
ating far above our normal atmosphere must
carry their own oxygen with them. Even
rocket engines designed for use at low alti-
tudes carry concentrated oxygen for per-

OXYGEN AT WORK—Oxygen finds its biggest role in the oxygen-acetylene

blowtorch used either for welding metal together or cutting it apart. Such
a torch is shown being used to scrap a powerbouse in New York.
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formances far superior than could be ex-
pected with the diluted oxygen in ordinary
air.

In the missile field and some industrial
operations, oxygen has become so important
that it is produced or separated from the
atmosphere at the launching site or indus-
trial plant rather than being shipped from
an air-reducing facility.

For example, Air Reduction Company,
Inc., New York, is building a new 120-ton-
per-day oxygen facility at Armco Steel Cor-
poration’s new Butler, Pa., plant to provide
the vast amount of high purity oxygen
needed for that operation. It would be too
costly, ime-consuming and almost foolhardy
to ship such vast quantities of oxygen long
distances from production centers when a
plant can be built adjacent to the factory.

Supreme Chemical

Oxygen’s supremacy in the chemical in-
dustry has not been without a struggle
against older, “traditional” ways of doing
things. And, it appears its supremacy could
just as easily be lost as oxygen in turn bows
to further progress.

In the missile field, as an example, some
more powerful or easier-to-handle oxidizing
agents than oxygen itself are being devel-
oped.

“Oxidizing agent” and “oxidation” are
terms arisen from the early days of chem-
istry that now describe a type of electron
transfer to certain chemical reactions. Flu-
orine, for instance, is representative of sev-
eral powerful oxidizing agents that may see
wide use in missiles.

Nitrogen tetroxide is another bidder to
replace LOX in rockets. It is easier to
handle, requires no refrigeration and reacts
spontaneously upon contact with many fuels.

New processes for making steel might
replace the recent oxygen converter process
even before that technique gets its feet off
the ground. Steel companies are looking
into every research nook and cranny for
means of reducing their costs and increas-
ing production.

There was a time when production fig-
ures for all-important sulfuric acid were
considered the single reliable bellwether of
a nation’s economy. A few people believe
that ubiquitous oxygen has replaced sul-
furic acid as the best single indication of
national wealth and industrial progress.
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ASTRONAUTICS

U. S. Sends Rocket
High Above Earth

» A UNITED STATES attempt to orbit
a man-made satellite around the moon has
resulted in a successful launching of a
rocket that has broken through all past
records for height, the U. S. Air Force
reported.

On Saturday, Oct. 11, the Pioneer rocket
was launched at Cape Canaveral, Fla., at
4:42 p.m. ED.T. It soared to an altitude
of 79,316 miles, more than a third of the
distance to the moon, and then started fall-
ing back to earth. Scientists report receiving
valuable information about outer space from
the launching.

(See SNL, Aug. 16, p. 101, Aug. 23, p.
114 and May 24, p. 323.)
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Lights Any Cigarette Under the Sun

The most remarkable outdooor cigarette lighter ever cre-

A precision instrument that utilizes the power of

the sun to light your cigarette. Works indoors, too,
through windows. Forget about fuels, matches, wicks,
danger of fire.
designed parabolic pocket-sized reflector and in just a few
seconds your cigarette is lit.
QUIRED!
beach and boats. Works perfectly even in gale winds.
Guaranteed to amaze and amuse you—and your friends!
In attractive snap button closure plastic case.

$1.29 ppd.
If COD, Fees Extra.

Merely insert a cigarette in scientifically

NO PUFFING IS RE-
Perfect for all outdoors—camping, fishing,

(12 for $13.20) Lasts forever.
MONEY BACK GUARANTEE

Solar Dept. SN One Park Avenue
New York 16, New York

MAGNETISM SET, only 35c¢

Get all this matena] ® 2% x 1%-inch horse-
shoe magnet @ Soft iron ‘“keeper’’ @ Also iron
filings @ Plus a %~ diameter dlrectional mag-
netic compass @ And a strip of purest nickel.
Great fun with magnetism! Dozens of scien-
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Scientific & Lab Apparatus
HARRY ROSS 43 geade st., N. Y. 7, N. Y.

ELECTROSTATIC GENERATORS

(Van de Graaff Type)

600,000 VOLTS. This model avail-
able in kit form is over 3 feet tall and
has a 15” diameter spherical charge
collector. Kit includes hemi-
spheres, plastic tube, pulleys, bearings,
belt, frame, and assembly directions.
$26.80 f.0.b. Buffalo, N. Y
200,000 VOLTS. This model (shown
at left) is 177 high and has a 6 3% ”
diameter spheroidal charge collector.
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sembled postpaid $29.50. Kit form
Sl? b 0. Write for free specification
sheets.
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one $4 SUPER Auto DRYWASH cloths
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DRYwashing nice cars for 33 years. Save
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KozaK, 155 S. Lyon St., Batavia, N. Y.

Use the
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BIRD FEEDER

This all-aluminum bird
feeder is the per-
fect answer to
the problems of feeding wild
birds the year around. Beau-
tifully finished in black and
dull gold by anodizing, this
feeder is an excellent feeding
station and an attractive
lawn decoration.

This feeder does not come
apart when filled. The tilting
guard protects birds and food
from climbing pests. Food
keeps dry and clean in the
glass container; feeding plat-
form catches hulls, Dimen-
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paid, only $9
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with footstep and aluminum
spring mounted guard. Extra,
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Move your
feeder at
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tion steel post
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step for ecasy
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