1. Ultrasonic Waves in Liquids
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Today, ultrasonic waves are being put®
to work in laboratories and factories. If an
ultrasound generator is placed in a liquid, the
waves move the liquid back and forth hundreds
of thousands of times each second. This causes
materials to mix quickly or to dissolve in
liquids. Paint manufacturers use ultrasound to
do a better job of® blending® colors. The
companies that make film for your camera
find that mixing chemicals by the use of sound
waves will produce a more sensitive film.
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The new lightweight type of washing
machine uses ultrasonic waves to get clothes
clean. Its special ultrasound generator® is put
into a pail of soapy water containing the soiled
clothes. The sound waves drive the soapy
water back and forth through the cloth so
fast that everything is soon clean. There is
also a new kind of dishwasher that works in
much the same way® .
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Ultrasonic waves can shake a liquid so
fast that tiny holes form all through it. The
liquid is actually torn apart by this action.
Almost as soon as these holes are made, they



fall together again. The vesuit is a powerful
pounding action. In the dairy industry® this
15 used for the double purpose of making
homogenized milk and sterilizing it at the
same time. If you look at some raw milk with
a microscope, you find that it is made up of
little drops of butter fat floating around in a
watery liquid® , In order to make milk easier
to digest, these fat droplets may be broken up
by forcing the milk through very small
openings. The result is called homogenized
milk. When the ultrasonic method is used,
the sound waves not only break up the
droplets but also kill the germs in the milk
by pounding them to pieces.
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2, Uses of Ultrasounds
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In a machine shop® ultrasound can be
used for cutting and drilling hard materials.
The tool is a shaped piece of metal attached
directly to an ultrasonic -generator. The paft
to be cut is covered with a coarse paste, and
the tip of the vibrating tool is then touched
to the paste at the spot where the cutting is
to be done. The powerful ultrasonic waves
that are set up in the paste will then rub it
back and forth to wear away the material at
that place. The tool itself never touches the
work, and very little® heat is produced.
Holes of almost any shape can be cut in this
way. Even the quartz-crystal slices used in
the ultrasonic generator itself can be made by
the same method.
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A new kind of dentist's® drill works in
just this way. Because there is scarcely any
pressure or heat developed, the drill® is prac-
tically painless.
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A kind of sonar can be used to {find
hidden cracks deep inside metal machine parts.
A beam of ultrasonic waves sent into a piece



of metal will be reflected from the far side,
and also from any flaw or crack in the
metal® . The machine measures how long it
takes the waves to go in and bounce back
from the far side® , this tells how far the
waves have gone. If, at a certain place, the
distance turns out to be® smaller, the engineers
know that a crack is there. They can even
tell exactly how far it is below the surface.
The sound-wave method takes the place of®
the X -ray method; it is safer and easier to
use.

Further uses of ultrasound are being

discovered all the time.
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3. The Science of Space
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The“science of space” is not a new science
at all® . Astronomers, physicists, chemists, and
even biologists and geologists have been
interested in space problems for centuries,The
whole science of astronomy is one part of the

science of space.
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Physicists have long been interested® . in

space problems: the source of energy of the



sun and the stars (now a problem in nuclear
physics); the magnetic fields of the earth,the
sun, and other heavenly bodies; cosmic rays;
the kinds and amounts of elements and chemical
compounds in the stars; and the mechanics by
which all the chemical elements have been
formed in the universe which once apparently
consisted only of hydrogen (and still is mostly
hydrogen)., We have already seen how modern
physics really got its start from the work of
Newton on the motion of planets—a space
problem.
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Newton pointed out that, in principle® ,
an artificial satellite could be put into an orbit
around the earth. He even determined the
velocity which such an object would require to
circle the earth indefinitely: 18,000 miles per
hour for an object fairly near the earth and
proportionately less® if the object is lifted to

greater distances from the center of the earth.
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For many years, the thing that stood in
the way of® an artificial satellite was the
problem of how to lift a body above the earth’s
atmosphere and give it the enormous speed
required to place it in orbit. The answer came
through the work of engineers® who, urged by
military necessity, developed® rockets powerful
enough to do the job.
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Development of sources of energy to accomplish useful work
is the key to industrial progress,
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4, Explorations in Outer Space
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Today rocket technology, combined with
the equally important technology of electronic
guidance and communication, makes it possible
to lift scientific instruments into space and to
explore the phenomena at close range that
scientists formerly had to observe from the
earth’s surface, often hopelessly impeded by

the disturbing effects of the earth’s atmosph-
ere, ® ‘
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A new era of scientific explorations is
now open.Physicists have already explored the
far reaches of the earth’s magnetic field and the
magnetic field of the sun. They have discovered
the great cloud of charged particles, the Van
Allen layer,that is trapped and held by the
earth’s magnetism. They have discovered (in
December 1962 during the voyage of Mariner
I) that the planet Venus has only a small
magnetic {field,if any,
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The cosmic rays, messengers from outer
space that were discovered thirty-five years
ago, can now be measured directly. Also now
directly observable are various kinds of waves
that come from the sun and the stars and never

get through our atmosphere.®
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We will soon be examining the surface of
the moon, learning of its composition;and we
will be able to learn something about the moon’s
interior structure. We have measured at close
hand® the temperature of the high clouds and
of the surface of Venus,and soon we will be
able to send an exploratory spacecraft to the
vicinity® of the planet Mars.
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All of these things and many more will

add to our knowledge and understanding of the



physical universe, will give us new insights®
into the properties of the earth, and tell more
of the story® of how the sum, the earth, and
other planets condensed from a vast cloud of
gas and dust about four and a half billion

years ago.
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5. Messages by Meteor
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Meteors are not just pleasing nocturnal
pyrotechnics. With ever-greater frequency, these
bits of celestial rocks are helping Earth-bound
communications stations® to transmit data
without reliance on malfunction-prone sate-
lites.
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As a meteor rockets® through the atmos-
phere, it leaves behind a cloud of ionized
particles. This enérgized trail is now being used
as a mirror off which weather and military
signals can be bounced and transmitted® to

distant receivers.



