
12 - Planets  and Our Earth  
WE HAVE NOTHING ON EARTH SO sublime as the star-filled night sky. We 

gaze in wonderment at this vast and mysteriously ordered universe where a million miles 
is a short distance and where each of the countless stars moves in its own sphere 
without disturbing other heavenly bodies. Who, looking heavenward, can fail to feel trivial 
by comparison? 

A small child may not share all our adult feelings about this miracle of the skies. 
Yet even to him the night sky has an irresistible fascination. When a child recites 
"Twinkle, twinkle, little star, how I wonder what you are," he is unwittingly giving 
expression to mankind's old curiosity about what a star is, and why it behaves as it does. 
But the child can ask more questions about stars than does the poem. Why do stars 
disappear in the daytime?? What makes stars twinkle? Why can't we fly to them in an 
airplane? plane? Don't they ever bump into each other? These are question that many a 
child has asked me. 

Some of them are quite easy to answer. We cannot see stars in the daytime 
because the brilliant light of the sun blots them on A youngster can understand this more 
easily when he looks a the night sky from a brightly lit city and finds how dim the star 
seem-and then sees their brightness from dark country fields 

When the sun is overhead, every bit of air and dust catches its light and scatters 
it. Thus in the daytime the air is brighter than the starlight and prevents it from shining 
through to us. 

Stars appear to twinkle because we see their light through an unsteady 
atmosphere. The fact that there are no collisions of heavenly bodies is explained by the 
force of gravitation, which makes the stars, planets, and moons move around each other 
in fixed paths, or "orbits." They pull and tug at their neighbors, but the net effect is to 
hold all in place rather than pull them off course. 

We cannot fly to the stars-though we sometimes feel we can reach up and 
almost touch them-because they are really millions of miles away. Up to now no one has 
penetrated beyond the mere six miles of air that surround our earth. 

THINGS ARE NOT WHAT THEY SEEM 
The youngster who observes the heavens appears to be easily learning a 

number of facts. He watches the sun rise in the east and move across the sky until it 
sinks in the west. He sees the moon gradually disappear each month, then gradually 
return to view. When he can see it, he knows it rises and sets, as the sun does. He may 
notice that the stars, too, seem to travel from east to west across the sky. 

But these are apparent happenings. Our children have the benefit of centuries of 
study by people who questioned what their eyes perceived; and before a child is ten, he 
usually begins to learn at school some of the facts discovered by the astronomers. He is 
taught that much of what appears to be the behavior of the heavenly bodies is actually 
the result of our earth turning on its axis and revolving around the sun; and that the 
moon is a sphere that reflects the light of the sun and revolves around the earth in a 
period of about twenty-nine days. 

LOOKING AT THE SKY 



Though the people of long ago watched the skies closely and made keen 
observations, they could not understand many things because they assumed that the 
earth stood still while the planets and stars moved around it. Only about 350 years ago 
the great Polish astronomer, Copernicus announced his startling hypothesis: The 
movements of the planets became understandable if the earth was a planet and if all the 
planets revolved about the sun. Copernicus added that the earth also turns on its axis 
once a day. Thus, while we are apparently watching heavenly bodies move from east to 
west, we are instead seeing the effects of the earth whirling eastward on its axis. 

Galaxies and More Galaxies: We call the earth and its eight fellow planets that 
travel around the sun, the "solar system." Beyond our solar system-a seemingly endless 
distance beyond it-there are billions of stars! All these heavenly bodies are a part of our 
universe, or galaxy. At one time, universe (meaning "everything there is, combined into 
one") seemed a suitable word to use for our galaxy; but, as exploration of the heavens 
continued, astronomers found that our universe was not "everything." Many other 
galaxies of stars are scattered throughout the endless space that surrounds our own 
galaxy! 

What Telescopes Tell Us: Powerful modern telescopes reach out across 
hundreds of millions of light-years to penetrate some of these distant galaxies. (A light-
year represents the distance that can be covered by light in a year's time: 
6,000,000,000,000 miles!) But even the comparatively "close" stars of our own universe 
are so far away that they appear as mere points of light. Our most powerful telescopes 
make these stars appear brighter, but with no more defined form than when we 
observed them with the naked eye. 

 
The earth is neither the largest nor the smallest of the planets. From Jupiter, the 

largest, with a diameter of eighty-seven thousand miles, to Mercury with a diameter of 
only three thousand miles, there are remarkable differences among the members of the 
sun's family. However, all move around the sun in the same direction. A year on any 
planet is the time it takes that planet to make a complete revolution around the sun. The 
planets are dwarfs, compared to the sun, with its 864,000,000-mile diameter. The sun, a 
ball of flaming gas, is not a planet but a star. 



On the other hand, when we look at any of the planets (except Pluto, the most 
distant one) through a large telescope, they appear as round disks, similar to our moon. 
Jupiter, largest of the planets, which is hundreds of millions of miles distant from the 
earth, needs to be magnified only fifty times to appear as large as the moon. 

Telescopes for Everyday Use 
If your family becomes seriously interested in stargazing, you may consider a 

telescope of your own a worth-while investment. Either of the two types that are used by 
the great observatories devoted to astronomy, can be obtained in vastly reduced size. 

REFRACTOR TELESCOPES 
The kind that looks as you might expect it to-that is, resembling a long spyglass-

is known as a refractor, or lens, telescope. It is called a "refractor" because starlight, as it 
passes through the lens, is bent or refracted by the curved surface of the glass, then 
brought together at the focus. 

REFLECTOR TELESCOPES 
The other type is a "reflector" or mirror telescope. It brings the light from the stars 

to a focus by reflection from a mirror, which is not flat like an ordinary mirror but slopes 
gradually towards its center. The world-famous telescope on Mt. Palomar in California is 
a reflector. 

Each type, refractor and reflector, has its advantages for the professional 
astronomer, but on the whole the refractor seems best for a child. It is less subject to 
damage from inexperienced handling and as a rule the stars are seen more sharply 
through it. 

Choosing a Telescope: If you are buying a telescope, it is wise to choose a 
small one with a good lens and a tripod (mounting), rather than a large one without these 
assets. A mounting that is not firm will show you "dancing stars" as you look through it. 
Equipment of this kind may require an investment of more than a hundred dollars; 
however, you may find satisfactory an extension type of telescope that is held to the eye. 
The cost of such an instrument is less than half that of a mounted telescope. 

In many towns and cities groups of young people interested in the stars have 
astronomy clubs. Belonging to such an organization often gives a child the opportunity to 
use a telescope regularly, thus saving his family the expense of investing in one. The 
club has the additional excellent feature of giving youngsters an opportunity to compare 
notes with other stargazers of their own age level. 

The Planets 
"Is there much difference between stars and planets?" your skyminded youngster 

may ask. 

There is, indeed. Stars are blazing masses of glowing gas, like our sun. We are 
told that something like two or three billion years ago a great piece of our sun was drawn 
away from the main body and separated into nine parts. The generally held theory is that 
the gravitational attraction of a passing star pulled away a portion of the sun's mass, 
which later broke up into separate drops. Some of these went much further away from 
the sun than others, but all cooled into solid balls, and all-controlled by the sun's pull or 
force of gravitation-proceeded to revolve about the sun. These are the planets. 



From planet Earth we can see five of the others-Mercury, Mars Venus, Saturn, 
and Jupiter-without using a telescope. The remaining three-Uranus, Neptune, and Pluto-
are too faint to be seen with the naked eye. 

HOW PLANETS DIFFER FROM STARS 
It will help you to distinguish planets from stars if you keep several points in mind. 

Planets shine steadily-they do not twinkle as stars always appear to do. This difference 
comes about because the beam of light that radiates from a planet is wider than that 
from a more distant star, and is therefore less influenced by our atmosphere. Also, the 
way the planets move about the sky is different from the movement of the innumerable 
stars that surround them. 

Like stars, the planets appear first in the east and seem to travel westward; but 
you will notice that the position of the stars with relation to one another remains 
constant. The position of the planets among the stars, however, is variable. 

If you start to keep track of a planet, you will see it change its heavenly neighbors 
week after week. More than two thousand years ago, the Greeks noticed these "stars" 
that behaved differently from the rest, and named them planets-in Greek this means 
"wanderers." 

HOW TO LOCATE THE PLANETS 
The night sky may well bewilder parent and child as they first try to distinguish 

planets from stars, and one star group from another. Charts which indicate the positions 
of these heavenly bodies will help you to recognize them and also indicate where to look 
for them as their positions change. You can find sky charts in many newspapers and in 
publications devoted to astronomy. 

When your child has looked carefully at timely charts, he will be thrilled as he 
traces with you the paths of the planets. Over a period of time he will have the exciting 
experience of seeing them travel along with the stars, then seemingly move backward-
then soon turn again and go forward in their original direction. 

WHY THE EARTH IS "DIFFERENT" 
It is quite natural for a child to suppose that since our earth is one of a group of 

planets, the others are worlds just like our own. When he learns that this is not so, he will 
surely be intensely curious about the difference between the earth and the other planets. 

Is it because the other planets are too far away from the sunor too near it-that he 
could not live on them? Some planets are larger than the earth (which has a diameter of 
nearly eight thousand miles) and others are smaller. Is the size of a planet important in 
regulating the possibility of life on it? 

Why Life is Possible on our Earth: Most scientists agree that a combination of 
favorable factors makes our form of life possible on earth. 

Among these are the size and weight of the materials of which the earth is made. 
They are just right to produce the gravity that is needed-not too great to crush us by our 
own weight, and yet great enough for the earth to hold sufficient atmosphere to sustain 
life. 

Another condition is that we are neither too close to, nor too far away from, the 
sun; and the length of our seasons is apparently stimulating to organic life. Not only are 
these particular conditions missing on other planets, but they have other conditions 
definitely unfavorable to our form of life. 



As we look at the other planets, it appears that if there is life in these other 
worlds, it must be of a kind that is beyond our experience and understanding. 

Mars-Science-Fiction Favorite 
Of all the planets, Mars is the one most often used by science fiction writers as 

the home of a race of people similar to ourselves. They choose Mars because they have 
more information on which to base their stories than they have about the other planets. It 
is one of our closest planetary neighbors, and while many of the other planets are 
hidden behind dense clouds, the atmosphere of Mars is so thin that we can see through 
it clearly. 

 
Mars Through the Telescope: If you look at Mars through a telescope it 

appears mostly orange in color; but patches of other colors show, too. At the top, or at 
the bottom, of the disk (and sometimes at both locations at once) , there is a great patch 
of white. These patches are apparently fields of snow and ice which we call polar caps. 
When the northern half of the planet's axis begins to tilt toward the sun, the northern 
polar cap begins to grow smaller, while the southern polar cap shows a gradual increase 
in size. 

The diameter of Mars is about 4,200 miles-only about half of our earth's. 



THE "CANALS" ON MARS 

The discovery of "canals" on Mars about seventy-five years ago quickly gave rise 
to the exciting idea that people like ourselves live on that planet. But actually the canal 
theory started from a misunderstanding! When an Italian astronomer, Giovanni 
Schiaparelli, was observing Mars through his small telescope, he saw on its surface 
what looked like a network of fine lines. He noted them as canali, an Italian word 
meaning "channels." English translations immediately turned this into "canals"-a word 
we use for artificial waterways made by human beings. 

Ever since that time the canals have been a subject for debate; the astronomers 
have not been able to agree on their description of the "canals," and some even refuse 
to recognize anything that even resembles channels. Some scientists believe they are 
volcanic cracks; others say they are watercourses; still others hold they are formed by 
vegetation. 

Life on Mars: Today the idea that there is human life on Mars is generally 
discredited but we are fairly sure that plant life, at least, does exist there. An analysis of 
the planet's atmosphere reveals similarities to our own-including free oxygen. This indi-
cates that plant life is possible, and looking through a telescope we see greenish 
markings (probably caused by vegetation) that appear to move across the face of Mars. 

The motion that we see is due to the fact that Mars is turning on its axis-just as 
the earth does. And because the axis of Mars is tilted just about as much as ours, we 
conclude that Mars must have seasons like our own. But it takes Mars nearly two years 
to complete a journey around the sun; its seasons are therefore much longer than ours, 
and its "year" is nearly twice as long as one of our years. 

MARS WITHOUT A TELESCOPE 
When you look at the sky unaided by a telescope, Mars appears reddish-in 

contrast to the blue of other planets and stars. It was this reddish tinge that led the 
ancients to associate the planet with their god of war. Sometimes Mars is brilliant, at 
other times dim. The variation is caused by its changing distance from the earth and by 
its distance from the sun; Mars shines by reflected sunlight. 

Sometimes Mars is 250 million miles away from the earth, and sometimes as 
close as thirty-six million miles. When the earth is between Mars and the sun, Mars is at 
its brightest as viewed from the earth. When Mars is on the opposite side of the sun from 
us, Mars is very dim. 

MARTIAN INVASION 
Many years ago H. G. Wells wrote a work called The War of the Worlds, in which 

he described with great imaginative skill a Martian invasion of our planet. When a 
dramatized version of this story was broadcast on a Sunday evening in 1938, the narra-
tion was so "realistic" that great numbers of people were caught in the unreasoning grip 
of hysteria. The popular reaction to this broadcast is the most convincing proof that 
scientific knowledge of the planets is not very widespread. Their distance is so great, of 
course, that no object could proceed from them toward our planet without its movements 
being noticed long in advance of its arrival. 

Mercury-Submerged by the Sun's Brilliance 
Though Mars is probably our most frequently discussed planet neighbor, Venus 

and Mercury are also reasonably close-close, that is, in comparison to the other five 
remaining planets. Together with Earth and Mars, they are sometimes called the 



"terrestrial planets." All are made up of solid, fairly heavy material. All are roughly 
comparable in size, and all rotate on their axis at moderate or slow speed. 

LIFE IS IMPOSSIBLE ON MERCURY 
The smallest member of the sun's "family," Mercury is also closest to the sun. 

Because of its small size and slight mass (it is only three thousand miles in diameter and 
the earth has twenty-five times as much mass) , the attraction of gravity on its surface is 
not enough to retain an atmosphere. And because of its nearness to the sun, Mercury's 
surface is hot. The heat and lack of atmosphere make life impossible. 

WHEN MERCURY IS VISIBLE 
Submerged by the sun's brilliance, Mercury is generally invisible to us. During the 

year there are only six periods of two weeks' duration when we can see it clearly, shining 
with a white light. These are the times when it is farthest, east or west, from the sun as 
seen from the earth. When it is far to the east of the sun, Mercury sets soon after the 
sun. We then see it in the west, and know it as the "evening star." About two months 
later, when Mercury is farthest to the west of the sun, it rises in the east a while before 
the sun, and we know it as the "morning star." Mercury requires eighty-eight days to 
complete its trip around the sun. 

Venus-Most Brilliant of the Planets 
This planet, named by the ancients for their goddess of beauty, is also close to 

the sun, but it shines with remarkable brilliance. In fact, aside from the moon, Venus is 
the brightest object in the night sky. It is invisible for certain periods, like Mercury; but 
these periods of invisibility are far less frequent than Mercury's. We can hope to see 
Venus about sunset or dawn, and occasionally we can see it, with the naked eye, in 
broad daylight. 

THE ATMOSPHERE OF VENUS 
Venus has an atmosphere, and in fact it is completely covered by dense white 

clouds-one reason for its brilliance, as the clouds reflect light. Unfortunately the clouds 
hide all fixed points on the planet, so we do not know what its surface is like. 
Astronomers have not detected oxygen and water vapor in the upper atmosphere of 
Venus-a fact which leads us to conclude that life does not exist there. However, we do 
not know what conditions exist below the heavy surrounding curtain of clouds. 

With a small telescope you can watch Venus go through phases similar to those 
of the moon. When it is nearest to the earth it appears as a crescent; when the planet is 
farthest from the earth it is "full." 

Earth-Just Another Planet 
With solid ground under his feet, and firmly rooted trees, solidly constructed 

buildings, and many other stationary objects all about him, a child finds it difficult to think 
of our earth as a heavenly body moving freely through space, just like the other planets. 
Probably the most convincing evidence you can offer the youngster to show that we do 
live on a moving planet is to cite our change of seasons and alternating periods of light 
and darkness. 

That the sun stands still (aside from rotating on its axis) has been known since 
the time of the astronomer Copernicus. Consequently the earth must be moving, or we 
would have no change from winter to summer or from day to night. The earth and all the 
other planets travel around the sun and, at the same time, turn, or spin, on an axis (the 



imaginary line that connects the North Pole with the South Pole, in the case of the 
earth). 

 
NIGHT AND DAY 
A good way to give a child a clear picture of some of the causes and effects of 

the earth's motions is to have a lamp represent the sun. An inexpensive globe may be 
bought at many five-and ten-cent stores, and as you rotate the globe and make it revolve 
around the lamp, the youngster can see how light from the sun varies at different parts of 
the earth. 

As the Earth Whirls Through Space: If we could stand out in space to watch 
our earth, as we can observe the lamp and globe in our room, we would see that the 
earth makes one complete turn on its axis every twenty-four hours. This may seem very 
slow, but at its widest part-around the equator-it is whirling at a rate of more than a 
thousand miles an hour! At places north and south of the equator the rate is not quite so 
fast. The rotating speed at San Francisco, Chicago, and New York is 750 miles an hour. 

Sunrise, Noon, and Night: Just as our lamp illumines only half the globe at a 
time, so the light of the sun shines on only half the earth at a time. 'This is what gives us 
our alternation of night and day. As the earth turns so that we can see the sun from our 
particular spot on earth, we say that "the sun is rising." 

The earth continues to turn eastward and the sun appears to rise higher and 
higher in the sky. When the sun is as high as it "can go," we have "noon." After that the 
sun seems to sink lower and lower until the earth has turned so far that we can no longer 
see the sun from our particular spot on earth. We say that "the sun has set." It is now 
night on our side of the earth-but on the other side of the earth, day is beginning. 

Why the Amount of Daylight Varies: The path that the sun appears to follow in 
the sky varies according to our location on the earth. If we were at the equator, we would 
find night and day of equal length throughout the year. But the farther north we are from 
the equator, the farther around to north does the sun rise and set in summer (making for 
long days and short nights). 

Thus if we travel far to the north in summertime, we find the days still longer than 
they are in the United States. When we get as far north as the capital of Sweden, for 



example, a summer day is nearly nineteen hours long. Still farther north, beyond the 
Arctic Circle, there is a time in midsummer when we would find the sun shining 
continuously for forty-eight hours! 

In wintertime, however, the farther north we are from the equator, the farther to 
the south does the sun rise and set. This produces short days and long nights. 

What causes these changing lengths of night and days? The earth's axis is tilted 
and always pointed in the same direction with the North Pole toward the north pole of the 
sky. There is a certain stage in the journey of the earth around the sun when our North 
Pole is tipped farthest toward the sun. One result is that sunshine goes far beyond the 
Pole, making long days (summer) on the northern half of the earth. When the earth 
reaches a different stage in its journey around the sun so that the North Pole always 
pointing in the same direction-begins to tip further and further away from the sun, 
daytime on the northern half of the earth grows shorter: Winter is approaching. 

If the earth's axis were not tilted-if the axis were straight up and down in relation 
to its path around the sun, the sun would always appear directly over our equator, and 
throughout the earth the days and nights would be of equal length. 

 
WHY WE HAVE CHANGING SEASONS 
The slant of the sun's rays affects the earth's seasons. In the United States the 

rays are most nearly vertical-coming almost straight down-on June 21 (beginning of 
summer). On December 21 (beginning of winter) they come to us on more of a slant 
than at any other time. 

We notice, however, that we have our hottest weather in July and August, and 
our coldest in January and February. This lag is explained by the fact that the earth 



takes time to grow warm again after the cold of winter, and to become fully cooled off 
after the accumulation of summer heat. 

Winter in June: On the day that summer begins in the Northern Hemisphere, 
winter begins in the Southern Hemisphere; at the stage of the earth's journey around the 
sun where the North Pole is tipped farthest toward the sun, the South Pole is tipped 
farthest away from the sun. Thus we see that the seasons in the Southern Hemisphere 
are the reverse of those in the Northern Hemisphere at the very same time. This shows 
that winter and summer are not caused by the earth being farther away from, or nearer 
to, the sun. It is the tilting of the axis that produces the changes of the seasons. 

Jupiter-Largest of the Planets 
This planet is often one of the brightest objects in our night sky, and this may 

give us the impression that it is at least as close to the earth as Mars. The fact is that 
Jupiter is hundreds of millions of miles further away from us than Mars is; however, the 
tremendous size of Jupiter enables us to see it clearly. It is the largest of all the planets 
(perhaps that is why the ancients named it for the king of their gods), with a diameter 
about eleven times that of the earth. 

AN ATMOSPHERE THOUSANDS OF MILES DEEP 
With only a small telescope you can get a closer view of Jupiter, making out soft 

shades of red, yellow, tan, and brown that form bands across the distant white planet, 
parallel to its equator. These bands are actually clouds, composed in the main of two 
poisonous gases-ammonia and methane. Their presence rules out any possibility of life 
as we know it on earth. Scientists believe that the atmosphere of Jupiter is thousands of 
miles deep and that the solid core of the planet is comparatively small. 

JUPITER HAS MOONS 
What is possibly the most interesting feature of Jupiter, the procession of moons 

that circle about the planet, cannot be seen with the naked eye. There are twelve of 
these moons-four of them visible through powerful field glasses. Looking at these four 
through a small telescope, you may see them circling around Jupiter, first in front of, 
then vanishing behind, the giant planet. 

It was about 350 years ago that the great Galileo discovered these four moons, 
which are about the size of our own moon. They were the first moons ever seen that 
belonged to any other planet than the earth. The development of more powerful 
telescopes led to the discovery of eight smaller moons around Jupiter, the most recent 
one coming in 1951. 

Saturn and Its Strange, Gigantic Rings 
This planet, too, has moons, but it has an even more fascinating feature. Saturn 

is encircled by three strange, gigantic rings that whirl around it continually. These rings 
are one of the unsolved mysteries of astronomy. Why should Saturn-but no other planet 
have rings? 

The rings of Saturn are not solid-they are apparently made up of innumerable 
tiny particles, perhaps no larger than grains of dust. These great rings are probably not 
more than ten miles thick-which is paper-thin in relation to its enormous diameter. 

LOOKING AT SATURN'S RINGS 
If we view Saturn through a small telescope, we see the rings as a single 

flattened object. However, a more powerful instrument reveals all three of them, one 



inside the other. The innermost ring is very faint; the middle one is the brightest. They 
are inclined at an angle that is unchanging, but, as the planet moves around the sun we 
see them at varying angles according to Saturn's position with respect to the earth. 

Saturn takes twenty-nine and a half of our years to revolve about the sun. Twice 
during that period the rings are so tilted that only a narrow edge faces the earth. At that 
stage we cannot see the rings at all through a small telescope; we succeed with a 
powerful instrument only because of sunlight shining through the rings. When they 
appear upward or downward, the three rings are distinct. 

It is fascinating to observe the changing aspects of the rings as the shadow of 
Saturn is thrown on them, and again as the shadow of the rings appears on the planet 
as a dark, sharply outlined band. They move around the planet at varying speeds-the 
ring nearest Saturn is the fastest; the outer ring, the slowest. 

Saturn is the last of the planets that we can see with the naked eye. It is another 
of the "giants," second only to Jupiter in size. As in the case of Jupiter, clouds of 
poisonous gases form bands across the surface of Saturn, but they are much fainter 
than Jupiter's bands. Despite its great size, Saturn does not appear nearly so brilliant to 
the naked eye as Jupiter does. Saturn is millions of miles farther away from us. 

Uranus and Neptune-Distant Planets 
These planets are so far away from us that only a person with exceptional 

eyesight can possibly see Uranus without the aid of a telescope, while Neptune is 
always invisible to the naked eye. Both of these planets resemble Jupiter and Saturn in 
having clouds of ammonia and methane in their atmosphere. And though they are 
smaller than Jupiter and Saturn, they are nevertheless classed as giants. 

Uranus is about thirty-two thousand miles in diameter and takes eighty-four of 
our years to complete its revolution around the sun. Even through a telescope there is 
little to look for on Uranus. It appears as a small greenish disk with vague belts across 
the surface. It has four satellites. 

Neptune, as we have seen, is completely invisible except with the aid of a fairly 
powerful telescope. Still, it has a diameter of about thirty-three thousand miles, and its 
period of revolving about the sun requires almost 165 of our years. It has one satellite 
and, like Uranus, is greenish in color. 

HOW URANUS AND NEPTUNE WERE DISCOVERED 
It is interesting to realize that Uranus was discovered purely by accident in 1781-

thousands of years after people first began to watch the heavens and firmly concluded 
there were no planets beyond Saturn. The discoverer of Uranus was Sir William 
Herschel, a great British astronomer, whose name is sometimes given to it. 

Neptune was found independently in 1846 by two different astronomers-each 
unknown to the other! They noticed that Uranus did not always follow its expected 
course, and they speculated that this might be due to the influence of another, hitherto 
unknown, planet. After several years of study and calculations, each man in his own way 
located the "new" planet, which was named Neptune. Science had rung up another 
curtain, revealed another secret of the mysterious universe that is our home. 

Pluto-Most Distant of Them All 
The most recently discovered planet (it was first seen in 1930), Pluto is 

completely beyond the range of a small telescope. Small wonder-Pluto is almost four 



billion miles away from us! It is the planet most distant from the sun, and requires nearly 
250 of our years to complete one trip around it. 

Pluto does not compare in size to the giant planets, and is probably somewhat 
smaller than the earth. One interesting theory about the origin of Pluto is that it may have 
started as an escaped satellite of its nearest planetary neighbor, Neptune. Scientists 
believe that Pluto has little or no atmosphere, as it reflects light very poorly. Pluto is 
yellowish in color. 

Though this planet was named for the god of the underworld, the first two letters 
PL are used for its symbol, and these are the initials of a great astronomer, Percival 
Lowell. It was Dr. Lowell who calculated how a planet in the realm of Pluto must move. 

However, Pluto was not discovered until twenty-five years after his death! 

The Mysterious Minor Planets 
With a telescope you may make the acquaintance of another group of heavenly 

bodies that are not stars-for they are within our solar system-and yet lack the full status 
of planets. These are the asteroids (from the Greek word aster, meaning "star") . They 
are found in the great gulf of space between the orbits of Mars and Jupiter. 

Even through the telescope the asteroids show up only as points of light (like the 
stars), though they have the solid mass of planets. This is explained by the far smaller 
size of the asteroids as compared to the full planets; the largest asteroid is less than five 
hundred miles across and the smallest, only five or ten miles. 

SOLVING THE PUZZLE OF THE MINOR PLANETS 
The answer to the puzzle of why several thousand of these minor planets (or 

asteroids) exist in an area where one single planet might be expected, may lie in the 
theory that once a single planet did move along this path. This unknown planet may 
have broken into the thousands of fragments that now continue to move in the same 
path. Meteorites that strike our earth are also believed to be the remains of this vanished 
planet. 

 
The Moon-Our Neighbor in Space 



To young children, the moon is probably the most interesting object in the sky. It 
is by far the brightest of the night sky; and though the sun is overwhelmingly brighter, it 
does not have the moon's rather mysterious appeal. The moon's gradual disappearance 
and equally gradual return to view each month may seem very odd, to say the least, until 
a child understands the cause. 

WHAT MAKES "THE MAN IN THE MOON" 
A powerful telescope gives spectacular results when it is trained on the moon, 

but we can still learn many things about its surface by observing it with field glasses or a 
small telescope. Conspicuous even to an unaided eye are the large dark spots we like to 
associate with a man's face, a rabbit, and other fancies. 

Through a telescope we can see these spots better. They are craters-great 
circular depressions. Some are fifty miles or more in diameter, with walls thousands of 
feet high; others are small pits without walls. Many astronomers believe the craters were 
formed by volcanoes, but others suggest that large meteors falling upon the moon 
created them. 

PHASES OF THE MOON 
The dark spots give further emphasis to the fact that the moon (like the planets) 

has no light of its own; the brilliance of the moon is all reflected light. And because it 
borrows its light from the sun, the moon has "phases" that range from crescent to "first 
quarter" to "full" to "last quarter" to crescent again. With light of its own the moon would 
not be so changeable. 

What Produces the Phases: To understand the phases, we must keep in mind 
several facts: The sun is ninety-three million miles from our earth. The moon is a mere 
240,000 miles from us. The moon revolves around the earth, as the earth revolves 
around the sun. But whereas the earth takes a year to make its revolution the moon 
requires only a month for its journey. (The word "month" is derived from "moon.") 

We cannot see the moon at all when it comes between us and the sun, for the 
side of the moon that faces the earth then reflects no light. When we are able to see a 
thin sliver of light on its edge, which now faces the sun, we call it the crescent or "new" 
moon. 

About a week later, when the moon has moved a quarter of the way around its 
orbit, we can see half of its bright side (first quarter) . 

In another week the moon is opposite the sun, and appears full, for we can see 
all of its bright side. (During this period the moon rises about sunset and remains in the 
sky all night.) Still another week brings the moon three-quarters of the distance of its 
orbit and we again see half of the bright side (third quarter). The moon goes through all 
these phases each month. 

It happens that the moon rotates on its axis in just the same time that it revolves 
about the earth, with the result that the same face is always turned towards us! No one 
has ever seen the other side-the intriguing "hidden side" of the moon. (Note: They have 
now) 

WHAT WE FIND ON THE MOON 

On the moon, we have to take oxygen tanks along; there is no air on this planet-
like heavenly body. The moon's diameter is only 2,160 miles-in contrast to the earth's 
7,878-mile diameter. 



There is a terrible sameness about the moon's landscape. Rocks, rocky plains, 
and rocky mountains are on all sides of us. No trees, flowers, or even grass break the 
monotony and no birds or other animals give life to the scene. If we clap our hands to 
break the eerie quiet, we still hear nothing!-without air there can be no sound waves. 

Knowing as we do that the force of gravitation on the moon is low compared with 
that of our earth, we check our weight. Whereas on earth we weighed 120 pounds, we 
are now just twenty pounds-only a sixth of our accustomed weight! In this featherweight 
condition we find that we can get around with great strides. So we climb easily over the 
mountains, dome-shaped hills, and mountain-ringed plains. We have no worries about 
weather for the moon, being without moisture, has no clouds, rain, snow, or wind. 

WHY WE HAVE ECLIPSES OF THE MOON 
Every once in a while the moon stages a show that fascinates children as well as 

adults. This happens at the times when the moon goes into the shadow of the earth, and 
we say there has been an eclipse of the moon. 

In its journey around the earth, the moon usually passes once a month either 
below or above the shadow cast from the darkened side of the earth. But sometimes the 
moon passes through this earth shadow and then becomes nearly invisible-eclipsed. A 
whole year may go by without a lunar eclipse; in another year there may be as many as 
three eclipses. 

On some of these occasions the moon passes through the edge of the shadow 
and only part of it is darkened; at other times it is completely in the shadow. But even 
during a total eclipse the moon does not entirely disappear from view-it only dims and 
changes color. The point is that it does not completely lose all sunlight. Some of that 
light is refracted (bent) by the earth's atmosphere; and because red, orange, and yellow 
pass most easily through the atmosphere, the moon appears a deep copper color when 
it is eclipsed. 

Astronomers can predict eclipses. Newspapers and almanacs tell when they will 
occur, and from what places they may be seen. 

Seeing the Skies "Indoors" 
If it is at all possible, you will not want to miss the experience of visiting one of 

the great planetariums. It is the best way for a child to get a good basic understanding of 
our solar system and the stars that surround it.  

When you enter a planetarium, your child will be curious about the weird-looking 
instrument that stands on a platform in the center of the domed room. This is the 
projector-rather like a motion-picture projector but far more complicated. The "show" 
begins, the room is plunged into darkness, and the projector throws on the rounded 
ceiling images of the stars and planets. As these bodies move about in "the heavens," 
the speaker explains their movements; inside an hour you may watch them go through 
motions that would normally take days, months, or years. 

The sky may be pictured as it was at the birth of Christ or when Columbus 
arrived in America; or it may be shown as it should appear hundreds of years from now. 
As he looks on, the child can feel a thrilling closeness to the distant past when intrepid 
explorers guided their ships by the stars and peaceful shepherds used the stars to tell 
time. He can feel, too, a comforting confidence in the future as it becomes evident that 
though stars, moon, and planets disappear from view, each in its own proper time will be 
back again. 


