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Part 1
Where Are We?

Where are we? Who are we? Have you ever asked your-
self these kinds of questions?At one time or another every
thinking person has speculated about his place in the cosmos
and his identity with the world of man.

Philosophers, scientists, poets, theologians, assorted
crackpots, and ordinary people such as you and I have wres-
tled with these puzzlers over the centuries and still the an-
swers pretty much elude us. What is the universe? How
did it come into existence? What power was capable of this
gigantic creation? What was the origin of this power?
We simply do not, unfortunately, have information on
which to base inferences that might lead to some under-
standing of what lies behind these mysteries.®

The small amount of concrete knowledge that has accu-
mulated over the years has to do only with the physical nature
of the universe — insofar as we can detect and comprehend
it.® The other more nebulous considerations must, for
this time, be left to the philosophers and theologians.
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1. A Small Chip in Angry Sea

Generally speaking, the universe is hostile to man. Al-
most everything that comes naturally to us from space is ca-
pable of harming us and if it were not for some unique pro-
perties of the earth, we could not exist here at all.®

o
Earth

FIGURE 5. Comparative sizes of Sun and Earth.

The very insignificance of this planet in the vastness of
the known universe is enough to numb the minds of most.
Long ago Sir James Jeans said that there are more stars in
the universe than there are grains of sand on all the beaches
of all the world’s oceans, and if stars (among which our sun
is quite ordinary) were the size of sand grains, we would need
an exceptionally good microscope to find something as small
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as the earth.® The particle of sand representing the sun
would be one million times larger (in volume) than the
speck of dust standing in for the earth. In terms of compa-
rative diameters, the two would look something iike the Figure
1 diagram.

It may be appropriate at this point to remind you that
there presently are 3,500,000,000 living humans crowded
onto the surface of that dot — with nowhere else to go!
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2. Earth Dimensions

Even though it is small and insignificant relative to other
astronomical bodies, the earth is quite large when viewed
up close — for example, by you or me standing on its surface.
It is so large, in fact, that we ordinarily have little indica-
tion that it actoally is almost spherical. From where 1
sit, to be sure, it looks quite flat! (Have you ever tried to
convince anyone that the earth is round? How would
you go about it without having to appeal to an authority?)

Some of the early Greeks not only believed in the rotun-
dity of the earth but one of them actually measured its cir-
cumference and came surprisingly close to the approximate-
ly 25,000 miles we now know it to be.*® How far is 25,000
miles? A 600 miles per hour jet could fly around the earth
in a little more than 40 nonstop hours. A man on a bicycle
averaging 10 mph, 12 hours per day would make the trip
in about 7 months — if he could find a smooth, circumferen-
tial road. And if you walked briskly at 3 mph, it would take
you almost two years to circle the globe. By way of contrast,
astronauts in orbit go once around in 90 minutes!

*Eratosthenes (third century B.C.) measured the earth’s
circumference (Figure 2) by observing that on the day when the
sun was directly overhead at Syene, its altitude at Alexandria
was about 7° south of the zenith (the point directly overhead).
Knowing the distance between the two cities and assuming that
the earth was a sphere, he concluded that the circumference was
360°/7° x 490 miles — the distance between the two cities.



FIGURE 2 Eratosthenes’ method for determining the circum-
Sference of the earth.

Have you watched an eclipse of the moon and noticed
the curved edge of the earth’s shadow as it moved across
the lunar surface, or seen photos of the earth taken from sa-
tellites and by the astronauts on their moon trips?® Are
these reasonable proof that the earth is spherical?We can see
that the moon and sun and other planets seem to be spheri-
cal in shape; should the earth be different? Why are astro-
nomical bodies spherical? Why should they not be cubes
or pyramids?
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3. Earth Motions

Since we are not directly aware of the movements of the
earth, we must rely upon secondary and indirect evidence to
convince ourselves that it actually does move.® More than

ion
-

. . 0\'
Direction of 1o%2

FIGURE 3 As the pendulum bob swings back and forth in
the same direction over the north pole, the earth
makes a complete turn under it in 24 hours.
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a century ago, Jean Foucault proved that the earth rotates.
He suspended a heavy ball by a long wire attached high in
the dome of a building. Foucault pendulums now are rather
common in museums and other public buildings. As you
watch the heavy bob swing back and forth, it appears to slow-
ly change direction. Since there is no external force affect-
ing the pendulum, the only explanation is that the earth is
turning under the freely oscillating weight! (Figure 3)

There are certain natural events occurring on the earth
which indicate that the world turns. Can you name some of
them? Astronomers tell us the earth is moving in about
a dozen different ways simultaneously: rotating daily, revolv-
ing annually, wobbling like a tired top, being moved
slightly by the moon, traveling through space with the
sun, etc.

The planet earth revolves around the sun once each
365.25 days. (The odd 1/4 makes necessary an extra day
in February every fourth year.) Now can you prove that the
earth revolves? Are the seasons also proof of the earth’s
revolutions? You are probably inclined to say yes, however,
would not the seasons be identical with what they are now if
the sun revolved around the earth? I am afraid that we will
have to look further for our proof.

Proof that the earth revolves came some 125 years before
Foucault devised his pendulum. The English royal astrono-
mer of the time (James Bradley) discovered something called
the aberration of starlight. This is a slight displacement of
telescopic stellar images due to the speed (about 18 miles per
second) of the earth through space as it revolves around the
sun. The discovery of stellar parallax furnished further
proof of the earth’s revolution.* Neither of these phenome-
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na could in any way be attributed to the movement of the
sun around a stationary earth.®
%
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FIGURE 4 Stellar parallax.
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