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The beauty and grandeur of Mount McKinley—its head and shoulders always cloaked in a garment of ice and snow.

GLACIERS AND THE GREAT ICE AGE

LACIERS, or rivers of ice, rank high

among the earth’s wonders that have cap-
tured man’s imagination. They add mystery
and majesty to the beauty of nature. High
mountains without snow and ice caps never
seem so impressive as snowy peaks. Glaciers,
as we know them today in Canada and the
United States, are only to be seen in the
higher mountains of the West. They depend,
of course, upon snowfall and continuous
cold; hence the farther we go into the cold
north the lower down on the hills the ice
creeps, until, around the Pole and in Alaska
and Greenland and Norway there are glaciers
at sea level. This is also true as you go
far southward, toward the South Pole.

Glaciers differ from permanent snow banks,
which are far more numerous in our moun-
tains. Glaciers move. A glacier is a sort of
frozen river, slowly advancing from the basin
where it collects, or cirque as it is called, and
moving down a valley until it finally melts
and runs away as water. Fall after fall of
snow piles up on mountain slopes, and
changes into ice as it is thawed and frozen
again; and as more and more snow falls,
the thickening blanket compresses the layers
beneath.

Let us imagine ourselves watching a new
glacier being formed. It begins at a time of
increased rainfall, or snowfall, and increased
cold on a mountain. The summer is also
colder than usual, so that less snow melts.
As a result, so much snow piles up on our
mountain that some of it is pushed downward
by the weight of the snow and ice above.

Year after year this goes on, the source being
refilled by new snowfalls as rapidly as the
nose advances. LEventually the front de-
scends to a point where melting is as rapid
as the ice advance, and that is the end of
the glacier’s advance.

The surface of a glacier is likely to he
very irregular, as the creeping ice winds its
way down over the irregularities of the valley
floor. Steep places may cause cracks in the
ice mass to open, and we have a frozen water-
fall. These cracks are known as crevasses.
Often they are covered over by a winter’s
snows, so that they can not be seen. Thus
there is always the danger of falling down
a crevasse, when walking over a glacier.

The original crack where the ice-field,
or névé, ends and the glacier begins is
marked by a large crevasse known as the
bergschrund. Most of the terms used in
speaking about glaciers are French or Ger-
man, originating in Switzerland where gla-
ciers were first studied.

There are several types of glaciers. Those
nestling in small basins in the moyntains
are called cliff glaciers. Larger ones are
known as valley glaciers. A glacier which
comes out of the mountains and spreads
out at the foot, often the result of the merg-
ing of several valley glaciers, is known as a

iedmont glacier. Many of the Alaskan gla-
icers are of this type. Lastly, we have the
great continental glaciers, or ice caps, such
as the huge thick masses which mantle
Greenland and the Antarctic continent.

At one time, not so many thousands of
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Three types of lacier: the valley glacier, cutting a deep basin between hills; the piedmont, spreading out at the
foot of mountains; the continental glacier, which entirely covers a land mass.

years ago, all of northern North America
was covered by such an ice cap as that which
now decks Greenland. This was during a
part of a geological period known as the
Pleistocene, a period which began about a
million years ago. For some reason, which
geologists have not been able to explain, ice
began to accumulate at several centers in
Canada. It grew thicker and advanced south-
ward over the land. Eventually, huge masses
of ice several thousands of feet thick ex-
tended as far south as New York City and
the Ohio and Missouri rivers. In itsadvance,
the ice stripped off much of the soil cover
which had been formed by millions of years
of rock decay; and. it carried along huge
boulders and rubble all the way to its
terminus—the place where the ice melted.

Such deposits of material carried by gla-
ciers are known as moraines, and the moraine
at the end of a glacier is called a terminal
moraine. Large amounts of rock and euarth
can be piled up as the glacial front remains
stationary for a period of years in one place;
and Jong Island and Cape Cod represent
just such “dumps” of rock, called debris.

Gradually, after many years, the air
warmed again and the melting became more
rapid than the ice advance. -A halting, hesi-
tant retreat was made by the glacier; and
a series of recessional moraines were left
during its brief halts on the way back to
final disappearance from the continent.

As the front receded it lay bare once more
the underlying rocks; and very different was
their appearance from the days before their
covering, Stream-drainage (l)atterns were
blocked by great deposits of debris; pockets
were filled with glacial clay and boulder
mixtures, called till. The glacier had gouged
out huge basins which became filled with
water—the Great Lakes. And the poorly
drained, lake-dotted sections of Canada re-
mained as reminders of the ice sheet which
once had covered all the land.

Many land forms are results of the glacial

An iceberg has broken off.

visits; elongated gravel hills, usually in
clusters, like those of Boston Harbor, are
known as drumlins. Mount Monadnock in
New Hampshire has given its name to the
hills which stuck their heads up above the
thick ice sheet; they are known as monad-
nocks. Bare, rounded rocks are called rockes
moutonée or “sheep-backs.” Best known of
all, because they are the most widespread,
are the scattered boulders known as glacial
erratics; they were carried by the glacier
but dropped by the melting ice before reach-
ing a resting place with their fellows in some
moraine,

Rocking stones in Bronx Park (New
York City), in Fitchburg, Massachusetts,
and many other places are glacial erratics,
as is the famous Plymouth Rock. Scratches
and grooves across the surface of bare rocks,
well seen in New York’s Central Park, are
sure marks of glaciers; and by noting the
direction in which the scratches run, we can
determine the direction of the ice movement
across Manhattan Island.

Geologists estimate that the glacier started
its last retreat northward about 20,000 years
ago, only a short time as geological time
goes. What caused it to advance and to
retreat is a problem. Perhaps it was a change
in the intensity of the sun’s radiation, per-
haps a change in the earth’s atmosphere,
perhaps a slight elevation of the land. Many
causes have been suggested; perhaps it was
a combination of factors working together.
Study of the ground moraine, the till and
other deposits, especially in the Midwest,
has shown us that there was not just a single

lacier, During the Pleistocene there were
our advances and recessions of the ice, and
the period between the second and the third
glaciation was longer than the time which
has passed since the last retreat.

During that period, between the second
and third glaciations, climate was warmer in
these latitudes. Geologists have learned this
by studying the deposits left by the glaciers,
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GLACIERS AND THE GREAT ICE AGE

studying the amount

of weathering in

them, and noting
the fossil remains.

All over the world

there are similar evi-

dences, so whatever
the cause, it was
world-wide. Geolo-
gists have also found
evidences of re-
peated glaciations in
still earlier times,

These evidences

have been preserved

in ancient sedimen-
tary rocks.

This is a good
place to pause and
explain what we
mean by the Pleis-
tocene and other
such terms in describing the world’s history.
Scientists have divided the earth’s age into
five parts, called eras. Each era stretches over
so many years that we study most of them in
sections, called periods. The later periods
can best be studied in parts, called epochs.
Here are the names of the eras, periods and
epochs, beginning with the earliest:

1. The Archeozoic Era. The word comes from the
Greek words meaning Oldest Life. Very simple
life forms, such as algae, may have lived on
earth during the later part of the era.

2. The Proterozoic (Early Life) Era. This is
thought to have becn a very long era.

3. The Paleozoic (Ancient Life) Era. This era is
divided into periods which we call (beginning
with the oldest) Cambrian, Ordovician, Silurian,
Devonian and Carboniferous,

4. The Mesozoic (Middle Life) Era. This era has
been divided into Triassic, Jurassic, Lower
(Early) Cretaceous and Upper (Late) Creta-
ceous periods.

5. The Cenozoic (New Life) Era. This era is
divided into Tertiary (Third) and Quarternary
(Fourth) periods, names left over from a classi-
fication of the earth’s eras which is now no
longer used.

The Tertiary is divided into Eocene, Oligo-
cene, Miocene and Pliocene epochs.

The Quarternary is divided into Pleistocene
(Newest Life) and Holocene (Recent) epochs.
In the following chapters of the Depart-

ment of the Earth, we shall tell more about

these eras, except the first two, the Archeo-
zoic and the Proterozoic. Little is known
about them.

So then, you will understand that when
we tell you about the great continental gla-
ciers of the Pleistocene epoch, we are not
going very far back as geologists count time,

v+ % o e ey s s e s S

American Museum of Natural History

A very strange glacier in Tibet—two frozen rivers, one clear, one muddy, side by
side. The dark river may be the result of debris that was carried along before it froze.

However, geologists have also learned much
about the climate, the land, water and life
of earlier periods and eras. From the rock
deposits (the sedimentary rocks) they have
worked out much of the earth’s history from
the earliest times, as far back as the Archeo-
zoic era and up to the present. In the oldest
rocks there apparently was no life which
could leave any trace of itself impressed
in the rocks. However, the rocks of that
period have been thorotighly metamorphosed
(changed) so that few traces would remain,
if there had been life forms.

To the student of ancient life (the paleon-
tologist), the next period, the Proterozoic,
also offers few clues. In fact, we do not find
a complete historical record of the earth any-
where in the world; but here and there we
find a bit of rock with a part of a sequence
and, by piecing them together, man has
worked out a rough timetable. The vertical
section from top to bottom of the Grand
Canyon, for instance, is thought to represent
perhaps one and a half billion years. Many
thousands of feet of younger sediments have
been removed to expose the present surface
formations. The geological time chart shows
how one period followed another. A change in
the rock layers usually indicates the end of
a period. A greater and more important
break is thought to mark the division be-
tween eras. The convulsions of the earth’s
crust, for instance, that made the Appa-
lachian Mountains have been placed at the
end of the Paleozoic era. The Rocky Moun-
tain uplift came at the close of the Mesozoic.

THE NEXT STORY OF THE EARTH IS ON PAGE 905.
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TWO GREAT MEN—AMERICAN AND ENGLIS

[ RN B

When the French began to build forts on the Ohio River, a young surveyor named Washington was sent by the
governor of Virginia *o order them away. With a few companions he set off on the journey through the forest.

Both pictures from old prints

The death of General Wolfe at the Battle of Quebec, after he had been told of his victory. This picture is from
the painting by Benjamin West. Montcalm, the French general, was also killed.
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From an old print

William Pepperell and 4,000 men from New England in 1745 captured the strong French fort at Louisbourg, on Cape
Breton Island. An English fleet gave the American colonists some help.

THE STRUGGLE FOR THE CONTINENT

WE have told how Spain, England,
France, Holland and Sweden all tried to
plant colonies in North America, how the
Dutch conquered the Swedish settlements
and how the English took over all of the ter-
ritory of the Dutch. The Spanish possessions
were in the far south and Spain kept them
for a long time. They do not enter into this
story, which is about the struggle between
England and France for the rest of the con-
tinent, a struggle in which France lost every
foot of land she owned on the mainland.

As you have learned, Englishmen planted
many colonies along the Atlantic coast from
Maine to Florida. Some of these colonies
were divided and others were joined together,
until at last thirteen remained. While the
English settlements did not extend very far
back from the coast, the royal charters
under which these colonies were established
had granted to several of them all the land
beyond the mountains clear to the Pacific
Ocean. In the meantime, the French in Que-
bec and Acadia (now called Nova Scotia)
were exploring inland. They built forts and
trading posts on the Great Lakes and down
the Mississippi River, creating a barrier
which would, if properly strengthened, pre-
vent the Englisg colonies from spreading

westward into the Mississippi Valley and
beyond.

There was a great difference between the
kind of colonies that were established by the
English and the kind that the French
planted. Most of the settlers in the English
colonies were people of the middle classes
who brought their families with them and
expected to spend their lives in the new land.
In all of the colonies most of the people lived
by farming, and most of the farmers owned
their own land. In some of the colonies fish-
ing was also a very important industry, and
the people of New England built many small
ships in which they carried dried fish and
timber to other English colonies, or to the
French and Spanish colonies, and even to
Europe. For a long time the English govern-
ment left the colonies very much alone. For
this reason the people of the separate colo-
nies got used to governing themselves and did
not take kindly to interference in local affairs
by the far-away “Home” government.

New France was settled in a different way.
The settlers belonged mainly to two classes
of French people, the seignorial class, or
landed gentry as they would be called in
England, and the peasant farmers, or A1bi-
tants. There were not very many peopie of
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THE UNITED STATES

the middle classes from the towns as there
were in the English colonies.

Both the French government and the com-
panies that were given the right to develop
New France were more interested in the fur
trade than in the settlement of the land.
They did not like the settlers to do anything
which might interfere with the fur trade,
which brought so much wealth to a few
people back in France. Therefore they made
all kinds of rules and regulations which the
people of the colonies had to obey, and which
left them very little liberty.

THE YOUNG MEN WHO WERE
CHARMED BY LIFE IN THE WOODS

This state of affairs caused many of the
younger men in New France to run away to
the woods and live among the Indians where
the rules could not follow them. These men
were called coureurs-de-bois, or runners of
the woods. They became independent fur-
trappers, skilled in woodcraft and in the In-
dian type of warfare. Most of them married
Indian women, and their children became
more Indian than French in their way of life.
This was another reason why the French
colonies developed more slowly than did the
English colonies.

The French knew better than the English,
how to make friends with the Indians. The
English settlers were always having trouble
with the Indians and it is not always easy
to decide who was to blame for some of these
troubles. Probably one reason for the In-
dians’ hatred of the English settlers was
the very fact that the English were land-
hungry and wherever they went they cleared
the land for cultivation, thus destroying the
forests that the Indians loved and in which
they lived and hunted. The French, on the
other hand, protected the forest lands in
order to protect the fur trade.

THE PATIENT WORK OF THE JESUIT
MISSIONARIES IN NEW FRANCE

One other reason for the good feeling be-
tween the French and the Indians was the
great number of missionaries who came out
from France and visited all the tribes. These
missionaries were all members of Roman
Catholic orders. Several orders sent mis-
sionaries to North America, but the most im-
portant were the members of the Society of
Jesus, or the Jesuits, as they are often cailed.
Father Marquette and Father Jogues were
two of the best known. The Jesuit mission-
aries traveled thousands of miles through the
forests and down the waterways of the con-
tinent, and they wrote accounts of all that

they saw and did. These accounts, or “rela-
tions,” as they are called, have been of great
value to historians in later times. Many of
the missionaries were tortured or even killed
by the Indians, but more always came, and
at last their efforts had some effect, except
with the Five Nations, who did not like them
because they were French.

The Five Nations were the only Indians
who were friendly with the English and hos-
tile to the French. You remember how
Champlain’s mistake cost the friendship of
these warriors. The Five Nations, or the
Iroquois Confederacy, was made up of the
Mohawks, Oneidas, Onondagas, Cayugas and
Senecas. In 1715, they were joined by the
Tuscaroras, who had been driven out of
North Carolina, and the confederacy became
known as the Six Nations. An Irishman, Sir
William Johnson, who lived in the Mohawk
Valley, had such great influence with the Six
Nations that in 1746 he was appointed In-
dian Commissioner for the colony of New
York. He did much to keep the Six Nations
loyal to the English, so that even years later,
during the Revolution, they took the side of
the Crown against the colonies.

THE ENGLISH COLONIES DREW CLOSER
TOGETHER AGAINST THEIR COMMON FOES

As the power of the French and English
grew stronger in North America during the
seventeenth century, the two peoples began
to clash in earnest. The various English
colonies did not always agree among them-
selves; in fact they were continually quar-
reling over boundary lines and territorial
rights, but they were firmly united in fear
and hatred of the French and their Indian
allies. The French, with equal reason, feared
and hated the English and their allies, the
Iroquois, and each side encouraged their
Indian friends to raid the other side.

In Europe, Spain had grown weaker as
England grew stronger, and had come to lean
on France, the great rival of England. Near
the end of the seventeenth century there
began a series of European wars which lasted,
off and on, until the fall of Napoleon in the
nineteenth century. In these wars England
and France were the chief contestants,
though most of the other European countries
were involved at various times, and the ac-
tual fighting was carried on in lands as far
away as India and North America as well as
in Europe. Before we go on we must tell you
the names and dates of the wars that affected
the colonies in North America.

The first was called the War of the Pal-
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THE STRUGGLE FOR THE CONTINENT

atinate in Europe, and King William’s War
in America because England’s Dutch king,
William III, was on the throne at that time.
The war lasted from 1689 to 1697. Next
came the War of the Spanish Succession
called Queen Anne’s War in America, and
this lasted from 1702 to 1713. About thirty
years later came the War of the Austrian
Succession, which was called King George’s
War in America and lasted from 1744 to

who felt that all of their fighting and suffer-
ing from Indian massacres had gone for
nothing.

The Indian raids were dreadful affairs no
matter which side encouraged them. Some
terrible stories were told of Indian raids
on white settlements. One of many such
tragedies was the frightul attack on a peace-
ful farm near Haverhill in Massachusetts.
A farmer named Dustin and seven of his chil-

From an old print

A farmer named Dustin was working in his fields, with several of his children around him, when Indians
attacked. He seized his gun and was able to keep them back while he and the children retreated.

1748. This was followed by the Seven Years
War, called in America the French and In-
dian War. This lasted from 1756 to 1763,
and it cost France all of her American pos-
sessions,

In the first of these wars—King William’s
War—the governor of New York led off by
stirring ug the Iroquois to make a fierce at-
tack on the French village of Lachine, near
Montreal. The French led their Indian allies
in ruthless attacks on New England and New
York, capturing Salmon Falls in New Hamp-
shire and Schenectady in New York. The
English colonists sent expeditions which cap-
tured Port Royal in Acadia, but failed to
capture Montreal and Quebec. When peace
was signed between England and France at
the end of this war each nation restored what
had been captured in the North American
colonies. This angered the American settlers

dren were working in a field when they
heard the terrible war whoop of the Indians.
The farmer seized his gun and was able to
keep the Indians back until he and the chil-
dren reached a house. At the Dustin’s own
house the Indians killed the baby by throw-
ing it against a tree, and took Mrs. Dustin,
another woman and a boy away with them.
Mrs. Dustin found out that the prisoners
were to be tortured when the party, which
was made up of nine Indian men and boys
and three squaws, reached the end of their
journey. One nigfxt when all of the Indians
were asleep, Mrs. Dustin, the other woman
and the boy very quietly got hold of toma-
hawks and killed ten of the Indians. Only
one squaw and a boy escaped. Then Mrs.
Dustin scalped the ten Indians and the three
made their way back home, more than a hun-
dred miles through the forest. The govern-
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ment paid Mrs. Dustin a large sum of money
for the scalps. As you know, the Indians
took the scalps of their dead enemies, and at
this time the colonial governments had taken
to paying bounties to friendly Indians for the
scalps of enemy Indians.

QUEEN ANNE’S WAR IN WHICH SPAIN
FOUGHT ON THE SIDE OF FRANCE

In Queen Anne’s War, which started in
1702, the French and their Indian allies cap-
tured many towns. At Deerfield in Massa-
chusetts, in 1704, about fifty people were
killed and more than a hundred captured.
If any of the captives could not keep up as
they were being taken away, they were toma-
hawked and scalped. Later some of the Deer-
field captives were ransomed, but others had
been adopted into the Indian tribe and had
grown to love the life of the wilderness so
much that they refused to return to their
families. In this war Spain fought on the
French side and a Spanish and French fleet
tried to take Charleston, South Carolina, but
the brave people of Charleston forced them
to go away. A party of Carolinians and In-
dians burned the Spanish city of St. Augus-
tine but failed to capture it.

During this war the English again cap-
tured Port Royal in Acadia. At the end of
the war the English kept all of Acadia and
the country around Hudson Bay. Port Royal
was renamed Annapolis Royal in honor of
the Queen, and Acadia became Nova Scotia.
France had now lost much territory, but was
still powerful in America.

The thirty years of peace that followed
were not entirely peaceful for the English
colonies. The Indians kept on making at-
tacks on the outlying settlements, and the
colonists believed that the French authorities
in Quebec encouraged them and furnished
them with arms. When, in 1744, King
George’s War broke out, the colonists were
quite ready for it.

THE CAPTURE, BY WILLIAM PEPPERELL, OF
THE FRENCH FORTRESS OF LOUISBOURG

The French had built a strong fort at
Louisbourg on Cape Breton Island. The
French government had spent a great deal
of money on it and it was thought that it
was too strong to be captured. However, in
1745, a force of about 4,000'New Englanders
under William Pepperell sailed to attack the
fort. With some help from an English fleet
they captured it and gained a large stock of
powder and other ammunition. This was a
very important event, for it showed how the
English colonists could fight. Louisbourg,

however, was given back to the French when
the peace treaty was signed at Aix-la-Chap-
elle in 1748.

By this time the English colonists were
beginning to think that they would soon
need the land across the Allegheny Moun-
tains. The English kings had granted to
Virginia, Massachusetts, Connecticut and
Carolina the land from sea to sea, and the
grant of Pennsylvania extended beyond the
mountains. New York also claimed some of
the western lands. Though the waters of
Lake Champlain flowed into the St. Lawrence
River, the lake itself and the land around it
were easier to reach from the English colo-
nies than from the French colonies. The
English wished to settle the land, but the
French wished to keep it open and unin-
habited for the sake of the fur trade. Set-
tlers always make the wild animals scarcer.

BOTH FRENCH AND ENGLISH CLAIM
THE VALLEY OF THE OHIO

In the valley of the Ohio River there was
much game, but few Indians lived there.
Pennsylvania claimed a part of the land.
Virginia said that it was a part of the terri-
tory which she had been granted by James
I. The French said that, since the Ohio
flowed into the Mississippi, all of this land
belonged to France because of the voyages
of La Salle. In those days a nation which oc-
cupied the mouth of a river always claimed
all the land from which water ran off into
that river or any of its branches.

The French began in 1749 to send men all
through the region to raise the French flag
and to bury lead plates on which were the
royal arms of France. The same year a num-
ber of wealthy Virginians formed the Ohio
Company for the purpose of settling the
land along the Ohio River. Lawrence Wash-
ington, the elder brother of George, was one
of the managers, and in 1750 much of the
land in what is now western Pennsylvania
and West Virginia was surveyed.

The French began to build forts in the
region. Where Pittsburgh now stands the
Allegheny and the Monongahela rivers flow
together and form the Ohio. This was an
important spot to both the French and the
English. A few English settled in the neigh-
borhood, but did not build a strong fort, as
it was claimed by both Pennsylvania and
Virginia, and neither colony wished to spend
money on a fort that might be given to the
other. When Governor Dinwiddie of Vir-
ginia heard of these new French forts,
he sent the young George Washington to
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From an old print

General Braddock, who did not understand how to fight the Indians, was defeated, and fatally wounded.

warn the French that they must leave Vir-
ginia territory. On another page you may
read of Washington’s terrible journey
through the forest.

The commanders of the French forts were
most polite to the young messenger, but they
said they could not think of leaving without
orders from the government of New France
in Montreal. Instead, they set about almost
at once to build a strong fort where Pitts-
burgh is now, and called it Fort Duquesne.
Governor Dinwiddie sent some Virginia
troops to drive away the French in 1754.
The commander became ill, and George
Washington, who was second in command,
took charge. Roads had to be cut through
the woods in order to get cannon and wagons
through, and sometimes the little army did
not advance more than a mile or two a day.

When they had crossed the mountains and
had reached a place called Great Meadows
they surprised a small French scouting force
and killed ten and took twenty-two prison-
ers. While waiting for reinforcements Wash-
ington built a rude entrenchment which he
called Fort Necessity. When the reinforce-
ments came, Washington’s force amounted
to 300 white men and 150 Indians led by a
chief called Half-King. There were about

1,400 French at Fort Duquesne and 600 of
them marched out and attacked the Vir-
ginians. The Virginians had very little pow-
der, and when it was all gone they had to
surrender, but they were permitted to march
away and were not taken prisoners. Half-
King did not think very highly of such war
and said that the French acted like cowards
and the English like fools.

Both France and England at once sent
troops to America though war was not de-
clared until 1756. General Edward Brad-
dock with about a thousand English regular
troops reached Virginia early in 1755. It was
planned to attack the French in four places
at once: at Fort Duquesne, on Lake Ontario
on Lake Champlain and on the border of
Acadia, which was now an English posses-
sion. General Braddock was to take Fort
Duquesne.

About 500 Virginians went with Braddock’s
troops when they started for Fort Duquesne,
but Braddock had only contempt for such
raw, untrained troops, and he also cared
nothing for the help of the Indians. He was
used to the orderly fighting on European
battlefields, he knew nothing about fighting
in the woods, and he thought his trained
regulars better than any other kind of troops.
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He was a brave man, but stupid, and this
stupidity cost him his life.

THE DEFEAT OF BRADDOCK AND “THE
KING'S REGULARS” AT FORT DUQUESNE

Benjamin Franklin, who met him at Alex-
andria, Virginia, tried to warn the General
of the dangers he would meet, but Braddock
answered that the French and Indians might
frighten the raw militia, but that they could
make no impression on the king’s regulars.
Some of the colonists grew angry and left.
On July 9, 1755, near Fort Duquesne, a
party of Canadians and Indians met Brad-
dock’s army and the fighting began. The
regulars fought bravely, but they could not
see anybody to shoot at, for the enemy
-fought Indian-fashion, from behind trees.
The regulars stood in close formation in the
narrow road, and their bright red coats made
perfect targets. Braddock himself went up
and down the lines encouraging and scolding
his men, but he thought it cowardly to shoot
from behind trees and logs as the Virginians
were doing. Braddock was killed; and nearly
two-thirds of his army were killed or
wounded. George Washington had to lead
away what was left of the little army.
THE FOUNDATION FOR LONGFELLOW’S SAD
STORY OF EVANGELINE

This same year, 1755, the French inhabi-
tants of Acadia were sent away from their
homes. The poet Longfellow, in Evangeline,
has told the stor?', but all that he tells is
not quite true. All of the Acadians were not
so good as he says, and the English were not
so cruel. Tn those days governments traded
lands back and forth without bothering to
consult the people who lived in them. When
the French government gave up Acadia to
the English, neither side bothered much
about the poor Acadians. Many of the Aca-
dians did not like their land to belong to
England, and plotted with the other French
and the Indians. The English decided to
send these people to the different English
colonies where they could not make so much
trouble. Most of the families were kept to-
gether, but a few were separated in the rush,
and it is of one of these cases that the poet
writes.

All of these battles were fought while
England and France were supposed to be at
peace, but in 1756 the French and Indian
War began in earnest. The French sent a
good general to Canada, the Marquis de
Montcalm. He soon began to win victories
for France, but he could not control his
Indians. When they helped to capture a fort

or an army, they thought they had the right
to kill all the people they captured. When
Fort William Henry on Lake George was
taken by the French, Montcalm promised
the English force that they should go home
unharmed, and the Indian chiefs agreed, but
after the English started, the Indians killed
all the wounded and kept making attacks
on the column until six or seven hundred had
been killed. At another time Israel Putnam,
whom we shall meet again in the Revolution,

.was captured, tied to a stake, and the flames

were already curling about him when he was
rescued by a French officer who was not
afraid of the Indians.

THE ENGLISH GOVERNMENT DETERMINES TO
DRIVE THE FRENCH OUT OF NORTH AMERICA

We cannot tell of all the battles and mas-

_sacres which took place in the next few

years. In nearly all of them the French won,
and many English and many Americans were
killed and scalped. But the French govern-
ment did not support Montcalm as it
should have done, and the tide began to turn.
William Pitt, Earl of Chatham, was now in
charge of the war in England, and he deter-
mined to drive the French out of North
America. He was not willing, as other Eng-
lish statesmen had been, to take a little bit
of territory here and another there, but he
intended to take it all. So many soldiers
were sent out, and the American colonists
were encouraged to raise both men and
money for the war.

In 1758 the British again captured Louis-
bourg. In this capture we see, for the first
time in America, the soldier who was finally
to end the war, General James Wolfe.
Though Sir Jeffrey Amherst and Admiral
Boscawen were in chief command, it was
Wolfe who forced the French to abandon the
Grand Battery and finally to surrender.
With the surrender of Louisbourg, the St.
Lawrence was open for the entrance of the
British fleet, and all eyes next turned to
Quebec as the prize for which the English
must fight the next summer.

THE SIX NATIONS BEGIN TO LOSE
THEIR ADMIRATION FOR THE ENGLISH

Victories were necessary if the English
were to remain in the country. The Iroquois
hated the French, as you know, but they
were beginning to despise the English, who
could not overcome the enemy of both. If
the French kept on winning victories, soon
the Six Nations would refuse to help the Eng-
lish any longer, for the Indians never liked
to be on the losing side, They had seen the
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English and Americans lose Fort Oswego
and Fort William Henry and fail to capture
Ticonderoga on Lake Champlain. Indians
went to visit Montcalm, saying that they
wished to see the man who trampled the
English under his feet.

The capture of Louisbourg changed all this
and English victories began to come rapidly.
Fort Frontenac, built of stone by La Salle,
where the St. Lawrence River flows out of
Lake Ontario, was taken and then battered
down by its own cannon. An immense stock
of war material was taken across the lake or
destroyed. The Six Nations decided that
perhaps the English might win after all, and
they became sure of it a few months later
when Fort Duquesne also fell into English
and American hands. The little settlement
around the fort was named Pittsburgh, in
honor of the great British statesman, and
the next year Fort Pitt was built.

With the year 1759 more important Eng-
lish successes came. Fort Niagara, at the
mouth of the Niagara River, fell, and shortly
afterward Fort Ticonderoga was surrendered
by the French. As rats desert a sinking
ship, the Indian allies of the French grew
less willing to help them, while on the other
hand, the Six Nations forgot that they had
even thought of ceasing to aid the English.

THE GREAT TASK OF GENERAL WOLFE—
TO CAPTURE THE CITADEL OF QUEBEC

Quebec, however, still remained in French
hands. Quebec was built high on a cliff, more
than 200 feet above the St. Lawrence River
at the point where it is joined by the St.
Charles River. The French believed that the
city could not be taken. General Wolfe, who
was in very poor health, had gone back to
England to try to get well. There he found
that the government was depending upon
him to take the fortress of Quebec. Though
far from well, he returned to America. He
sailed up the St. Lawrence in June, 1759,
and during the whole month of July his
fleet stayed near the city trying to figure out
a way to take it. Wolfe became more seri-
ously ill in August, but his mind was always
on his task. He felt that he could not live
long and begged the doctor to “patch me up
enough for this business.”

Attack in front was impossible, and below
the city there was no hope of success. But
Wolfe had himself rowed up the river, and
his keen eyes finally spied a path up the
face of the cliff, used perhaps by goats, or
by reckless young men who wished to get
quickly down to the water’s edge. Few
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thought of climbing up the cliff. Moving his
ships up and down the river without any
reason that could-be seen, he puzzled General
Montcalm, who could not imagine what the
British were trying to do. On the night of
the 12th of September, Wolfe had a part of
his men pretend to make a landing below
the city to attract the attention of the French
away from the real plan. The main part of
his army was in the ships up above the city.

THE ENGLISH MAKE A SURPRISE LANDING
ON THE SLEEPING CITY

At midnight 1,600 men in small boats stole
down the stream in the shadow of the cliffs.
Wolfe in his boat was repeating verses from
Gray’s Elegy in a Country Churchyard,
which had recently been published in Eng-
land. When he came to the line, “The paths
of glory lead but to the grave,” the young
general said to one of his officers, “I would
rather have written that poem than take
Quebec.”

Quietly the soldiers landed and began the
steep climb up the cliff, gaining the top
before the French sentry knew of their pres-
ence. Before six o’clock the 1,600 men were
drawn up on the broad field at the top of
the cliffs, called the Plains of Abraham.
Three thousand more soon followed. Mont-
calm marched out of the city to meet the
English as soon as he could, and a fierce
battle followed.

On this broad plain the English had the
advantage, just as the French had it in the
woods at Fort Duquesne. Wolfe’s soldiers
were English regulars who were used to
fighting in open spaces where they could see
one another and the enemy and hear the
orders of their officers, A large part of
Montcalm’s force was made up of Canadians.
These men were splendid fighters in the
woods, where they used Indian methods, but
did not do so well in the open ground.

THE BATTLE OF QUEBEC COST THE LIVES
OF BOTH BRAVE GENERALS

Wolfe was wounded twice but he kept on
fighting until a bullet passed through his
lungs and he fell. He was carried to the
rear., As he lay dying he heard an officer
say, “See how they run!” Wolfe tried to
raise himself, saying, “Who run?” When
told that the French were giving way every-
where, he sank back whispering, “God be
Braised, I die in peace.” The famous painter,

enjamin West, who lived then, painted a
picture of this scene which you may see on
page 776.

The brave Marquis of Montcalm was
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killed too. He was struck in the chest, but
at first seemed not to feel the wound, until
all at once he fell from his horse. When told
that he was dying his answer was, “So much
the better. I shall not live to see Quebec
surrendered.” He died that night, and a few
days later the city opened its gates to the
English. Now high above the St. Lawrence
stands a tall monument erected in honor of
two brave men who died, one at the moment
of victory, the other in the bitterness of
defeat.

THE END OF THE WAR FOUND

ENGLAND EVERYWHERE VICTORIOUS

The next year an unsuccessful attempt
was made by the French to retake Quebec.
Soon Montreal also fell into the hands of
the English. The colony of New France was
conquered, and English officers ruled. The
war continued in Europe, however, and in
1762 Spain joined in to help France. The
British fleet was too strong for the allies,
and took Cuba and the Philippine Islands
from Spain. Peace was made the next year
(February 10, 1763), and the map of North
America was made over by the famous
Treaty of Paris.

England took all New France and all the
eastern half of the Mississippi Valley from
France, but traded Cuba and the Philip-
pines back to Spain in return for the Flor-
idas. East Florida was almost the same then
as the present state of Florida. West Florida
was a strip of land along the Gulf of Mexico
reaching to the Mississippi River. It in-
cluded what is now the coast of Alabama,
Mississippi and part of Louisiana. Since
Spain had lost some of her valuable posses-
sions because she had come to the aid of
France, that country gave her the city of
New Orleans on the east bank of the Missis-
sippi, and all the territory claimed by France
between the Mississippi River and the Rocky
Mountains, reaching as far north as the head
of the Missouri River. We shall meet with
this territory again under the name of
Louisiana. All or part of thirteen states
have been formed from this territory, includ-
ing the present state of Louisiana.

TWO LITTLE ISLANDS OFF NEWFOUNDLAND
WERE ALL THAT WERE LEFT TO FRANCE

Two tiny islands, St. Pierre and Miquelon,
off the coast of Newfoundland, were left to
France. They are barren and rocky, and in
peacetime are chiefly useful as harbors for
the fishing fleet from France. They have
remained French ever since, and in” World
War II they came into the news when the

people who live on them voted to side with
the Fighting French against Germany and
her allies. To return to the treaty of 1763,
some of the French islands in the West
Indies, which had been captured by the
British during the war, were returned to
France.

THE CONSPIRACY OF PONTIAC AND OTHER
INDIAN UPRISINGS TROUBLE THE ENGLISH

The struggle for the continent of North
America was over for the time being, so
far as Europe was concerned. The great
question for England to settle was what to
do with her new possessions and her old
ones. The war had cost much in men and
money, and the unfriendly Indians were still
a threat to the peace of the settlements. In
the summer of 1763 the Indians of what was
then the West made a final effort to drive
the English away from their territory. This
is called the Conspiracy of Pontiac after
the chief who organized and led the upris-
ing. Pontiac was a chief of the allied Otta-
was, Ojibways and Pottawattomies, and in
military and political genius he was far
greater than any other Indian leader that we
know of. The Indians had never learned to
plan and carry out big campaigns over a
wide territory; their warfare was more of
the hit-and-run type. Pontiac succeeded in
organizing an uprising in which twelve forti-
fied posts were attacked and eight captured.
The garrisons and many of the settlers were
massacred and several English expeditions
were defeated. In the end the uprising
failed, but it came tragically near to suc-
ceeding. In 1766 Pontiac signed a treaty of
peace with Sir William Johnson at Oswego
in New York. Later this great Indian leader
was murdered by a Kaskaskia Indian who
had been bribed by a trader. The northern
Indians thereupon went to war with the
Tllinois group of tribes from which the mur-
derer came, and almost completely extermi-
nated them.

1t is not difficult to see why it was thought
necessary to keep an army in the colonies
to protect the frontier. The British govern-
ment considered that the colonies had cost
more than had been received from them, and
that they would probably continue to be an
expense. Could the colonies be made to pay
a part of the cost of protection against the
Indians? So far as the government was con-
cerned the answer to this question was “yes,”
and Parliament set about levying taxes on
the colonies.

THE NEXT STORY OF THE UNITED STATES 1S ON PAGE 965.
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COAL AND WHAT
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All photos, unless otherwise specified, Bituminous Coal Institute

This big belt conveyor is carrying the coal up to the preparation plant, where it will be graded and cleaned.

AMONG the most precious of man’s natu-
ral resources is the black or brown
mineral which we call coal. We burn it to
keep ourselves warm during the winter; gas
made from it cooks our food. Coal moves
many of our railroad trains. We use it to
generate electricity, the tireless servant of
mankind. We employ coke, a product of
coal, to smelt ores. We can transform coal
into the gasoline which runs our motor cars.
From coal, too, we obtain lovely colors,
delicate perfumes, precious medicines, pow-
erful explosives, fertilizers, textiles, insecti-
cides (insect-killers) and a vast number of
other products.

Coal represents the remains of trees and
other plants which lived and died in swampy
places millions and millions of years ago.
The remains of these plants accumulated at
the bottom of swamps until they formed a
layer of half-rotted vegetation many feet
deep. Then the level of the water rose and

the swamp became a sea or inland lake. The
layer of dead vegetation was covered over
by many feet of mud. When the sea became
a swamp again, other trees flourished and
died; they, too, accumulated at the bottom
of the water. The waters rose again; again
the rotting vegetation at the bottom was
covered over with mud. Later, in many
places, the land was lifted up, and swamps
and seas disappeared.

The layers of vegetation then lay deep in
the earth under a huge mass of other ma-
terials. As a result they were subjected to
great pressure and heat. In the course of the
ages they were changed—very, very slowly,
indeed—into coal beds, ranging in thickness
from a few inches to many feet. The mud
that had covered them became rock—mostly
sandstone and shale.

In its present form coal consists chiefly
of carbon, with varying amounts of hydro-
gen, oxygen, nitrogen and other chemical
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elements. There are a number of different
varieties of coal, which represent different
stages in its development from a decaying
mass of vegetation to a mineral. The more
pressure and heat this vegetation underwent,
the higher the percentage of fixed carbon it
contains; the more completely it has been
changed. (We give the name of fixed carbon
to the carbon that remains after coal has
been heated and various other substances,
including moisture, have been driven off.)

Peat represents the first stage in the for-
mation of coal—the stage in which half-
rotted vegetation collects at the bottom of
swamps and bogs. Most experts say that
peat is not really coal, but rather a sub-
stance which might develop into coal in the
course of time. It is found in many parts
of the world, including Ireland, Great
Britain, the Netherlands and North America.

A diagram of a typical anthracite mine. The shaft

(center) leads to the underground workings.

It is used chiefly as a fuel. Before it can
serve this purpose, it must first be pressed
and thoroughly dried, because it contains a
good deal of moisture. Peat has also been
used in the manufacture of certain kinds of
paper and textiles.

Coal which has reached only an early stage
of development is apt to contain many traces
of the wood from which it was formed.
Therefore, it is called lignite, from lignum,
the Latin word for wood. Since it is gen-
erally brownish in color, lignite is also known
as brown coal. (Some American coal ex-
perts distinguish between lignite and brown
coal; they give the name of brown coal to the
softer variety.) A good deal of lignite is
found in the United States and Canada;
there are large deposits, too, in Soviet
Russia, Austria, Germany, Australia, New
Zealand and India. Lignite rarely contains

Note the

seams of coal and the many galleries, which form a maze of passageways. In the upper right-hand part of the
picture we see a typical breaker, or preparation plant. (The preparation plant is called a tipple in bituminous coal

proe e s ’ e
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more than 50 per cent of fixed carbon; it is
not so good a fuel for ordinary domestic
heating as the other kinds of coal.

Bituminous coal represents a more ad-
vanced stage of development; it has up to 8o
per cent of fixed carbon. It is by far the
most plentiful and the most important of all
the different kinds of coal. It is sometimes
called soft coal, but not very accurately,
since some bituminous coal is quite hard. In
fact, the very name of this coal is mislead-
ing. The word “bitumen” is used to describe
various inflammable mineral substances, in-
cluding petroleum and asphalt, but it is not
applied nowadays to coal. The name “bitu-
minous coal” goes back to the early days of
mining, when men did not understand the
nature of coal.

Bituminous coal catches fire easily and
burns with a long yellow flame; some vari-

ou see, the artist has removed the roofs

mines.) As
the ‘‘rooms’” inside of the mine in order

from some o

to show us the pillars that provide support.
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National Film Board
Scene at a mine in the busy town of New Aberdeen,
Nova Scotia. In the center we see the entrance to
one of the shafts leading to the mine workings.

Open-pit mining. A mechanical shovel scoops up rock
and dirt in order to get at the coal seam beneath.

eties produce a good deal of smoke. It is
widely distributed throughout the world; the
United States, China, Canada, Great Britain,
Germany, India, Russia, Poland, Czecho-
slovakia, France and Austria have large de-
posits.

The most fully developed kind of coal is
anthracite, which sometimes has as much as
go per cent of fixed carbon. The name comes
from the Greek word anthrax, meaning coal.
Anthracite is hard and shiny. It kindles
slowly, but burns longer than other kinds of
coal. It produces a blue flame; it gives off
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Miners riding to work at Algoma, West Virginia, in
open cars, drawn by a powerful electric locomotive.

A cutting machine working a'vay at the face of a
coal seam. Note the pillars piopping up the roof.

Drilling a hole in the face of a seam. When the drilling is completed, the miner will cram explosives in the
hole. These will be set off by means of an electric current, and a large quantity of coal will be brought down.

no smoke and almost no odor. Most of the
anthracite mined in the United States comes
from Pennsylvania. There is also a great deal
of anthracite in China, Great Britain, Can-
ada, Spain and South America.

Lignite, bituminous coal and anthracite
are the principal kinds of coal, but there are
various other kinds. Sub-bituminous coal
ranks between lignite and bituminous coal.
Semi-bituminous coal and semi-anthracite
represent two stages between bituminous
coal and anthracite.

The history of man’s use of coal goes back
several thousand years. We find a number
of references to the mineral in the Bible and

in the work of ancient Greek and Latin
writers. Coal served as a fuel in China long
before the Christian Era. In England it was
probably used before the Romans conquered
the land in the first century A.p.; it was
certainly in use in the early Middle Ages. It
was burned so inefficiently in those days that
it gave off heavy smoke and disagreeable
odors, which many people thought were
poisonous. Indeed, King Edward I (1239-
1307) made the use of coal a criminal of-
fense, punishable by death.

In time the prejudice against coal in Eng-
land died away and coal mines were opened
in various parts of the country. The earliest
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After the coal has been brought down from the seam by means of explosives, a mechanical loader, mounted on
a track, scoops up the coal and places it on a conveyor belt. From this belt it passes into waiting mine cars.

English mines were quarries. Men dug down
to the coal seams and then extracted the
coal from the open pits which were formed
in this way. Later, English operators started
underground workings, and these became
very extensive in the course of the years.
The first coal mine in the American col-
onies was opened about the middle of the
eighteenth century on the James River, not
far from Richmond, Virginia. The mineral
was not in much demand in colonial times,
since the immense forests of those days
yielded plenty of wood for burning. A cer-
tain amount of coal was used in the indus-
tries that flourished in the towns on the

eastern coast; most of this coal came from
England or Nova Scotia. The situation
changed after the American Revolution.
More mines were opened up and the new
country became independent of foreign coal.

The rise of the railroads toward the mid-
dle of the nineteenth century marked a mile-
stone in the history of the world’s coal
industry. Now the coal could be easily car-
ried from mine to market. Besides, the rail-
roads used large amounts of coal and became
the best customers of the coal companies.
As time went on, coal was used more aad
more as a fuel and it also began to serve as
a raw material in industry. By the end of
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A low-slung electric locomotive hauling coal cars. It
draws its power from an overhead trolley wire.

the century it was by far the most important
mineral. Nations short of coal were almost
fatally handicapped.

For a time England was the foremost coal
producer of the world, but toward the end of
the nineteenth century the United States
forged ahead. Today America is far in the
lead. Great Britain still ranks high among
coal-producing nations, which also include
Soviet Russia, Germany, France, Poland,
Czechoslovakia, South Africa, Belgium,
Australia, Canada, India and the Nether-
lands.

The first people to use coal probably
knocked chunks of it loose from seams that
appeared on the surface of the earth—that
outcropped, as miners would say. But com-
paratively few coal deposits are so conveni-
ently located. In order to get coal, men must
genlt:rally dig through the overlying layers of
rock. :

If the coal seams are fairly close to the
surface, mine operators use the strip, or open
pit, mining method. In order to get at the
coal, they “strip” the land of the overburden
—that is, the dirt and rock that lie above
the coal seam. Explosives blast the over-
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burden into fragments; it is then removed
by huge mechanical shovels and set to one
side in great ridges. (The biggest of these
shovels can remove thirty-five tons of over-
burden in one bite.) The shovels then dig
out the exposed coal seam; they load the
coal into motor trucks, which carry it to
freight cars or to preparation plants. Strip
mining is practical only when the overburden
does not extend more than seventy-five feet
or so below the surface of the earth.

Most coal is extracted by means of deep,
or underground, miniig. There are three
kinds of underground mines—shaft, slope
and drift. In shaft mines, at least two ver-
tical shafts are sunk into the earth, some-
times to a depth of several thousand feet;
underground galleries lead from the shafts to
the seams of coal. A slope mine is reached
by a tunnel following a gradual downward
slope; a drift mine, by a horizontal tunnel
dug into the side of a hill,

An underground mine is laid out like a big

city. Corresponding to the principal city
streets, there are the main haulage ways—
galleries along which strings of cars haul men
or coal. From these haulage ways lead

smaller galleries, representing the city’s side
streets. On either side of the smaller gal-

National Film Board
Canadian miner working with a compressed-air drill,

leries, in bituminous coal mines, we find the
“rooms,” from which the coal is extracted;
they correspond to city lots. Rooms are
called “breasts” in anthracite mines.
Underground mines have extensive trans-
portation systems. In shaft mines big eleva-
tors, called cages, lower the men down the
shaft to the underground galleries and bring
them up again when their work is done for
the day. The same cages also bring up coal
from the workings. In most of our large
mines there is also a miniature railway sys-
tem for the transportation of men and coal.
Low-slung electric locomotives haul open
cars along heavy steel rails; they get their
power either from overhead trolleys or from
storage batteries. Trackless shuttle cars, run
by storage batteries or compressed air, some-
times bring coal from the seams to the main
haulage ways. In some mines cars are run
by means of an endless cable, like that of a
cable railway. In others there is a conveyor
system; coal is carried from the workjngs to
the mine mouth on moving belts of rubber.
There was a time when underground min-
ing was a comparatively simple operation,
requiring simple equipment. The miners dug
at the coal with their picks, blasting the
seams with explosives when necessary. Then
they shoveled the coal into cars, and mules
hauled the cars to the surface. There are

D. L. and W. Coal Co.

Pushing a coal car into a “cage” or elevator. Later,
the cage will be drawn up to the surface,
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Miners in the Willow Grove Mine of St. Clairsville, Ohio, discussing safety measures. Note the electric lamps

attached to the miners’ caps.

still a few mines of this sort, but in today’s
large-scale mining operations, digging, load-
ing and hauling are done by machines. The
modern mine is like an up-to-date factory,
wh?re skilled operators handle ingenious
tools.

The first step in extracting coal from a
seam is undercutting. An electrically oper-
ated machine, called an undercutter, removes
a layer about six inches in depth from the
bottom (sometimes also from the top) of the
seam; it penetrates to a distance of about
six feet. A hole is now drilled in the face of
the seam; explosives are pushed into the hole.
The miners withdraw, and the explosives are
set off by means of an electric current. The
explosion brings down a large quantity of
coal. The miners now bring into position a
machine with a conveyor belt driven by
electric power. Coal is loaded on the con-
veyor belt and then discharged into waiting
cars. .

In some of the most modern mines the
shooting is done by compressed air. Same
mines use machines which combine the op-
erations of cutting and loading; no blasting
is necessary. The machines rip into the coal
seams and dump the coal into a conveyor,
from which it is loaded into mine cars. There

Each lamp is connected by means of a cable to a battery carried on the belt.

are several kinds of combination machines of
this sort. The most recent, the Joy Con-
tinuous Miner, is over 25 feet long and 774
feet wide. It tears the coal loose, carries it
on a moving belt into coal cars and sprays
water on it from 19 nozzles to wet down the
coal dust. It can dig two tons of coal a
minute.

Underground coal mining is a hazardous
operation. Cave-ins become a threat as more
and more coal is taken out of a seam. Under-
ground water is often bothersome. The air in
some mines may contain inflammable or
poisonous gases, such as methane and carbon
monoxide. The most dangerous of these is
the inflammable gas methane, also known as
marsh gas. It is a product of the gradual
transformation of coal from dead plants to a
mineral. It is particularly to be feared be-
cause it is odorless and gives no warning of
its presence. In some mines, too, coal dust is
dangerous; it makes the air less fit to breathe,
and when it is highly concentrated it is a
dangerous explosive.

Modern mine operators use a vast amount
of equipment in order to reduce accidents
and increase safety. Some of the measures
which they have adopted go back many
years; others were put into effect recently.
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rock, ground to a powder) over the roofs and walls of a coal-mine
hich is a very dangerous explosive when it is highly concentrated.

A spraying machine is blowing rock dust (lime
gallery. The rock dust dilutes the coal dust, w
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Miners guard against cave-ins by leaving
solid pillars of coal at intervals; they also
prop up the roof and walls of the working
room with heavy timbers. After the coal has
been dug out of a seam, the pillars are gen-
erally removed and the roof is allowed to
fall. This is called “room and pillar min-
ing.” In “long wall mining” the roof is sup-
poited, not by pillars, but by walls made of
waste materials. Steel and reinforced con-
crete are also used to avert cave-ins; they
serve particularly to support the roofs and
walls of main haulage ways.

DRAINAGE SYSTEMS KEEP WATER
OUT OF UNDERGROUND COAL MINES

To keep water out of underground work-
ings, extensive drainage systems are pro-
vided. In some mines, water runs off by
way of a passage leading out from the bottom
of a mine. In others, water is allowed to
drain into a sump, or reservoir, at the bot-
tom of the mine. From the sump it is
pumped out to the surface.

Underground mines are well ventilated in
order to provide ample oxygen and to con-
trol dangerous gases. Big electrically driven
fans, located near the mine mouth, send
fresh air circulating through the mine’s many
passageways, thus diluting or drawing out
dangerous gases. Ventilation goes hand in
hand with constant watchfulness. Super-
visors, called fire bosses, inspect the working
areas in order to see that the air is fit to
breathe and that it does not contain danger-
ous amounts of explosive gases. They gen-
erally use what is known as a safety lamp.
Its tiny flame, enclosed in wire gauze,
changes color and warns miners if dangerous
gases are present. To lessen the possibility
of explosions, no devices causing sparks or
open flames are permitted; smoking is
banned.

In some mines, water sprays control the
dust which is raised in the cutting process.
In many mines, powerful spraying machines
blow rock dust (lime rock, ground into a
powder) over the roofs and walls of the un-
derground tunnels. As a result, the rock dust,
which is not inflammable, becomes so thor-
oughly mixed with the coal dust that there
is no longer any danger of a coal-dust ex-
plosion.. .

The miner’s clothing helps to guard him
from accident. His head is protected by a
cap with a hard crown. In front of this cap
is set an electric lamp, connected by means
of a cable to a battery carried on the belt.
The miner wears heavy leather shoes, with

Anthracite Institute
In this picture we see the coal being divided into dif-
ferent sizes by being passed over a ‘‘shaking screen,”
with holes that gradually increase in size.

steel pieces set under the toe caps. For cer-
tain jobs he is also provided with shatter-
proof goggles, mechanical and chemical res-
pirators (breathing devices), face and eye
shields, welding shields and safety belts and
harnesses.

The coal which comes out of the mine
is in chunks of many different sizes and is
mixed with rocks and dirt. Before it is ready
for the market, it must first pass through a
preparation plant, located on the surface,
near the mine mouth. Here the coal is sorted

These men, in the tipple of a bituminous coal mine,
are looking for pieces of slate or shale, which they
quickly remove from the coal as it passes by.
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out into different sizes and is cleaned. In
bituminous mining the preparation plant is
called a tipple; in anthracite mining, a
breaker.

Mechanical conveyors carry the coal to
the top of the tipple or breaker, where the
work of separation and cleaning begins. Big
chunks are broken up by rolls with sharp

to the picking tables, where rocks and other
refuse are removed by hand. The smaller
sizes are cleaned in a tank through which
water is constantly flowing. Since rocks and
dirt are heavier than coal, they sink to the
bottom of the tank and then pass out through
refuse disposal gates. The coal is carried
along with the flowing wvater over a kind of

Coal comes from the mines mixed with rocks and dirt, which must be removed before the coal is rend{ for mar-
n

ket. In this
and dirt are

teeth. The coal now passes down a succes-
sion of screens. The holes in the first screen
are small; they become increasingly larger
in the following ones. The screens are tilted
slightly; machines keep jiggling them to and
fro. Gravity and the continuous forward and
backward motion of the screens keep the
coal moving; the different sizes drop through
the screens into separate chutes.

The largest chunks of coal are passed on

icture we see coal being cleaned in a big metal cone-shaped tank, filled with water. S
eavier than coal, they sink below and leave the tank through gates at the bottom.

ce rocks

.

miniature dam. In some mines the coal is
cleaned by blasts of air; in others, by a com-
bination of water and sand. Sometimes the
coal is sprayed with water or oil in order to
lay the dust.

When the coal has been graded and
cleaned, some of it is set aside in order to
supply power and heat for the mine or to
serve near-by areas. Most of it passes into
huge bins, set over railroad tracks. From
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AN UP-TO-DATE METHOD OF LOADING COAL

National Film Board
Coal from a Canadian mine being loaded into a freight car by means of a machine provided with a conveyor belt.
The conveyor belt is run and controlled by the machine, with motor, at which the operator stands.
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p 8 A

After the coal has been cleaned and graded, it passes into huge bins, which are set over railroad tracks. From
these bins the coal slides down sloping chutes into open freight cars waiting on the tracks below. Most of the
coal that is mined in North America is carried to market in freight cars like those shown in the above picture.

these bins the coal slides down sloping
chutes into open freight cars on the tracks
below. The great bulk of the coal that is
mined is carried to market in these freight
cars. Freighters also transport a considerable
quantity. In the United States the big ships
which bring iron ore from the Lake Superior
region to Lake Erie ports carry coal on the
return trip.

There has been great progress in the meth-
ods of extracting and preparing coal since
the early days. There has also been a re-
markable improvement in the living condi-
tions of the men who mine the coal. In
former days a mining town was apt to be a
dreary place. It generally consisted of un-
painted, one-story wooden shacks, clustering
around the mine mouth, The miners rented
these houses from the mining company; they
bought their food, clothing and other sup-
plies from a company store. There were no
paved streets, no sewers, no street lights, no
city water in these coal towns. The miner
enjoyed few of the comforts of life; he often
had a hard time making both ends meet, for
wages were generally small in those days.

Today things have changed greatly for the
better, particularly in the mining communi-
ties of the United States and Canada. Amer-
ican and Canadian miners are now among
the most highly paid workers in industry,
and their increasing prosperity is reflected in
the appearance of coal towns. Solid, comfort-
able houses are replacing the drab shacks of
the past. Many miners now own their own
homes. In the most progressive coal towns
there are good schools, beautiful churches,
up-to-date hospitals and fine moving-picture
houses. The miner takes pride in his home,
his family, his community. The company
store still thrives; it now competes with in-
dependent groceries, butcher shops and
clothing stores.

Coal serves mankind today in many differ-
ent ways. It is still used chiefly as a fuel—
the most important one of modern times, in
spite of the increasing competition of petro-
leum and natural gas. It is widely used for
home heating as well as for large-scale heat-
ing in apartments, hotels, schools, public
buildings and central heating systems. It
runs the dynamos of power-houses; most of
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our electric current is produced in this way.
Coal is used to supply power for railroads
and great manufacturing plants. Bituminous
coal, anthracite and lignite all serve as fuels.

Sometimes chunks of coal are put up in
paper package form, and the package is fed
into the furnace, paper and all. Coal that
is too fine for ordinary use makes a good fuel
when it is pressed together, with pitch as a
binding material, to form either briquettes

(bricks) or pellets (little balls). Coal is

widely used in industry in pulverized form—
that is, ground up so as to form a fine pow-
der. This powder, which burns as readily as
fuel oil, is blown into the furnace by a blast
of air. The gases that result from this type
of heating may.be used to run gas turbines.

MECHANICAL STOKERS AND OTHER DEVICES
MAKE COAL HEATING EFFECTIVE

Various devices are employed to make coal
heating as effective as possible. Mechanical
stokers, operated by small electric motors,
feed coal automatically into the furnace.
Some devices remove the ashes from the fire-
box automatically and deposit them in cov-
ered receptacles.

Coal gives us the solid fuel known as coke.
We make coke by heating bituminous coal in
furnaces into which air is not admitted.
Gases and vapors are driven off from the
coal. The solid mass that remains, consisting
of fixed carbon and ash, is coke.

Formerly coal was coked (that is, niade
into coke) in long rows of arched ovens.
These were shaped somewhat like beehives,
and so they received the name of beehive
ovens. The vapors and gases that resulted
from coking were allowed to pass off into the
surrounding air, for people thought that they
were useless.

COKING OVENS ARE SPECIALLY DESIGNED
TO SAVE THE VALUABLE BY-PRODUCTS

Today we know that these by-products are
valuable. To save them for future use, most
bituminous coal is now coked in specially
designed ovens known, appropriately enough,
as by-product ovens. They are arranged in
batteries, or groups, consisting of from ten
to ninety ovens. Each oven is surrounded
by vertical flues in which very hot gases are
burned. Bituminous coal is Toaded into the
oven through the top; then the oven is sezled
tight and intense heat is applied. The gases
and vapors pass through large pipes to by-
product preparation units. The coke, of
course, remains in the ovens. A fair quantity
of coal is still coked in beehive ovens.

Freight cars, loaded with coal of different sizes, in
the switching yards of a large anthracite mine.
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Anthracite Institute

A considerable part of the earnings of American railroads comes from the hauling of coal from the mines. For
their part, the railroads are good customers of the coal companies, since a good many locomotives still burn coal.
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FROM BITUMINOUS COAL TO COKE
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This striking picture shows bituminous coal being converted into coke in a battery of by-product ovens. These

ovens, as the name indicates, are specially desuned to save the valuable by-products of the coking process.
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Coke serves only to a limited extent for
domestic heating. It is far more important
as a fuel in the smelting of ores; it is the
chief fuel used for that purpose today. (See
the article on Iron and Steel.) Coke is also
employed in the manufacture of water gas
and of certain chemicals.

Coal, the most important solid fuel, is used
to make both gas and liquid fuels. In our
article on the Story of Gas, we tell you how
coal and coke are converted into the manu-
factured gas that is used in our Kkitchen
ranges and heating units, as well as in in-
dustry.

FUEL GAS FROM COAL BURNED
IN ITS UNDERGROUND SEAMS

In recent years mining engineers have
sought to produce fuel gas by burning coal
in its underground seams. This method is
called underground gasification, The Rus-
sians claim that they have been experiment-
ing with it for some time. In the United
States the first experiment in underground
gasification took place in an Alabama mine
in January 1947. Mining engineers claim
that the process is very promising. It will

make useful the ceal in seams that could not’

be mined profitably, either because they are
too thin or because they are too far away
from railroads or freighters.

There are two important methods, both
developed in Germany, for converting coal
into fuel oil. One is known as the Bergius
hydrogenation method. (Hydrogenation
means combining with hydrogen.) In this
process pulverized coal, suspended in oil,
is heated to about 450° Centigrade (842°
Fahrenheit). It is then made to react with
hydrogen gas in the presence of a catalyst.
(A catalyst is a substance which speeds up a
chemical reaction without being changed it-
self.) The reaction produces fuel oils, gases
and solid wax.

The other method of changing coal into
liquid fuel is called the Fischer-Tropsch
water-gas process. Steam is blown through
hot coal or coke, and water gas—a mixture
of carbon monoxide and hydrogen—is pro-
duced. The carbon monoxide and hydrogen
are then made to react together in the pres-
ence of a catalyst. As in the case of the Ber-
gius process, the end products are fuel oils,
gases and wax.

Bituminous coal has been the chief source
of fuel oils produced from coal. Lignite is
also a good coal for this purpose.

It costs more to produce gasoline and
Diesel oil from coal than from crude petro-

leum. Perhaps the cost of production will
decrease in time. However that may be, it is
comforting to know that coal can be made
to yield liquid fuels. The known reserves of
petroleum are comparatively limited; they
may all be used up in a few hundred years.
On the contrary, as we shall see, there is still
plenty of coal in the ground. When man has
used up all his petroleum supplies, there will
still be plenty of liquid fuel available—liquid
fuel made from coal.

When we talk of coal as a raw material,
we have in mind particularly the gases and
vapor that result from coking. We have seen
that when coal is coked in by-product ovens,
the by-products are piped from the ovens to
special preparation units.

Here they are cooled by a water spray and
they yield fuel gas, ammonia and coal tar.
Some of the fuel gas serves to heat the by-
product oven; the rest is piped to city mains
for use in our homes and factories. The am-
monia is treated with sulfuric acid and is
transformed into ammonia sulfate, a valuable
fertilizer. The coal tar is a thick, black liquid
with a most disagreeable smell. It certainly
does not look promising; yet it is one of the
chemist’s most precious raw materials.

When it is distilled, it yields a dozen or
so crudes (raw materials), including pitch,
benzene, toluene, naphthalene, anthracens,
phenol and cresol. There is almost no limit
to the ways in which these crudes serve man-
kind. Generally combined with other mate-
rials, they have already yielded more than
200,000 products. ’

THE NUMBERLESS PRODUCTS WHICH
COME FROM COAL-TAR CRUDES

Coal-tar crudes give us picric acid, tri-
nitrotoluol (‘TNT) and most of the other ex-
plosives used in industry and war. They yield
dyes with all the colors of the rainbow, as
well as a bewildering variety of perfumes
and flavorings. They serve as a base for
many plastic materials. (See the article on
Plastics). They also give us paving mate-
rials, textiles, roofing paper, the timber pre-
servative creosote, the food preservative ben-
zoic acid, moth balls, photographic develop-
ers, paints, synthetic rubber, the sweetener
saccharin and many other products.

Coal-tar crudes also help to guard the
health of mankind. From them we obtain
valuable vitamins—nicotinic acid, B com-
plex, vitamin K. They provide us with
powerful disinfectants and antiseptics. They
also yield a great variety of drugs used in
medicine; among others, the pain-killers as-
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pirin and anacin; the sulfa drugs, which
represent one of the greatest medical ad-
vances of the twentieth century; novocaine,
which deadens our sense of pain; and ata-
brine, used to ward off or treat malaria.

Coal-tar crudes also provide strong allies
in our ceaseless fight against animal and
plant enemies. DDT, the insecticide, is de-
rived from a coal-tar crude; so is ANTU,
the deadly rat poison; so is 2,4-D, which has
worked wonders in killing off weeds of lawn
and garden.

Such, then, is the story of coal. How long
will this wonder-working mineral be avail-
able to n.ankind? We saw that existing coal
beds are the result of a natural process that
started millions of years ago. The process is
still going on in nature, but it is slow, indeed,
compared with the rate at which we are
using up our coal supplies. We must consider
coal, therefore, as a resource which can not
be replaced once it has been withdrawn from
the earth.

It is fortunate that we still have tre-
mendous reserves. For all its vast produc-

tion, the United States still has plenty of
coal underground; so have practically all
the other countries which are now producing
coal in quantity. China, which is not an im-
portant producer, has enormous deposits
which have hardly been tapped as yet. New
discoveries of coal fields will undoubtedly
add to the world supply. The coal prospector
is likely to strike rich finds in Siberia, Af-
ghanistan, the Orange Free State, the prov-
ince of Alberta in Canada and the vast south-
ern region which we call Antarctica.

It has been estimated that there are still
seven and a half trillion (7,500,000,000,000)
tons of coal in the earth. If we continue to
use coal at the present rate—about a billion
and three-quarters tons a year—these re-
serves will last us for rather more than 4,000
years. This figure will have to be changed,
of course, if the yearly production goes up
or down in the future. It seems perfectly
clear, however, that man will not have to
worry about his coal supplies for a long time
to come.

THE NEXT STORY OF FAMILIAR THINGS IS ON PAGE 858.

A modern coal-mining town in Virginia. Living conditions are excellent in towns like these. Many miners own
their own homes. Thet_e are well-stocked stores, progressive schools, fine churches and up-to-date hospitals.
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DENSITY and SPECIFIC GRAVITY

HROW a stone into a pond. It sinks.

Throw a chip of wood. What happens?
Yes, it will float. Why? Why does some
soap float on the water in your bathtub,
while other soap sinks?

Your first answer might be: “The stone
is heavier than the wood, and the soap that
sinks is heavier than the one that floats.”
But think—a very small pebble will sink,
while a very large, heavy board or log will
float; and a small scrap of one kind of soap
will sink, while a large, much heavier bar
will float.

To find the answer to our question, we
must consider the density of the various
materials we have been discussing.

What is density? It is the amount of
matter packed into a thing in proportion to
the space it occupies. The total amount of
wood-stuff in a board is the board’s mass.
The space it occupies is its volume. The
amount of mass in, say, every cubic inch
gives the density of the board. Wood has
a smaller density than stone. Stone is packed
very tight with stone-stuff, while wood has
many spaces. Some kinds of soap are pur-
posely made with spaces between the soap
particles, Other soap is more dense, more
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The wood floats, but the stone, though smaller, sinks.

closely packed together with soap-stuff.

Density is mass per unit of volume. If we
want to be very exact, we shall call this
mass-density, not just density. -

We have still not answered why the less
dense objects will float on water while the
more dense objects (the stone-and the close-
packed soap) must sink. The fact is that
less dense things will float on more dense
things. Water is more dense than ordinary
board; but water is much less dense than
stone.

We can give you many more examples.
Cream floats on milk, because cream is less
dense than the milk. A person who can not
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swim will sink if he falls into Lake Ontario,
but a person falling into the Dead Sea could
not possibly sink, for the Dead Sea, thick
with salt, is denser than the human body;
whereas the water of Lake Ontario is less
dense than the human body.

In general, gases are less dense than
liquids, and liquids are less dense than solids.
Yet (as we have already seen) there are
many exceptions. ' The most dramatic excep-
tion is that of mercury, a very dense liquid.

learned, are relative, using 14 ¢ of the atomic
weight of oxygen as 1. Thus hydrogen has
atomic weight 1.008.

Iron (weight 56) will float on mercury
(weight 200).

Hydrogen (weight 1) and helium (weight
4) are used to lift great balloons into the
air—which is a mixture of nitrogen (14)
and oxygen (16) and traces of other gases.
The upper layers of air, miles above the
earth, gradually become thinner; the oxy-

You may gen, nitrogen
know it as and other
qu1cksnlvqr, The to{ figures made of iron will sink gases are
the heavy sil- :g the otéom wge;l placedlintwater. 1t spread out,
3 I ey are droppe na 0. mercur, H
ver fluid in  {ngY Wiy foat, because the iron has with large
the tube of a ﬂawer density than the mercury. spaces be-
a thermom- tween their

eter. So dense
is mercury
that iron and
steel machin-
ery is some-
times made
that will float
on mercury.
Hot, or
warm, water
will float on
cold water
(aslong asthe
temperature
of the cooler . -
water does | - )
not go down o
below four degrees Centigrade.) Some dis-
tance below the surface, the Gulf Stream is
as cold as the surrounding ocean, while the
upper layers are warm. Why do the warm
layers float? Because increased heat mezas
increased motion of molecules. This tends
to counteract their attraction for one an-
other. The molecules of cold water tend to
herd together, which makes cold water more
dense.

THE HIGHER THE ATOMIC WEIGHT OF A SUB-
STANCE, THE GREATER 1TS DENSITY

Density is determined by the structure of
a substance (the air spaces in some soap,
the tightly packed stone, and so on) ; density
is also determined by the atoms of a sub-
stance, and this is most important. Atoms
of greater atomic weight are denser than
atoms of less atomic weight. In the follow-
ing examples, we give you the approximate
atomic weights of various elements-—for in-
stance, 56 for iron. A more exact figure is
55.85. Atomic weights, as you have already

molecules. If
the balloon
rises far
enough it will
reach a point
where the air
is no longer
more dense
than the hy-
drogen -filled
or helium-
filled balloon.
A state of
equilibrium
is reached;
/¥ , the balloon

stops rising.
If you have ever held a gold coin in one
hand and a silver coin of the same size in
the other, you have noted that the gold
(atomic weight 197) is much heavier than
the silver (atomic weight 108). Do you
know how much a cubic foot of gold would
weigh? About a ton. Yet all elements, even
uranium, the heaviest of elements known in
nature, are mostly space; for the nucleus
of every atom is surrounded by space with
here and there an electron dancing. It is the
protons and neutrons in the nucleus that pro-
vide most of the mass and most of the
weight of an atom. We are told that a
thimble packed full of protons and neutrons
would weigh a million tons!

TWO METALS THAT ARE LIGHT,
YET VERY STRONG

We say a thing is “as heavy as lead”
(atomic weight 207). Many trains, planes
and other modern machines are built with
aluminum, partly because it is light in weight
(27) yet very strong. Aluminum pots and
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Culver Service
Archimedes, a Greek scientist, His famous experiments proved the relationship between density and specific gravity.
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pans are lighter than iron ones. Magnesium
(24) is even lighter than aluminum, and
it is being used more and more in modern
industry because of its lightness combined
with strength.

HOW ARCHIMEDES SOLVED THE PUZZLE

OF THE KING’S CROWN

Men knew about the density of various
metals before they knew very much else
about matter. Archimedes was a Greek sci-
entist in the ancient city of Syracuse, in
Sicily, when Hiero was king. Hiero gave a
certain weight of gold to a jeweler to have a
new crown made. The crown was delivered,
and Hiero found that it weighed the same
as the gold he had given the goldsmith, Yet
the King suspected that he had been cheated.
Perhaps the goldsmith had stolen some of
the gold and mixed silver with the remaining
gold—just enough silver to make the weight
right. How could the King ever know?

Hiero sent for Archimedes, and ordered
the scientist to solve the puzzle. Archimedes
thought long over this, If he could have
obtained the exact volume of the crown the
rest would be easy. (The given weight of
gold would come to a certain known volume.
If silver were added, and the weight re-
mained the same, the volume would increase.
That is, the crown would be larger than if
it were made of pure gold.) But how could
you measure the volume of a crown, with
all the decorations and curlicues?

One day, in the public bath in town,
Archimedes noted how the water rose in
the tank as his body sank into it. This gave
him the clue! Each substance, completely
immersed in water, must displace a volume
of water equal to the volume immersed.
Shouting “Eurekal,” which means “I have
found it,” he ran home, called for a basin
partly full of water, let the crown down
into it and noted how high the water rose.
Then he took out the crown and immersed
a lump of gold of the same weight as that
given to the jeweler, and noted how high
the water rose. Then he knew whether or
not the King had been cheated. This is only
an old legend, of course.

SPECIFIC GRAVITY IS A TERM OFTEN USED
IN SCIENCE AND IT SHOULD BE UNDERSTOOD

The amount of water which an object will
displace is popularly called the specific grav-
ity of the object. Now that scientists under-
stand what density is—and what relation it
has to atomic weight—they do not often
have to use the roundabout way of measur-
ing. Yet you will still find many references

to specific gravity and so it will be well to
consider it briefly.

The pull of gravity is different for each
element. When we wish to measure the
force with which gravity pulls on the dif-
ferent kinds of matter, we look for a material
to use as a standard. Liquid water is a
good material to use, for it can be found
almost everywhere; everybody is familiar
with it.

WATER IS HEAVIEST AT A TEMPERATURE
SLIGHTLY ABOVE ITS FREEZING POINT

Ordinary water contains various things
dissolved in it, especially gases, and these
make a difference. So when we speak of
water in this connection we mean distilled
water. Even distilled water varies as to its
gravity according to temperature. We must
have a more exact standard. Water is densest
—most shrunken, or heaviest—when it is
4 degrees Centigrade above its freezing point.
Now we have a standard. The specific grav-
ity of pure distilled water at 4 degrees Cen-
tigrade we call 1. If we find anything that
has twice the weight as the same volume
of water we shall say it has specific gravity
2; and so on.

A SUBSTANCE WITH A SPECIFIC GRAVITY OF
LESS THAN ONE WILL FLOAT ON WATER

Here is a table which shows us the spe-
cific gravities of some important substances
as compared with the specific gravity of
water counted as 1. Those things which
possess a specific gravity higher than 1 will
sink in water; while those which have a
specific gravity less than 1 will float upon
water.

SOLIDS
Platinum (rolled).. 22.1  Tin wovvvvnenne.. 7.3
Gold veeevinnn.... 19.3 Diamonds ....... 3.5
Lead ovvvevenn... 11.4 Marble ......... 2.8
Silver ............ 10.5 Aluminum ...... 2.
Iron (wrought).... 7.8 Potassium ....... 0.9
Iron (cast) ....... 72 Cork .eoceev.... 0.2
LIQUIDS
Mercury ...... .. 13.50 Sea water ..... 1.03
Sulphuric acid .... 1.84 Pectroleum ..... 0.84
Blood ......... .. 1.05 Alcohol ....... 0.79
Mik .....co0v0ee 103  Ether ........ 0.736

Gases, of course, have their own specific
gravity, just as solids and liquids have. In
this case we usually take the gas hydrogen,
which is the lightest of all, and we state
the specific gravity of other gases by com-
parison with it. If we call the specific grav-
ity of hydrogen 1, that of oxygen is 16, and
that of the mixture of gases we call air is
about 14.4.

THE NEXT STORY OF SCIENCE IS ON PAGE 849,
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Both pictures, Metropolitan Museum of Art. N. Y.

Model of fishing or fowling boat. It was found in the tomb of Meket-Re, a pharaoh of the Eleventh Dynasty.

EGYPT’S FASCINATING STORY

ASECRET is one of the most fascinating
things in all the world. When you have
found it out, part of its charm may have
flown; but as long as you are kept wondering
about it you are on tiptoe with expectation
and excitement. Do vou know of a country
that kept shining secrets hidden for cen-
turies? Golden sands, lying smooth and silent
beside the stream of a long blue river, gave
no sign of brilliant pageants that had long
ago passed back and forth
there. Rock cliffs stood
calm and blank under the
blazing sun, never reveal-
ing a hint of the treasure
they were holding. Egypt
—the word itself looks
cryptic, secretive. The
Nile, the ancient sacred
river, the very life and
heart of the long, narrow
land of Egypt, seems to
smile like a deep-eyed,
beautiful creature always
suggesting wonderful
things that might be un-
covered at any moment.

Beckoned by these
gleams of mystery, and

Painted wooden statuette, probably made
in the Seventeenth or Eighteenth Dynasty.

guided by a thread of historic truth, scholars
set themselves to learn some of the age-old
secrets hidden behind Egypt’s strange smile.
Patiently they dug and sifted the sands, per-
sistently they pierced the doors of the rocks,
seeking knowledge of men and events that
made up the history of the early centuries
of civilized life.

We know that man had come a long way
on the road to civilization before he invented
writing, which provided a
way of recording deeds for
the benefit of later genera-
tions. This was the begin-
ning of written history;
and the earliest written
history of the land of
Egypt that has yet been
discovered was probably
inscribed more than six
thousand years ago.

Six thousand years! It
is a long reach of time over
which to try to look back.
While you count your
own life-story by days and
weeks, we reckon the life-
story of old Egypt by
stretches of- hundreds of
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Both pictures, Mctropolitan Museum of Art, N. Y.

A carving of the Eighteenth Dynasty. Above we see two of the king’s charioteers, standing behind their chariots.

years, catching sight of only the higher spots
in the long, long prospect.

We have said that the Nile is the life of
Egypt, and truly, for without the river no
one could live in that sandy, rainless region.
The desert, stretching all across northern
Africa, pauses on the threshold of this river
valley, whose waters come down from moun-
tains far to the south.

With melting snows upon the mountains
and flooding spring rains,
the waters of the upper
river are swollen. Down and
down they flow—down and
down and down, until the
lower valley is but a broad
expanse of water dotted
here and there with palm
groves. Irrigation canals
and reservoirs catch the
surplus—for the Egyptians
learned, ages back, to con-
trol this water supply—and
the rest spreads over the
fields, depositing upon them
the rich, black earth which
will renew the fruitfulness
of the soil. In this fertile
ground—gift of the river—
the crops prosper amazingly
well, .

But when the river has
shrunk back within its
narrower limits, the water
must be lifted to the higher
fields in order to keep the
crops growing. The his-
tory of Egypt is, in part,

The goddess Hathor, with cow head
and, above it, the disc of the sum.

the story of efforts to water the thirsty
land. Next to the actual carrying of the
precious liquid by hand came a simple
primitive device which has been kept con-
tinuously in use until to-day. This is a
sweep made up of a pole and a bucket, like
an old-fashioned well-sweep. The bucket,
dropped into the stream to dip up a load of
water, is swung up and around by means of
the pole; then the water is poured into an
irrigation ditch or into an-
other bucket, to be swung to
a still higher level. In India
this device is called a den-
kli, and in Egypt, a shadoof.
It groans and creaks as it
carries on its steady neces-
sary work to help provide
food for the life of the land.
What wonder that the men
of Egypt worshiped their
river, source of life itself to
them? Of course modern
methods of irrigation have
been brought to the land,
further controlling the
spreading waters.

Perhaps the first thing
that you would look for if
{;ou went to Egypt would

e the pyramids—particu-
larly the Pyramids of Gizeh
—built to be the tombs of
pharaohs when Egypt was
young and the sovereigns
lived at Memphis, the city
of Menes, who united Upper
and Lower Egypt into one
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nation perhaps about 3400 B.c. and founded
the First Dynasty (or family) of rulers.
Never have kings or conquerors since had
such massive tombs. The Great Pyramid,
largest of them all, was made for Khufu, or
Cheops, a monarch of the Fourth Dynasty
of kings, reigning about 2900 B.c. Its base
is a huge square which was originally 755
feet long on each side, inclosing nearly thir-
teen acres of ground. With the exception
of a few passages and the funeral chamber,
the structure was solid, layer upon layer of
enormous stone blocks piled one upon an-
other, each layer covering a little smaller
square than the one before, until the top
stood 482 feet above the ground level. (It
is now only 451 feet high.)

What a scene must have been the build-
ing of such a mass, with such a base and
such a height, so many centuries ago! You
have watched motor trucks carrying bricks
and stones for the buildings of to-day. Not
so was the material for the pyramids trans-
ported. In the largest pyramid there was
enough stone to build a good-sized modern
city. More than two million limestone blocks,

of about forty cubic feet each, were hewn
from the hills on the other side of the Nile,
floated over the river, and by enormous
effort of human labor were drawn, pushed
or rolled to their places in that monumental
pile. Rollers, levers, pulleys and ropes were
the contrivances used; the roadway was
oiled; and a mighty inclined causeway was
constructed, up which the material traveled
to the plateau of the pyramid. All was con-
trolled by the most careful engineering skill,
all planned with the most exact calculation.
We marvel now to see how each great block
fitted upon its neighbor with astonishing
exactness, with so narrow a seam sometimes
that it can hardly be seen. The whole work
is supposed to have taken from twenty to
thirty years and to have been done by about
a hundred thousand men at a time.

The outer casing was made of smooth and
polished blocks, t» form an even shining
surface for each face of the four-sided mass;
but these are now gone, leaving a series of
rough, irregular steps, each so high that to
climb them you must be pulled and lifted up.

Standing before the pyramid itself was

U L o e
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Ewing Galloway, N. Y.
Corner of the Great Pyramid, the world’s largest, made for Khufu, or Cheops, a monarch of the Fourth Dynasty,
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the pyramid temple, where services were
held on feast days; and from this temple a
long covered causeway led down to the
lower level beside the Nile, where a portico,
or secondary temple, stood. Imagine the
boats comin% along the river and drawing
up in front of the lower temple, where priests
in their robes and courtly per-
sons in their festive garments, dis-
embarking, would gather for pre-
liminary services before forming
a solemn procession through the
causeway to the upper temple to
perform their rites in memory of
the king who had superintended
the building of this impressive
and massive memorial.

And what was the object of
all this thought and labor and
expense? Simply to honor and
glorify the reigning monarch and
provide for a safe place for his
small but sacred body after
death? More than that: it was
a symbol of a deep and solemn
faith in the immortal life of the
soul, To the ancient Egyptians,
the most important thing in life
was to plan for the soul’s safety
and happiness in the after-life,
and as this was believed to depend
upon the body being kept whole
for the use of the soul, every safe-

uard was prepared to protect it
rom destruction.

There are several groups of
pyramids not far from the modern
city of Cairo, but none of the
others can vie in size or impor-
tance with those of Gizeh. The
earliest of them were “step”
pyramids, built without the outer
layer of facing-stones that came
into use afterward.

A pyramid was a tomb for the
king or one of his family. Lesser
folk than royalty had burial
places of different sorts. Near the
pyramids were the tombs of offi-
cials and nobles connected with
the court of the king. They are the kind
we know as mastaba tombs, so named from
the long, flat Egyptian benches which they
resemble. One of these tombs, in a ceme-
tery near old Memphis, was built perhaps
4,500 years a%o by Perneb, Lord Chamber-
lain, Keeper of the Crowns and ‘“Companion”
to his king, probably one of the kings of the
Fifth Dynasty. .
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Culver Service
Isis, chief Egyptian
goddess. The cow was
sacred to her, so she
has a cow’s horns,

In it, as in the other mastaba tombs,
there were several chambers: a chamber for
Perneb’s statue carved in cedar; an adjoin-
ing chamber shut off from it by a thick wall
with only a slit of an opening, through
which the family and friends could look at
the figure; and the main chamber, entered

through a vestibule. The walls

of the main room were covered
with painted scenes telling the
story of the man’s daily-life pur-
suits and showing processions of
slaves bearing offerings for his
use. One wall contained a false
door, before which food and other
gifts were to be placed; and be-
yond it, but walled from sight,
was the top of the deep shaft lead-
ing down to the burial chamber.

There is good reason for be-
lieving that after a few genera-
tions Perneb’s descendants began
to neglect the duty of bringing
him offerings, that the tomb grad-
ually passed from their thought
and attention, and that robbers
broke in to carry off all that was
of value. In time the desert sands
drifted in, nearly filling the cham-
bers. While the walls of neighbor-
ing tombs disappeared in the long
course of centuries, the stones
being carried off to be used for
building houses or other tombs,
Perneb’s escaped this fate because
it was made a dumping place for
the rubbish cast aside by the rav-
ishers. Then in our own century

. it came to light again under the
spade of the excavator. Stone by
stone it was taken down and car-
ried across the ocean to New York

City, where it was all put together

again inside the Metropolitan

Museum of Art.

There,standing opposite the en-
trance door, you may see on each
side of it a picture of Perneb, staff
in hand, as if he were about to
walk off to attend some court

duty. Inside, you may study the many pic-

tures on the walls, noticing how the people
dressed and what they liked to eat and to
do. You may face the false door, imagining
yourself a member of Perneb’s family about
to place some choice little gift upon the offer-
ing table, that it might %e at his disposal
whenever he might feel a craving for the
delicacies in which he delighted in life!

\\\\\\
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¥or the Egyptians Eﬂ ,
believed that, in some ?
mysterious way, in the
new life to which he !
had gone the departed |
person would need the |
same sort of things that
he had owned in his
earthly life. So, into
the burial chambers of
royal and rich persons !
were put their valuable !
ornaments and other
possessions, besides fur-
niture, clothes and food |
for the use of the spirit |
of the departed. Mod-

els of human figures
were also left in the
tombs. It was firmly be-
lieved that they would
become companions and servants in the new
existence. Every one of these figures and
objects was believed to have a double which
would be ready for the double of the dead
person at any time,

The sight of these personal belongings
brings us closely into touch with the Egypt
of three or four thousand years ago. In the
great museums in Cairo, Berlin, Paris, Lon-
don, New York, Boston, Chicago and else-
where we may see both curious and beautiful
reminders of Egyptian life. In the British
Museum, for instance, there are cases full of
treasures, including dolls with clay beads for
hair, other toys, little worn shoes and san-
dals from the feet of children, a fine lady’s
dressing-cabinet fitted with jars and bowls
for ointments and other toilet articles, her
elbow-cushions and dainty slippers. There,
too, are the palette and paints of the scribe,
musical instruments—in fact, hundreds of
things that bring us almost face to face with
the men, women and children to whom they
belonged all those many long centuries ago.

It is the same in
the Metropolitan Mu-
seum in New York,
where you will find
the most interesting
models of buildings
and boats, of masters
and servants, A great
man sits upon the
deck of a boat, with
musicians to enter-
tain him, lotus lilies
to furnish beauty,
and scribes to give

of the Twelfth Dynasty.

Figure of a hippopotamus, in decorative earthenware,
Tt'came from the fomb of Senbi, who lived at the timé

LN
[t 400

him reports, as well as
rowers, steersmen and
fishermen, There are
other models of slaves
at work in graneries,
bakeries or stables—
Lusy with the day’s
work of gathering or
preparing food for
many mouths.

These little models
were made to be placed
in tombs, and there
they remained, shut
away from the light and
from the knowledge of
men for centuries upon
centuries.

Upon the walls of
the tomb chambers,
painted with devotion,
there are many representations of the gods
worshiped in life and to be met in the nether
world after death. It is natural that the sun
should have been generally adored as a ruler
and life-giver in a land where the days were
always flooded with sunshine. As the god
Re (or Ra) he sailed across the sky in a
celestial boat every day, to return in anot!:or
boat upon another stream through the undaer-
world.

From among the many local deities in
different parts of the land a few became gen-
erally recognized and worshiped. Foremost
among them was a family group of three—
Osiris, Isis and Horus—around whom the
following legend was woven. When the sun-
god had been raised to the heavens, Osiris
took Re’s place as king upon earth, ruling
wisely and generously until he was deceived
and slain by his wicked brother Set. Isis,
the wife of Osiris, after great sorrow and
trouble found the body of her husband; and
with the help of the jackal-god Anubis pre-
pared it for burial: then by magic charms
she brought back life
into the body. Osiris,
alive but unable to
return to his earthly
kingdom,became from
that time the ruler of
the nether world—
lord of departed spir-
its. But Isis did not
rest until their son Ho-
rus had avenged his
father’s death by over-
throwing Set and tak-
ing his place upon the

;
o
!
i

Both pictures, Metropolitan Museum of Art, N. Y,
An Egyptian game, probably made in the Twelfth
Dynasty. The playing pleces, which are of
ivory, are inserted in 'holes in the table.,
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throne that had once belonged to Osiris.

Anubis, the jackal-headed deity, became
known as the god of embalmment and the
guide of the spirit to the realm of Osiris.
Thoth, with the head of an ibis, was looked
upon as the patron of letters, the originator
of the fine arts, and the one who acted as
scribe to the gods. The sky-goddess—some-
times as Hathor-with a cow’s head, some-
times as Bast with a cat’s head, sometimes

and to fill them with aromatic material;
then they let the body soak for seventy days
in a preservative bath, becoming “slowly
impregnated with immortality,” as someone
has expressed it. Meanwhile the family
waited in a sorrowful atmosphere, living on
plain, coarse foods; allowing themselves to
go unkempt; and mingling their tears over
the most sorrowful thought that their loved
one had left them, never to return,

R, AR ARG O : A s -

Ewing Galloway, N. Y.

These huge statues near Thebes represent Amenophis IIL They were once thought to be statues of Memnon.

in other forms—had especial influence over
the life of women. Osiris was the good being,
Set the god of evil and harm. Horus, whose

symbol was a falcon, had been originally .

connected with the worship of Re.

Because the life of the soul could not go
on if the body were not preserved, an elab-
orate process of embalming it was gradually
developed. For the rich and important a
long and costly process was used, the very
same process, it was claimed, that Anubis
had used in preparing the body of Osiris.
With accompanying prayers and rites the
embalmers proceeded to remove perishable
organs, to cleanse the spaces with palm wine

The next step in caring for the mummy
was to place amulets and rings and dried
flowers upon the form and wrap it in layers
of linen bandaging soaked in gums, with bits
of preservative substances tucked in. When
the mummy was encased in his coffin he
looked like a statue of himself for the coffins
were modeled to follow the outlines of the
swathed form, the head covering being made
to reproduce the features of the dead person,
with eyes of enamel as a final touch. A
painted wooden casket or a carven stone
sarcophagus made a further guaranty against
the body being molested. Less costly meth-
ods and materials were employed for those
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whose purses were not well lined with gold;
but everyone hoped for the survival of his
soul through the careful preserving of the
body.

Not far from the Pyramids of Gizeh is
an ehormous figure hewn out of the living
rock, with the head of a man and the body
of a lion—the Sphinx—so large that it could
scarcely be got into the largest of our modern
buildings. From time to time, through the
centuries, the sand which drifted over it has
been cleared away, and the shape brought
to light. An inscription between the fore-
paws refers to Khafra and seems to show
his connection in some way with the great
mysterious form,

The face looks out to the far horizon with
calm dignity and detachment, changeless
through thousands of years, except for the
wear of time and the wanton mischief done
to it when Mohammedan soldiers used it as
a target. It has an impressive majesty of
its own. Some travelers have been astonished
at noticing how similar the thick lips and

The Sphinx of Gizeh, one of the most famous statues in the world.

the cast of the face are to those of some of
the country youths of Egypt to-day.

The history of ancient Egypt falls into
three great periods: the Old Empire, with
its capital at Memphis; the Middle Empire
and the New Empire with Thebes as the
seat. The Old Empire lasted from, perhaps,
3400 B.C. to about 2170 B.c. Scholars dis-
agree violently about these dates, and no
one is able to be certain of them. There
were twelve important families, or dynasties,
ruling Egypt during these thirteen hundred
years. Menes, as we have seen, founded the
First Dynasty; and Khufu, or Cheops, was
a monarch of the Fourth Dynasty. He it
was who built the Great Pyramid, and per-
haps also the mighty Sphinx. Some scholars
believe the Sphinx was built by Khafra,
who was also a king of the Fourth Dynasty.
Senoferu, Third Dynasty, and Pepi, Sixth
Dynasty were other strong men of the Old
Empire. At about the Tenth Dynasty we
find Heliopolis (City of the Sun) gaining in
power, and in the Eleventh, Thebes became

Ewing Galloway, N. Y.
It has the body of a lion and a human head.
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the great city of Egypt. Ammon, or Amen,
the god supreme over the other gods, was
worshiped, and we see his name repeated
in some of the kingly names, Amenemhat,
and others.

The Twelfth Dynasty, the beginning of
the Middle Kingdom, saw the high mark of
Egyptian culture. Art and literature flour-
ished. Trade was carried on with other lands,
Eossibly as far away as Babylonia. The

ings and nobles of the Theban period were
buried in splendid rock sepulchres, in the
Valley of the Kings’ Tombs, along the lime-
stone cliffs opposite Thebes. Far into the
rock they penetrated, making long galleries
and halls to approach the Eurial chamber
with its huge sarcophagus
of stone.

Near the ruins of Thebes
are the still imposing re-
mains of magnificent tem-
ples, for the pharaohs built
the gods dwellings far
grander than their own pal-
aces. Even to-day the great
halls, imposing gateways
and rows of pillars form a
most impressive and beau-
tiful sight, whether in
brilliant sunshine or deep
purEle shadow. As we gaze
at them we fancy them once
more in their first glory,
with long processions of
chanting priests and priest-
esses, a gorgeous display of
magnificence when the king
came to worship, amidst the
stately monuments of gold
and silver, adorned with
ivory and precious stones.

If we look at the walls and columns of the
temples, at the solid vaults, at the coffin-
cases, at the sculptures and the wall-paint-
ings, we shall find most of them covered with
picture-writing. Until a century ago no one
could guess what it all meant. Then at
Rosetta, near Alexandria, a soldier of Na-
poleon’s army found an engraved stone which
served as a sort of key to unlock the mystery.

On the stone, known as the Rosetta Stone,
is a certain decree about keeping a king’s
birthday, and the same decree is given in
three different kinds of writing. The lowest
is in Greek, which scholars know well; the
top is in the Egyptian picture-writing used
on the monuments, and the middle one is
also in the Egyptian language, but in a
more running kind of writing used for every-

Metropolitan Mus. of Art, N. Y.
This earthenware dancer, a product of
one of the later dynasties, was once a
decoration in a shrine,

day purposes—messages of all kinds, suits
at law, business contracts and the like.

Learned men, who love to solve the puz-
zles of the past, set to work to translate this
decree. They compared it with certain lists
of kings’ names tﬁey had already studied
till at last it was all straightened out and
the values of the signs were discovered, so
that we can now stand by and listen to those
who know hieroglyphics while they translate
the old Egyptian writings almost as easily
as if they were in a modern language.

This discovery and study have opened up
to us the old books and chapters of books
which are continually being found in the
tombs. These are in long rolls, or papyri,
so called from the material
on which they are written,
the inner part of the papy-
rusreed which grows in such
profusion on the banks of the
Nile. From the name papy-
rus comes our word “paper.”

Part of the work of the
scribes was to make copies
of the papyri; and the one
most copied is called the
Book or THE DEAp, sec-
tions of which are believed
to be older than the pyra-
mids themselves. Certain
chapters of this book were
always laid beside the mum-
mies, to instruct them in
what to say and how to
behave in the underworld.
Our interest in the Book oF
THE DEAD is caught partly
by the illustrations, but we
find it fascinating, too, for
the information it contains
about the religious thought of Egypt: how
men tried to fit themselves in life for a
happy hereafter, how they expected to be
judged, and how they believed they would
live and work on their way through the
underworld. For instance, it gives a very
definite picture of the trial of a man’s soul
before forty-two judges in the hall of Osiris,
when Anubis and Thoth would weigh his
heart in the balances of justice and he would
have to answer many questions. There are
in the book, too, hymns to the gods and
magical texts. Besides this, and other re-
ligious books, there are many other papyri
of great age—fairy tales, war poems, medical
and astronomical books and rules for be-
havior. These papyri give us a most vivid
idea of the civilization of ancient Egypt.
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_WHERE A MIGHTY CITY ONCE STOOD _
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Ewing Galloway, N. Y.

¢ Thebes, a famous old Egyptian city, which stood on the site of the modern town of Karnak. The two
Rul‘nntsedo shaf:s essliown at the left a‘gg right 3 "the photograph are obelisks—monuments representing the sun-god
a. There were many hundreds of obelisks in ancient Egypt, but only about fifty are still standing. Many o
these have been removed to other lands, Central Park, in New York, has an obelisk which came from Alexandria.
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When looking at inscriptions we can al-
ways distinguish a royal name, because it
is surrounded by an oval line, supposed to
be a cord tied in a knot to preserve the name
from contact with common ones. This oval
is called a cartouche. Before the king’s
name will generally be found some Egyptian
words composed of a sign like an umbrella
and an insect over two half-circles. These
signs mean King of the North and South,
for Egypt is such a long, narrow country

that it was long divided into two parts; and

so we often hear of
the double crown,
which is made up of
the red crown of
North Egypt and
the white crown of
South Egypt.

Every year dig-
gings and explora-
tions are being car-
ried on in the search
for more temples
and tombs, inscrip-
tions and papyri, to
fill in the gaps in our
knowledge of the
story of old Egypt
—the fascinating
story of a remark-
able people.

We have already
spoken of the tombs
belonging to the
period of the Middle
Kingdom. (It lasted
from about 21008B.c.
to 1600 B.C.) One
tomb has wall-paint-
ings representing the
arrival in the coun-
try of a family such

the great founder of
the Jewish people.
The story of his visit to Egypt in search of
food, when there was a famine in his own
country beyond the Isthmus of Suez, is
familiar to us in the pages of the Bible.

We can well imagine that Abraham would
tell his son Isaac stories.of this visit to
Egypt; that he in turn would tell them to
his son Jacob, and Jacob to his sons, among
them his favorite, Joseph. Let us follow
this son after he was sold by his brothers.
His sad journey lay over the “Bridge of
Nations,” the Isthmus of Suez and the Pen-
insula of Sinai, to slavery in Egypt.

l\IctropolitaJiﬂ'uscum of Art, N. Y.
as that of Abraham’ gueen Nefertiti, who lived at the time of the
ighteenth Dynasty some 1,400 years before Christ,

Baskets made like those in the Egyptian
rooms at the Metropolitan Museum might
well have been those which the chief baker
carried on his head in Joseph's dream; the
models of the granaries show how corn was
stored, and bring to mind Joseph’s great
work of building storehouses and gathering
in grain to prepare for the famine that lasted
so long, because Father Nile brought too
much or too little water to the wide fields.

Fashions changed so little in Egypt for
centuries that we might imagine that the

b little statue of a
treasurer was Joseph
himself. We might
fancy him earnestly
discussing affairs of
state with the king,
to whom he became
as a son, or traveling
down the Nile on a
tour of inspection in
a boat like the model
in the case near by.
You remember how
Joseph’s brothers,
then his old father
Jacob, traveled to
Egypt and were
given land by the
king. There the chil-
dren of Israel settled
and increased in
numbers.

Very little is
known about the his-
tory of Egypt at this
time, for the kings
who ruled then—be-
lieved to be a race of
foreign invaders—
destroyed monu-
ments instead of set-
ting them up. But
when these Hyksos,
or Shepherd Kings,
passed away, the Eighteenth and Nineteenth
Dynasty pharaohs, builders and soldiers,
whose names are familiar and famous, took
their part in Egypt’s history.

The New Empire began with the Eighteenth
Dynasty. These were the years when Israel
lived in the “House of Bondage.” Among
these rulers was Thothmes 111, who inscribed
and set up the great obelisks which we call
Cleopatra’s Needles, though Queen Cleopatra
lived centuries later.

One of the tall stone shafts now stands in
London, the other in Central Park, New
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York. Thothmes III was one of the first
kings of Egypt to make war across the Isth-
mus of Suez, both on the nations in the
mountains of Syria and in Mesopotamia, the
valley of the two great rivers beyond the
desert.

Part of his reign was shared by his queen,
Hatshepsut, who, as sovereign in her own
right, had been chosen “king.” She, often
called the Queen Elizabeth of Egyptian his-
tory, sent most interesting expeditions to
discover unknown countries, and had an
account of them, with fine illustrations, en-
graved on the walls of a magnificent temple
which she built near Thebes. There is much
that is interesting about this vigorous queen,
who for political reasons tried so much to
look like a man that she had a beard added
to her portraits.

Of this same dynasty—the Eighteenth—
was Amenhotep IV, who changed his name
to Akhenaten in honor of the god Aten, a
universal, or world, god, whose worship he
strove to substitute for that of Amen, the
deity of Thebes, and other local gods. Amen’s
name was replaced by that of Aten on statues
and monuments. Great temples were built
to Aten, and cities were founded in his name.
Truth was the precious thing which the king
most desired. His orders to painters and
sculptors were that they should “let the
chisel and the brush tell the story of what
they actually saw,” instead of following the
conventions rigidly prescribed by priestly

Amen, E%yptlan sun-god, whose worship centered in
Thebes. The Greeks and Romans called him Ammon,

rule—conventions that caused many of the
works of art to become lifeless symbols.
But the priestly party was strongly set
against him, and the inherited faith of cen-
turies was too firmly rooted to be overthrown
during the lifetime of one man, Akhenaten’s

Both pictures, Metropolitan Museum of Art, N. Y.

Akhenaten, a ruler of the Eighteenth Dynasty, who
attempted to bring about great changes in religion,

son-in-law, Tutankhaten, was forced to yield
to the pressure of opposition, to restore the
worship of Amen and to change his own name
to Tutankhamen. The opening of this young
king’s tomb in 1923 made him a very real
person to us.

Though Akhenaten failed in his effort to
revolutionize thought and custom in the old
land of the Nile, we find him the most inter-
esting figure in all early history.

A little later, when the descendants of
Jacob, the Children of Israel, had grown to
be very numerous, they were harshly treated
by the kings of the period, who had built
up the empire again. Rameses II, a soldier-
king and a mighty builder, is believed to
have been the great oppressor of the Israel-
ites, and we can see his face in the huge
stone monuments he set up. Of more personal
interest still is his mummy, which has been
found with that of his father, Seti I, and
those of others of his race. They have been
placed in the museum in Cairo. Thus, the
features into which so many looked with awe,
perhaps even the little Moses, are known
again to the world more than three thousand
years after the great king’s death. Of Seti I
and Rameses II there are numberless stone

ortraits in statues and reliefs, giving us
interesting impressions of them as men and as
rulers, In the Metropolitan Museum there
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RELICS OF EGYPT’S MAGNIFICENT PAST

-

Ewing Galloway, N. Y.
Ruins at Kom Ombo, a town on the east bank of the Nile, about 500 miles south of Cairo. Kom Ombo was called
Ombos in ancient times. The picture-covered columns shown here formed ?nt of a maﬁniﬂcent temple, built

in the days of the Ptolemies. This temple was given over to the worship o
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Ewing Galloway, N. Y.

A striking view of the Temple of Luxor, with pictured columns and three gigantic statues of the pharaoh Rameses.

may be seen an earthenware bowl, covered
with blue glaze and inscribed with the name
of Rameses 11, which may have belonged to
the great king himself. There, too, is a door
lintel taken from one of the temples that he
built. As we look at it we wonder how many
times his hand may have touched it as he
passed in and out thirty centuries ago.
Magnificent were the temples and monu-
ments set up by this dynasty of kings, the
Nineteenth. Among them we find the massive
ruins at Karnak and Luxor, near Thebes.
Bricks such as the Israelites made for use
in building cities for their hard taskmasters;
necklaces and jewelry such as they may
have taken when they “spoiled the Egyp-
tians,” are here in the museum before our
eyes. In the great museum at Cairo and in
the museums of many European cities we
can find endless objects such as the king's
daughter may have provided for Moses,
whom she rescued and brought up in the
palace—things which helped to frame his life
from childhood onward. The toys and games,
especially the animals, must have pleased

him, and a garden with trees and a pond,
like one that is pictured on a wall, would be
delightful for a child to play in. The little
Moses may well have heard music from in-
struments such as the pipes and harps pre-
served here, and he must have enjoyed sailing
and rowing on the Nile in boats like the
models on our museum shelves.

The wall-paintings from the tombs show
in their bright colors how the Egvptians
amused themselves in the time of Moses, as
well as before and after. There are the gay
parties with music and dancing; a father
hunting water birds with a sort of bopmerang,
the child holding on to his leg for fear of
falling out of the boat; the mother gathering
lotus flowers; the family cat retrieving the
birds three at a time. When the time came
for lessons, reed pens, such as we can see,
and red and black paints were the sort with
which the boy must have learned to write.
We can fancy how he must have enjoyed
possessing one of those boxes of pens and
paint, and can almost see him poring over
the papyrus rolls which held so much of the
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learning of the wonderful old Egyptians.
The Ten Commandments, brought down
from Mount Sinai by Moses after he had
led his people out of Egypt, are foreshadowed
in the forty-two commandments in the Book
oF THE DEap. The making and worship of
the Golden Calf, which so angered the great
leader, was suggested by the ancient worship
of Egypt, brought home to us in endless
forms by paintings and images of every de-
scription, as well as by the mummied forms
of sacred bulls and other animals held in
reverence, which have been found in tombs.
For about a thou-

Egypt revived after this for a little while
under kings of the Twenty-sixth Dynasty,
with their capital at Sais, not far from old
Memphis. In their armies fought soldiers
from Greece. But the Nile country was again
devastated from end to end by the Assyrians
till they, too, fell under a new great power
that arose in Asia—that of the Persians.

The Egyptians took every opportunity to
revolt against the Persians. Between the
second and third revolts, in the fifth century
before Christ, a traveler from Greece came
to Egypt. He was an author anxious to col-

lect material for his

sand years after the |
brilliant line of the
Rameses dynasty,
the history of Egypt,
on the whole, was
one of gradual de-
cline and gathering
trouble. It was dur-
ing this time that
the priests of the
splendid temples be-
came richer and
richer, more and
more powerful, till
at last they made
themselves kings.
When examining the
mummies and their
cases we notice how
many are those of
priests and priest-
esses, doorkeepers,
incense-bearers, and
other officers of the
great religious col-
leges.

Dynasties of for-
eigners followed the
priest-kings, and the
country was break-
ing up into little
states and every-
thing was going
down-hill, when the kings of Assyria—the
land of the two rivers—seeing their oppor-
tunity for conquest, began to attack Egypt on
her own frontier, and then pushed their way
over the Bridge of Nations. They overran the
whole of the country, spoiling the harvests, so
that the people starved, and the fine temples
and monuments began to fall into decay. We
find the account of all this misery in the
story of Assyria in the descriptions given by
the conquerors with swelling pride of their
successes in Egypt.

-
P .
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Metropolitan Museum of Art, N. Y.
Models of girls bearing various offerings to the dead.

PrrsiaN Wars. This
. was Herodotus, the
- Father of History,
who set down in a
pleasant chatty way
his impressions of
the wonderful coun-
try, of the Nile in
flood, of the pyra-
mids and other great
buildings. Much of
his interesting book
we can read to-day
though Herodotus
laid down his pen
more than two thou-
sand years ago.

The Persians in
their turn were
driven out by the
world-conqueror Al-
exander the Great,
of Greece. His stay
was short in Egypt,
but his brilliant
passage has left
marks for all time.
He flashed across
the desert to wor-
ship at the shrine
of the god Jupiter
Ammon, whom he
claimed as an ancestor, and he planned and
founded the great city of Alexandria, called
after him, which under his successors be-
came one of the most important cities in
the world.

Three centuries before Alexander, as we
have noted, an Egyptian king had employed
Greek soldiers and had allowed Greek traders
to settle in the Delta. Before this Egypt
had been closed to foreigners; but after the
Greeks found their way into the country,
little by little their cleverness in trade, their

] HIsSTORY OF THE
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surpassing skill in art and their learning
spread Greek influence ever farther along
the Nile. Naucrates became a famous Greek
city during this time, and to-day explorers
find Greek treasure of all kinds buried in
various parts of the Nile delta.

The kings who succeeded Alexander were
called Ptolemies. The first Ptolemy was one
of Alexander’s generals. They were great
builders and restorers. To them we owe the
Temple of Edfu and the temples on the Island
of Phile, near -
the great dam e
at Assuan. The
Ptolemies fa-
vored the city
named Alex-
andria after
the founder of
their fortunes,
and started in
it the famous
library which,
unfortunately,
afterward
burned. There,
too, they
founded a uni-
versity to
which came
some of the
most  famous
Greek  schol-
ars. Another
Ptolemy built
the tall light-
house which,
like the Pyra-
mids, was one
of the wonders
of the ancient
world. The
flare from its top guided the shipping of
Alexandria safely into its double harbor for
long years; but not a trace of it now remains.

The same Ptolemy had the Old Testament,
which was originally written in the Hebrew
language and was understood by compara-
tively few people, translated at Alexandria
into Greek. This beautiful language was
soon to be carried over the known world and
to become the language of scholars every-
where. Another good work of this same king
was to have a history of Egypt and its re-
ligion written by an Egyptian scribe named
Manetho, who knew Greek well. Though his
actual records have been lost, other writers
made copies from Manetho, and thus the lists
of kings and other particulars which he care-

royal pair is the sun’s disc,

H. Burton—“The Times” copyright photograph
A masterpiece of ancient Egypt—a panel from the tomb at Luxor,

The panel shows the King and Queen in their palace.

fully compiled were not lost but have been
of great use.

The Rosetta Stone was set up in the reign
of Ptolemy V. We see now how it was that
a Greek translation came to be put below
in Egyptian writing. Both languages were
then used in Egypt. And all the time that
Egypt was becoming more and more Greek,
“a shadow ever lengthening towards the
East” was slowly creeping onward from
Rome, It passed over Greece itself in the
middle of the
second century
before Christ,
and reached
Egypt about a
hundred years
later.

It is a sad
and absorbing
story, how the
independent
kingdom be-
came a Roman
province. Up-
on this foun-
dation Shake-
speare con-
structed his
play of Anwony
and Cleopatra.
The fair Cleo-
patra was the
lastof thegreat
Ptolemies.
Rather than
fall into the
hands of the
invading Ro-
mans, she is
said to have
allowed an asp
to bite her. So, when they came to her palace
they found her in all her regal splendor—
dead. In Tennyson’s words, Cleopatra says:

“I died a Queen. The Roman soldier found

Me lying dead, my crown about my brows,

A name forever!” ‘

From Menes to Cleopatra, what a per-
spective of years! As we look back again,
much of the old life will seem so vivid and
real to us that we can almost hear the danc-
ing feet of children at play in little worn
shoes, the sad wailing of mourners carrying
the mummy to its hidden tomb, and the hum
and clatter of workers building structures
of such size and solidity that never on earth
have they been outdone.

THE NEXT STORY OF ALL COUNTRIES IS ON PAGE 908,

Above the
pouring forth light-giving rays.
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Three heads in the Sistine Chapel by Michelangelo.

X

LEONARDO anpo MICHELANGELO

ERE and there,
in the progress

of the world, time
and fate turn author
and tell a story, and the older
the world grows the more fan-
tastic the tale seems. Such a
story comes in the growth of
Southern Europe from the twelfth to
the fifteenth centuries.

At the beginning of this period
people knew very little about the uni-
verse. Their only mathematics were
simple addition, subtraction and mul-
tiplication. Their idea of astronomy
was a kind of chart of the heavens,
, from which it was possible to under-
stand certain simple phenomena, such
as the habits of the moon that con-
trolled the Church festival of Easter-
tide. Greek and Roman culture, we
must remember, had been stamped out
of Italy by the repeated inroads of
tribes of barbarians from Central Eu-
rope. It now made its home in By-
zantium.

Over the continent of Europe, dark
as night, a light of knowledge presently
spread, directed from Spain, where
the Moors were living as conquerors.
Spain, in the twelfth century, was
hundreds of years ahead of the rest
of Europe; she had universities, ob-
servatories for the study of astronomy,
and science laboratories, all the re-
sults of the Moorish occupation. The
culture of the gifted Mohammedan

peoples spread

among the Chris-

tianized countries of

Europe and aroused
an intense curiosity.

It is difficult for us to realize
how magical and wonderful was
this awakening of a continent

that seemed to have been lying asleep.
Men were like children at school, learn-
ing for the first time the secrets of the
world; hunger for knowledge sent them,
oftenbarefoot, with the student’s wallet,
begging their way from one university
to another. To be a scholar in those
days was to be a member of a secret
brotherhood and to hold a sure claim
on people’s sympathy:.

The same kind of curiosity was pres-
ently, in the fifteenth century, to lead
to the discovery of the New World and
to all the romantic and perilous voy-
ages of the bold Elizabethan seamen.

In the meantime a sense of beauty,
asleep until now, had begun to stir, as
we have seen, in the countries where
the Gothic spirit was felt, and first
the Sienese, then the Florentines, Um-
brians and Venetians were working
and experimenting, generation by gen-
eration, toward a full realization of
what great art meant,

In the fifteenth century came an-
other element into art. Sultan Mo-
hammed II conquered Byzantium, and
the Greeks, flying westward, took ref-
uge in Italy, bringing with them their
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rich sense of beauty, their immortal tradi-
tions.

It seems strange that in Italy, at one
time the stronghold of Greek and Roman
culture, pagan beauty should ever have
slumbered, and that the active presence
of the Greeks should have been neces-
sary to remind the country of their old
dominion; but that is one of the strange
chapters in the story of this medieval
and awakened Italy.

The Christians of the early centuries
were surrounded by the buildings and
the arts of Rome and Greece, and seemed
simply to be unaware of how beautiful
they were. The Christians pillaged the
pagan halls to get pillars and capitals of
their churches, taking away all the marble
they could; and this astonishing indiffer-
ence to the claims of the past went on
for a thousand years, until the Greeks
themselves came back. Then the Ital-
ians looked about and tried to rescue
from further destruction any monuments
that remained, and they began to turn
to the ancients for study.

N INTELLECTUAL AND ARTISTIC

GENIUS TRIES TO FLY

Thus we see three marvelous forces
working to produce the paintings and
sculpture of the fifteenth and sixteenth
centuries in Italy—first the early renais-
sance in Tuscany, due to the Gothic
spirit; then the growth of learning which
infected artists and made them restless,
unsatisfied with their own achievement;
then again the return of Greek culture
from the East.

All these forces centre in one Florentine
painter, Leonardo da Vinci, who lived
from 1452 to 1519. He was an intel-
lectual as well as an artistic genius, a
man of most brilliant gifts, any one of
which would have set him apart and set
him on a peak among his fellows. His
many-sided ability ought to count in prov-
ing that artists are not always impractical
and purely visionary.

There was scarcely a by-road, certainly
there was not a highway of learning, that
he did not explore. He foresaw several
of the inventions which hundreds of years
later were to revolutionize social life.” He

was philosopher, architect, engineer, phys-
icist, chemist, geologist; he made experi-
ments in the use of steam power and in
hydraulics. At one time he was military
engineer to Casar Borgia; when he was
over sixty, a guest in the Vatican, he neg-

lected painting pictures for the pope in
order to try once more to work out his
idea of a machine that would fly in the air.

It would seem that to this man fortune
had already come with both hands full;
as if that were not enough, another gift
was tossed to him—genius in art.

Unlike many painters and poets, there
was no need for Leonardo to wait till he
was dead to be called great; he was
truly the living master, greater than his
greatest picture—one of the most fascinat-
ing and compelling forces in a century
already colored with genius and gold-
dusted with heavenly ideals.

EONARDOQ’S FAMOUS PICTURE

OF THE LAST SUPPER

Very little of Leonardo’s art is left
to us, and this is partly because of the
accident of circumstances, partly the
painter’s own willfulness—in one im-
mortal instance—in working in a wrong
medium, and partly his great distrust of
self. It was as if he turned a search-
light of criticism upon his own work, to
discover all defects, and by his very care-
fulness delayed bringing his work to com-
pletion. There are four great paintings
of his left to us, and one of these is but
a ghost of its own magnificence. It is
the first of two pictures which leap to
our thoughts when the name of Leonardo
da Vinci is mentioned—

The Last Supper.

Many people when thinking of the story
of the Last Supper as told in the Bible
think of Leonardo’s picture of it—of that
long table where Christ and the twelve
disciples were seated, of the separate
horror, fear and curiosity chasing them-
selves across the fates of the apostles as
the Master said: “One of you shall betray
me”’; and one after another they asked,
“Lord, is it I?” The expression in this
picture of those human feelings, and of
Christ’s own superb and sorrowful in-
difference, is sheer genius,

HE PITIFUL DESTRUCTION

OF A NOBLE MONUMENT

The Last Supper was painted in a
method that peculiarly reveals the work-
ings of the artist’s wayward spirit. It
was done for the Dominican Friars of Sta.
Maria delle Grazie, at the command of
Lodovico Sforza, the Duke of Milan,
Leonardo’s patron. The artist was en-
gaged by this nobleman, at a handsome
salary, to execute various works of art, the
chief being an equestrian bronze statue
of the duke’s father.




BY LEONARDO AND ONE OF HIS PUPILS

MARY, SAINT ANNE, AND THE INFANT JESUS THE MADONNA OF THE ROCKS
THESE TWO FINE PICTURES BY LEONARDO DA VINCI ARE NOW IN THE LOUVRE
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PICTURES BY

THE THREE FATES, BY MICHELANGELO
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SOME OF MICHELANGELO’S NOBLE FIGURES

The Holy Family, in the Uffizi, Florence, painted by Michelangelo when he was about twenty-five,
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Upon this work Leonardo spent the
best of sixteen years, tortured by his in-
ability to work out his own superb ideal,
again and again making a new sketch
and beginning the figures afresh. At the
end of the sixteen years the model was
ready to be cast in brenze and was tem-
porarily set up in an archway outside
the duke’s home, Milan Castle. Its fate
is one of the sad stories in Italian his-
tory. Sforza’s enemies, the French, had
long been threatening him; now they be-
sieged Milan, and the equestrian statue
—the labor of years—was demolished by
the archers of Louis XI1I.

EONARDO MOST LABORIOUS WHEN

HE WAS MOST IDLE

While Leonardo was busy on this group,
however, he was working on a great num-
ber of other commissions, and among them
the very important painting of The Last
Supper on the walls of Sta. Maria delle
Grazie. When the artist received the
order to execute this work he felt some-
thing very like ecstasy; here was a sub-
ject he had yearned to paint. He made
a great number of chalk studies, and the
remnants of these are now widely scat-
tered, the best being in the Accademia
of Venice, and some rather fine heads in
the library at Windsor, England. South
Kensington Museum treasures some notes
made by the artist describing the various
attitudes and expressions of the apostles.

Presently Ieonardo began the actual
painting, and soon he was standing be-
fore it in his characteristic attitude of
self-distrust and fastidious criticism, an
ever-forward reaching to the ideal which
was secret to his own soul, and was to his
work what the sun is to the moon.

Seized by a sort of fury of vigor, he
would toil from dawn to dusk without food.
Then there would come on him strange
moods when he would stand motionless,
staring at the composition for an hour
or two; and after this spell of thought
he would leave the painting untouched
for several days. When questioned on
these habits by the prior, who, good man,
thought the artist was merely wasting
time, Leonardo explained that when he was
most idle he was really most laborious.

AGS AND TATTERS OF GREATNESS CLING

TO THE FRAGMENTS OF A PICTURE

For several years Leonardo divided his
energy between The Last Supper and the
equestrian statue. Sometimes the artist
would be seen 1o leave the group at Milan
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Castle and walk through the town in the
hot midday to the convent beyond the
gates. There he would add a few illu-
minating touches to the painting, and re-
turn to the castle.

In 1498 the picture was finished. It is
a misfortune which can never be made up
to us that the artist refused to work in
fresco, which does not admit of the con-
stant retouching that his ideals demanded.
Instead, he painted in oils on the stucco
surface of the wall. In a very short
time the fabric crumbled, and the picture
stands now in ruin. Although many
copies have been made, the rags and
tatters of greatness clinging to the frag-
ments of the original make the finest of
them seem a sorry imitation.

The other most talked-of picture by
Leonardo is of a very different kind—a
simple portrait of a Neapolitan woman,
called La Gioconda, and known as Mona
Lisa. In this face the artist painted his
mastery of knowledge of character. As
in the case of The Last Supper, he him-
self was standing apart, studying, as an
intellectual exercise, the human emotions
which stamp a face just as much as the
definite features do. We can never feel,
for instance, that Leonardo liked or dis-
liked Peter or Judas, or liked or disliked
Mona Lisa. He was fulfilling what he
felt was the artist’s vocation in figure-
painting—the presentation of the human
soul.

PICTURE THAT MUST HAVE BEEN
WORTH 4,000 GOLD CROWNS

La Gioconda was just an ordinary
woman, and she hid her thoughts under
an elusive, inscrutable smile. Leonardo
spent four years painting the smile, and
her thoughts. 1In its early condition this
masterpiece must have arrested all men’s
eyes, and have been well worth the 4,000
gold crowns which King Francis I paid
for it when Leonardo took it with him to
France. The sky was very blue, and the
Neapolitan’s face was very fair, with
sparkling eyes and pretty, red lips. Even
now, with this brightness faded, it is one
of the wonders of the world. It seems
to be Leonardo’s own way of stating a
very old maxim—Mortal beauty perishes;
Art remains.

Leonardo da Vinci is an eternal lesson
to young students who want to paint
before they can draw. Into the prelimi-
nary studies for his pictures he put an
immense amount of care, and these char-
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coal drawings not only foreshadow the
paintings but mirror the genius which in-
spired the artist in all his work.
England has in her possession a treasure
which many other nations envy, and by
some curious fate it is tucked away in
a corner of the Diploma Gallery at Bur-
lington House—a collection of pictures
very few people go to see. This treasure
is a cartoon by Leonardo, one of the
studies in charcoal for the group, Mary,
St. Anne and the Infant Jesus, now in
the Louvre. The pure and lovely face

of Mary is Leonardo’s conception of the
beauty of motherhood.
a supreme master.

It is a work of
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destined to be lost. One of the paintings
we should most like to have seen is a
battle scene he worked at for some years
in Florence. It was part of the decora-
tion of the Council Hall, and the work
was intrusted to Leonardo and Michel-
angelo. Thus two of the masters of the
world, in whose two styles all styles meet,
were laboring under the same roof. They
were already known to each other. Leo-
nardo was over fifty, Michelangelo still
young.

It would be difficult to find two men
differing more from each other in the
pursuit of a common ideal. There never
was an artist who brought less feeling and

THE MASTERPIECE OF LEONARDO ON A WALL IN MILAN—THE LAST SUPPER

There is a painting in the National
Gallery, London, which has long been
attributed to Leonardo but is now thought
to be chiefly the work of Ambrogio de
Predis, one of his pupils. It is called
The Madonna of the Rocks, and is a
copy of the original picture of this name
by Leonardo, now in the Louvre. The
French thus own three of Leonardo’s four
great pictures—the Mona Lisa, The Ma-
donna of the Rocks, the Madonna and
Child and St. Anne. The ruins of the
fourth, The Last Supper, are still to be
seen in Sta. Maria delle Grazie, Milan;
the two fine portraits on page 825 have
also been attributed to Leonardo, but
are probably by his pupil, de Predis.

A great deal of the artist’s work was
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emotion, and more intellectual force, to
bear on his pictures than Leonardo da
Vinci; but in Michelangelo’s painting and
sculpture thought did not take the first
place; rather he flung his own joy, his
own sorrow, into stone and into painted
figures, a restless pent-up spirit throbbing
its way to freedom. He was essentially
a sculptor, and his pictures show his vivid
passion for line and form. To him, the
body of man was indeed God’s greatest
work, and he paid little attention to land-
scape, light and shade, atmosphere, or any
other aspect of natural objects.
Michelangelo, sculptor, painter, archi-
tect, poet, was the last of the great Floren-
tines. His work seemed like a mighty
challenge to the rest of the world, and,




heard across the centuries, those spiritual
trumpets are still faintly booming. The
old-new Greek culture had laid its hold on
his imagination and he had already in-
herited very nearly three centuries of
Tuscan art: two influences which were like
live wires, twisted together, fire-making.

This impetuous and forcible genius was
naturally a great leader, and he founded in
Rome, where he chiefly worked, a school
which influenced the energies of nearly all
the artists of Italy.

In the realm of painting Michelangelo’s
greatest achievement was the decoration
of the ceiling of the Sistine Chapel in the
Vatican. This work he undertook not
very willingly, at the command of Pope
Julius II in 1508. He said to the pope,
rather querulously, that sculpture, not
painting, was his trade, and that Raphael,
the painter of Urbino, was much more
likely to do the ceiling well. But the
pope insisted—for the great good fortune
of us all—and Michelangelo set to work,
only reserving to himself the final com-
ment of thenceforward signing all his
letters, “Michelangelo, Scultore.”

CHAPEL WHICH STANDS ALONE IN
THE NOBLE HISTORY OF ART

It is difficult for people who have not
seen the Sistine Chapel to realize this vast
piece of painting, which stands alone in
the history of art, stupendous, without the
shadow of a rival. Michelangelo accom-
plished it in four years, almost unaided, as
the artists he summoned to Rome to help
him did not fulfill his requirements, and
he sent them away in disgust.

It would seem to us that the planning
of this mighty work alone might have
been one man’s sole labor. In the central
vault of the ceiling are nine large pictures
telling the story of Creation, the Fall of
Man and the Deluge. Between the win-
dows, spaces are filled with twelve figures
of Prophets and Sybils who are fore-
shadowing the coming of Christ. In the
spandrels are painted stories from the
Old Testament, such as the Brazen Ser-
pent and the Death of Goliath. The
lunettes are filled with figures of David’s
descendants and the ancestors of Mary.
These large divisions complete, Michel-
angelo used up all possible extra spaces
to paint figures of youths and children.
There are in all about two hundred fig-
ures, of immense size, painted in vigor-
ous and sometimes unusual attitudes, the
whole vast work charged with the extraor-
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dinary vividness, aliveness and over-
weening strength which was the stamp of
Michelangelo’s creations. Looked at even
now, after a lapse of soo years, it would
seem that those figures in the Sistine
Chapel could step down, make some
violent gestures and speak heroic words.
HE COLOSSAL SHAPES EXPRESSIVE
OF THE ARTIST'S SOUL

When Michelangelo was about seventy
he was ordered to paint The Last Judg-
ment on the wall above the altar of the
Sistine Chapel. This, his last fresco work,
lacks the fire and force which mark the
ceiling decorations, and shows what man-
nerism without genius can do.

Very few other specimens of the mighty
artist’s paintings are left for us. He
never carried out the fresco designed for
the wall of the Council Hall in Florence,
where Leonardo was working. The car-
toon foreshadowed a magnificence even
surpassing that of the Sistine ceiling, but
this, like many other treasures, was de-
stroyed. The Deposition, in the National
Gallery, London, ascribed to Michel-
angelo, gives some idea of his wild energy,
his Titan-like strength. Another paint-
ing of his, The Holy Family, is in the
Tribune of the Uffizi Gallery, Florence,
and a very early picture of the same sub-
ject is in the National Gallery, London.

But when we think of Michelangelo,
the painter, we think of the solitary and
unrivaled magnificence of the Sistine
Chapel, and we feel a little awed to think
that one human being can be responsible
for that immortal grandeur. We think
of the artist toiling at the work, often
through spells of great physical weariness
and despondency, struggling to express
his own soul in these colossal shapes.

HE LAST OF THE MIGHTY RACE

OF FLORENTINE PAINTERS

His is a sad figure in a century of
buoyant, happily inspired artists. To him
genius was indeed the sorrowful gift, By
temperament unfriendly and irritable, he
alienated many people who might have
made his life happier. His patrons did
not reward him too well; poverty and
family trials burdened him. When he
died in 1564, an old man of eighty-nine,
all the rest of his brilliant generation had
gone, Raphael and Leonardo over forty
years before. With him died the mighty
race of painters who for three hundred
years had made Florence famous.

THE NEXT STORY OF THE FINE ARTS IS ON PAGE 95/.
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Shakespeare reading a new play and acting out the parts for the members of his company.

THE WORKS OF WILLIAM SHAKESPEARE

WILLIAM SHAKESPEARE, the greatest
writer who ever used the English lan-
guage, and possibly the greatest writer in
any language since the Golden Age of Greece,
was born in Stratford-on-Avon, England, in
1564. He was baptized there on April 26 of
that year, and it is commonly assumed that
his birthcfay was three days earlier, April 23.
His father was a prosperous dealer in wool
and leather, who became an alderman in
1565, and high bailiff, or mayor, in 1568.
His mother was Mary Arden, the daughter
of a well-to-do landowner of the neighbor-
hood. William was one of eight children; he
was the third child and the oldest son.
Stratford in the second half of the six-
teenth century was a flourishing market
town, surrounded by fields and bordered by
the river Avon. The small-town and country
people in Shakespeare’s plays show that his
Stratford days were stored up in his mem-
ory and imagination. There are also many
references in the plays to field and country
sports; these references are brought in

simply and naturally, often in the form of
figures of speech, so they must reflect a very
intimate knowledge which could only come
from long experience.

There is no record to prove it, but it
seems natural to suppose that Shakespeare
went to the grammar school at Stratford.
The school was a good one, and provided
(for boys up to about the age of sixteen) a
much more thorough education, in Latin
grammar, rhetoric, poetry and drama than
the modern schoolboy gets. Though Ben
Jonson wrote of Shakespeare, after his death;
that he had “small Latin and less Greek,’

-Jonson had very high standards of classical

learning, and what seemed to him little
would seem to a modern observer a good
deal. At any rate, Shakespeare learned
enough Latin to read Ovid in the original,
and it is apparent from his plays and poems
that he loved the sensual, delicate, witty
Latin poet. Shakespeare makes fun of a
stuffy schoolmaster in Love's LApour’s
Lost; but in THE MERRY WivES oF WIND-
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SOR there is a sympathetic picture of a par-
son listening to a small boy (named Wil-
liam) reciting his Latin, and ridicule is di-
rected against a servant woman who is too
ignorant to understand the recitation.

When Shakespeare was about thirteen
years old his father began to have financial
troubles, and a tradition has come down
from the poet’s first biographer that he had
to leave school for lack of money. However
this may be, we know nothing more about
Shakespeare’s youth until he was eighteen.
He remained in Stratford; he may have been
apprenticed to his father (one of the legends
says that when he killed a calf he would do
it in high style and make a speech), and he
almost certainly took part in the country
sports of hawking, hunting the rabbit or the
deer, and following the hounds.

Before he was nineteen years old Shake-
speare married Anne Hathaway, the daugh-
ter of a farmer in the near-by village of
Shottery. She was eight years older than
Shakespeare. The marriage was by special
license from the bishop, and it took place
late in 1582. In May of 1583 their first
child, a daughter, was christened Susanna.
Two years later twins, named Hamnet and
Judith after a Stratford baker and his wife,
were born to the Shakespeares and chris-
tened in the Stratford church.

THE SEVEN YEARS ABOUT WHICH
NOTHING IS KNOWN

After this (1585) there is no record of
Shakespeare in Stratford for some years.
The next time we hear of him is in 1592,
when he is in London and already established
as a playwright. What he did in those seven
years is a mystery, answered sometimes by
legends or by guesses, but never with any
certainty. One legend has it that he was a
schoolmaster in the country, and, for all we
know, it may be true. It is certain that
Shakespeare’s father was gradually losing his
money and position in the town, and Shake-
speare must have done some work to sup-
port a wife and three children. The most
famous of many legends about Shakespeare’s
life has to do with the reason he left Strat-
ford. It is based, apparently, on Stratford
gossip of the seventeenth century, and we
have no way of knowing whether it is true
or not. The story is that Shakespeare was
caught goaching (stealing game) on the es-
tate of Sir Thomas Lucy, the most important
man in the neighborhood, and was prose-
cuted so severely that he had to run away.

We do not know when he went to London

or how he became associated with the the-
ater, but in 1592, when he was twenty-eight
years old, he was an actor and had already
begun to write plays. We know this because
one of the professional playwrights, a dissi-
pated university graduate named Robert
Greene, wrote a piece warning his educated
fellow-playwrights not to trust the common
actors; the piece mentioned scornfully one
who was a regular Jokannes fac-totum (Jack-
of-all-trades), thought himself as able to
write blank verse as the best of them, and
was “in his own conceit the only Shake-scene
in a country.” This rude outburst was later
the subject of an apology by one of Greene’s
friends, who said that he had met Shake-
speare and found him not only an excellent
actor, but a man of civil demeanor who was
known to various important people for his
“uprightness of dealing, which argues his
honesty, and his facetious grace in writing,
that approves his art.”

THE ONLY TWO WORKS THAT THE
POET HIMSELF HAD PUBLISHED

Shakespeare, then, had formed an associa-
tion with one of the companies of actors in
London and was serving both as actor and
playwright. But soon after this, in the fall
of 1592, the theaters were closed, first La-
cause of a riot and then because of the
plague; they remained closed for the better
part of two years. Shakespeare made good
use of this time by writing the only two
works he ever sent to the press himself, to
be published under his own name, and to
establish in the world his fame as a poet.
VENUS AND ADONTS, the first of these poems,
was published in 1593 by a printer named
Richard Field, who came from Shakespeare’s
home town of Stratford. It is a love poem,
with a story from ancient Greek mythology.
It is written in the style of the Latin poet
Ovid. In the summer of 1594 Shakespeare
published THE RAPE OF LUCRECE, a graver
and more serious work. Both poems were
dedicated to the young Earl of Southamp-
ton; and the dedications show that -Shake-
speare had succeeded in finding a noble
patron who was rich, prominent in court and
interested in literature. Moreover the second
dedication sounds intimate enough to make
us believe that a personal friendship, not a
mere patron-author relationship, existed” be-
tween the two men.

The simplest way to consider the whole
body of Shakespeare’s plays, thirty-eight of
them, is to divide them up as the Eliza-.
bethans were accustomed to do, into three
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groups: comedies, tragedies and histories.
The dividing line between the groups is
sometimes not very clear, and a few plays
could be put in two groups, but in general
the classification is useful.

The popular English comedy of the time
had been rollicking and full of fun; but it
was shapeless, a mere opportunity for the
clown to play his tricks and make his jokes.
Shakespeare wanted to write comedies that
would be real plays. He learned much from
Latin comedies, where the
clown was a clever serv-
ant, or slave, whose schem-
ings were woven into a
story, or plot. There was
unity and suspense. All
this Shakespeare admired.
Shakespeare’s first com-
edy, therefore, THE CoMm-
EDY OF ERRORS, is modeled
on a Latin play. But
Shakespeare made some
contributions of his own.
If it is absurd to have a
pair of twins who are con-
fused with each other, and
who do not know of each
other’s existence, how
much more absurd to have
two pairs! So his play
has two pairs of
twins. The play was
given for the iaw
students of Gray’s
Inn as a part of
their Christmas
celebration in 1594.
1t is a lively, farcical play, well suited
to such an occasion. It has a touch of ro-
mance which the Latin comedy lacked, and
the general tone is less harsh and hard
than that of Latin comedy. Shakespeare
shows that he knows how to learn from
models, and how to suit them to his own
purpose.

Latin comedy, however much it offered to
an ambitious young English playwright in
the way of structure and plotting, was cold
and hard. Shakespeare always liked to work
into the comic framework some romance—
love and friendship, adventure and surprise,
charms and magic. Yet he felt that his
contedies should portray actual recognizable
English characters—country bumpkins, city
workmen, servants, court fools and clowns.
The problem was how to combine the two,

, the laughable characters and the romance.
In Two GENTLEMEN OF VERONA we see an

Vit =

A Ylortnlt of Shakespeare engraved for the first edition
of his plays, in 1623. Below Is Shakespeare’s signature.

early experiment. The main plot is romantic,
a love story; it has lyrical passages of love
poetry and the famous song WHo Is Svi-
via? But there is also Launce, a servant,
who complains that his dog is hardhearted
and sheds no tears at departure from the
family and shows no manners in company.
Launce is very English and very funny.

In Love’s Lasour’s Lost Shakespeare
made a comedy about courtiers and fine
ladies, with much clever word play and wit.
In THE TAMING OF THE
Surew he experimented
with knockabout farce,
showing how a harsh-tem-

ered and violent girl can
Ee made into a nice, docile
wife by an extensive dose
of her own medicine. But
the main line of Shake-
speare’s interest and de-
velopment did not lie in
these directions. He
wanted to make love the
main subject of comedy, to
present beautiful, charm-
ing and witty heroines, to
engage the audience’s
sympathy and arouse its
laughter at the same time.

In four great romantic
comedies— A Mip-
SUMMER-NIGHT’S
Dream, MucH Apo
ABout NorHING,
As You Like It
and TWELFTH
Nigur—this is ex-
actly what he did. A Mip-SummEer NiGHT's
Dream (1595) is set in the woods out-
side Athens, and everything is drenched in
moonlight and illusions. There are the fairy
king and queen, with their attendants, in-
volved in a quarrel which leads to the
fairy queen’s falling in love with a rustic
mortal wearing an ass’s head. There are
two pairs of lovers from Athens, who get
mixed up, each pursuing the wrong person
as a result of a mistake about the magic love
potion. There is the wedding of the Amazon
queen, Hippolyta, and the Athenian Duke
Theseus, who is really more like an English
country squire, with his horses and dogs,
than like a duke or an Athenian. And there
is a troupe of ordinary workmen from the
streets of Athens (or London) who try their
hands at putting on a play, with the most
ridiculous results. Bottom, the weaver, who
wants to play all the parts himself, and

834



THE WORKS OF WILLIAM SHAKESPEARE

who finds that some- F‘
how he has acquired !
an ass’s head and
become the darling
of the queen of the
fairies, is Shake-
speare’s first great
comic character.
And over the whole
wonderful pageant
presides Shake-
speare’s enchanting
poetry, not dissolved
but only strength-
ened by the comic
point of view ex-
pressed by the fairy
Puck: “Lord, what
fools these mortals
be!”

MucH Apo ABouT
Noruineg (1598-99)
has in it Shakespeare’s wittiest lovers, Be-
atrice and Benedick, who are so sophisti-
cated that they scorn the nonsense of love,
only to fall into it themselves. They, who
used to jeer at others, are now the victims,
and only their wit saves them. “When 1
said T would die a bachelor,” says Benedick,
“I did not think I should live till I were
married!” A melodramatic main plot, in
which Beatrice and Benedick are minor char-
acters, is finally solved through (or perhaps
in spite of) the bumbling efforts of Dog-
berry, a watchman who always says the op-
posite of what he means and who can never
finish his story, His pride and sense of dig-
nity, his avoidance of any trouble, his love
of words and his placid ignorance of their
meaning, all make him the first and greatest
of all comic policemen.

As You Like It (1599-1600) is a roman-
tic comedy of the court and the forest. It
has an exiled duke, a heroine in disguise as
a boy, listening to her lover describe her
beauty when he doesn’t know who she is. It
has cruel brothers who reform, a cynic in
the forest whose greatest ambition is to be
a fool, simple shepherds and their loves and
a witty court jester. The story is woven
together by the rural scene and by the charm
and grace of Rosalind, the heroine.

In TweLrTH N1GHT (1600-1601) We have
once more the confusion between twins (this
time of different sex); we have the disguised
girl in love, as in As You Like It; we have
the witty court jester; and this time there
is an atmosphere of roistering and revelry
provided by Sir Toby Belch and his nitwit
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Anne Hathaway’s cottage. This quaint, straw-thatched house, with its old-fashioned
garden, is in the little town of Shottery, near Stratford-on-Avon.

friend Sir Andrew Aguecheek. The vain and
pompous steward, Malvolio, serves as the
butt of a practical joke, and the play includes
a comic duel between two people, neither of
whom wants to fight. Viola, the heroine, is
charming in her disguise; she moves through
a maze of love, romantic danger and comic
wit with modesty and confidence; she is
wholly feminine. In this play Shakespeare
reached the height of his powers as a cre-
ator of romantic comedy: the blend of love
and adventure, wit and low comedy could
scarcely be carried further,

Oddly enough, Shakespeare’s greatest
comic character occurs, not in the comedies,
but in the history plays. This is Sir John
Falstaff, the fat knight of the two Henry IV
plays. He was introduced into the story in
the first place to make vivid the legends
about the wild youth of Henry V while he
was still Prince of Wales; but the character
of Falstaff so fascinated Shakespeare (and
his audiences) that Falstaff was developed
much more fully than history demanded. He
is a magnificent old sinner, who steals, lies,
drinks, cheats and is cowardly, but who
shows such great imagination about what he
does that he wins us over. His lies are not
just mean, petty lies; they are so monstrous
and outrageous that they become master-
pieces of fiction. His thefts and cheats are
never mere selfish tricks; they are mighty
attacks on all the stuffy respectability, all
the timid conformity of the world. His
cowardice only proves that one’s skin is real,
while honor, fame and glory are but abstract
ideals. The flesh is weak, we have been
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taught. Well, Falstaff has more flesh than
anybody else, and therefore more weakness.
But he is, finally, unconquerable. His imag-
ination reaches to the pathos of life as well
as to the absurdity; he knows that he is not
only witty in himself, but the cause of wit
in other men. Finally, when Prince Hal be-
comnes king, Falstaff must be rejected, and in
the play of Henry V his death is described.
Surely no other c{laracter in all drama is so
regretted.
egend has it that Queen Elizabeth or-
dered Shakespeare to write a play showing
Falstaff in love, and the result of the com-
mand is supposed to be THE MerrY WivEs
or Winpsor, This play is of interest, not
because it adds much to the character of
Falstaff, but because it gives a picture,
almost the only one in Shakespeare, of ordi-
nary everyday life of middle-class people,
such people as Shakespeare’s neighbors in
Stratford.
THE MERcHANT oF VENICE was listed
among the comedies in the Folio of 1623, a
collection of Shakespeare’s plays published
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The fat, jovial knighit, Falstaff, followed by his small, impudent page.
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shortly after his death. Tur MERCHANT OF
VENICE is a play with two highly dramatic
plot situations: a suitor wins his lady by
choosing the right casket among three, and
a man risks losing a pound of flesh when he
can not pay a debt. Undoubtedly to the
Elizabethans the play was a comedy; but to
modern audiences the effect produced is more
serious. This is chiefly because the part of
Shylock, a Jewish moneylender, has become
the “star” part, and his defense of his
humanity wins sympathy from a modern
audience,

After TweLrtt Nicut Shakespeare was
mainly concerned with writing tragedy for a
period of seven or eight years, and the com-
edies he did write during that period have a
curious, bitter flavor. They are TROILUS AND
CrEssipa, Arr’s WerLL Tuatr Enps WELL,
and MEASURE FOR Mrasure. They all show
a sense of the harsh realities of life, and of
moral corruption, a feeling more generally
found in tragedy. They make a very dif-
ferent sort of play from the romantic com-
edies of the earlier period.

Finally, in the last two
years of his active life as
a playwright, Shakespeare
wrote some tragicomedies, or
dramatic romances, plays in
which there is more serious
and violent action than in
comedy, but not the tragic
ending. These are CYMBEL-
INE (1610), Tiie WINTER'S
TALE (1611) and Tue TEMm-
PEST (1611). These plays,
like the earlier comedies,
have charming heroines, but
they have also a thing the
earlier plays lacked; a
dream-like quality.

Shakespeat e’s history plays
were part of the great expres-
sion of national feeling and
patriotism in Elizabeth’s lat-
ter years, They are based
largely on a “chronicle” or
history of England by Ra-
phael Holinshed, and they
cover roughly the period
from Chaucer’s lifetime
(RicHARD IT) to the coming
of the Tudors to the throne
a century later (end of RicH-
Arp ITI). In addition, Shake-
speare wrote a play on King
John, and, with John Fletch-
er, a play on Henry VIII.
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Shakesgeare worked on the history plays,
along with his developments in comedy, from
the time he first began to write for the stage,
up to 1600. He learned something about
structure in this form, just as he had in
comedy. Christopher Marlowe had demon-
strated how a single character could hold
the episodes of history together and make
unity out of them. Shakespeare, after some
first experiments with tragedy in three
Henry VI plays, followed Marlowe’s method
in his RicaHarp III. Here we have an arch-
villain, devoted to evil for the pure pleasure
of it, gloating over his wickedness in a fiend-
ish way, and ending up tortured by dreams,
and finally defeated and killed in battle.

In RicHArD II (1595), a play written in
the same year as A MipsuMMER-NIGHT’S
DreaMm and RomEO0 AND JU-
LIET, the hero is no longer the
strong man who turns events
to his own ends, but a weak,
imaginative dreamer who loses
his throne to a practical man
of action, but whose beauty
and sensitiveness win for him
our sympathy. This is a much
more subtle and mature play
than RicHarp III, Besides
structure, Shakespeare evi-
dently learned something im-
portant about character and
poetry in the history play. His
finest achievement in this kind
of drama, however, came in
the trilogy of plays (three plays) about
Prince Hal—HENgry IV Parts I and II, and
Henry V.

Social and political responsibility form the
theme of these three plays. Here we have
Prince Hal, a gay young prince who sports
away his time at the tavern, joins in rob-
beries (he returns the money) and in prac-
tical jokes, is friendly with the waiters in
the tavern and will even disguise himself
as one. He is a good fellow, who knows what
he is doing, but he causes his royal father
much grief. In contrast is Hotspur, who is
Prince Hal’s age, but who has used his youth
to win glory and fame. Achievement, glory,
accomplishment make up his life; family,
home, pleasures are nothing in comparison
to war. In contrast to Hotspur is Glendower,
a Welsh chieftain, who is a capable warrior
himself, but whose real pride is in his imag-
ination. He is a poet as well as a soldier; he
considers himsel{ somehow supernatural, and
he of course comes into conflict with the very
practical and English Hotspur. Also in con-

ater in London.

The Bettmann Archive
An old drawing of the Globe The-

sign that a play was being acted.

trast to Hotspur is Falstaff, who can laugh
everything away, even honor. Where is the
ideal balance among all these? Shakespeare
shows it to us in his Prince Hal, who can
roister in the tavern and, when the time
comes, save his father’s crown on the battle-
field, who realizes that Falstaff is too irre-
sponsible and Hotspur too narrowly bent on
achievement, Like all true heroes, Prince
Hal comes from behind to win, and his ap-
pealingly human qualities make us side with
him instead of with the good Hotspur. It is
harder for us to side with Hal against Fal-
staff, when that choice has to be made; but
.the crown of England means responsibilities
and dignity, not fooling, and Hal has the
right sense of what it means to be a king.

In the last of the trilogy, HeEnrYy V, we
see Prince Hal, as king, lead-
ing his army to glorious vic-
tory in France. Nowhere has
patriotic feeling been better
expressed than in his speeches
to his soldiers, the famous
“Crispin Crispian” speech and
the “Once more unto the
breech, dear friends” at Har-
fleur. The play shows Welsh,
Scots, Irish and English 1ll
. united under a king who is
first of all a man, and who,
after victory, woos a French
princess with humor and
modesty.

In the history plays Shake-
speare paid his debt to his national heritage.
Many people know their English history
from Shakespeare, and he is in great part
responsible for that vivid sense the English
have of what it means to be an Englishman.

The great period of Shakespeare’s work in
tragedy came after his development of com-
edy and history plays, but even in the early
period he made a couple of experiments in
the tragedy form. One of his earliest plays
is TiTus ANDRONICUS, a play full of violence
and sensationalism, as the taste of the time
demanded. The playwrights of the day had
learned from the Latin dramatist Seneca
how to use ghosts, the motive of revenge,
and physical violence to produce sharp ef-
fects, and Shakespeare’s T1Tus ANDRONICUS
had all these violent devices. Though the
play was popular, Shakespeare did not con-
tinue in this vein. He went back to tragedy
later, when he had learned from history and
Roman biography how to make character
an essential part of tragedy.

His other experiment in tragedy in the

The flag was a
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early period was a poetic, romantic story
of love, Romro AND JuLier (1595). This
play, made out of a rambling English poem,
is essentially a lyrical expression of youth-
ful love and fate. The poetry is the great
thing in it. No qualities of character matter
much; Romeo and Juliet are a pair of “star-
crossed lovers,” and their beauty lies in what
they say and in what happens to them—not
in what they are or what they do.

In 1599 Shakespeare turned to Plutarch’s
Lives for subject-matter, and he made a
play on the assassination of Julius Caesar.
In Plutarch he found real subject-matter for
character study, and his experience in the
history play had made him capable of using
it. Brutus, the idealist, who joins with
lesser men in a cause which to him alone is
noble; Cassius, the lean and hungry man,
whose motives are far below those of Brutus
but whose practical sense is keener; and
Mark Antony, the triumphant politician, the
man who knows how to sway the mob, are
all pitted against each other in one of the
great climaxes of history.

SHAKESPEARE WRITES HIS FOUR
GREATEST TRAGEDIES

The four major tragedies of Shakespeare
—HawMmiET, OTHELLO, KING LEAR and MaAc-
BETH—followed in order from about 1601 to
1606. They carry further than ever before
or since the exploration of man’s soul under
conditions of severest trial. HAMLET (1601-
02) is based on an earlier play, now lost,
of the cld Senecan sort, witﬁ its ghost and
its sensationalism and its ranting speeches.
Shakespeare develops the character of the
Danish prince into a mysterious and fasci-
nating man, a philosopher and a fencer, a
wily antagonist and a gentle and appealing
person, a man disgusted with the rottenness
of life arourd him and obligated to set it
right, a poet and an actor who has to pre-
tend madness to achieve his ends. The play
is the finest of all Shakespeare’s for the
stage, simply because no character ever
created offers so much to admire, to wonder
at and to puzzle over, as does the character
of Hamlet.

OTHELLO, WHICH SHOWS HOW EVIL
MAY DESTROY GOODNESS

OtHELLO (1604) is a tragedy of honor,
in which a great but simple man, the soldier
Othello, is made the victim of the fiendish
trickery of Iago. Generosity, self-control,
dignity and virtue can be made the tools of
evil, as Shakespeare shows, and when the
evil is finally destroyed much good is de-

stroyed, too. Nobility of soul like Othello’s
carries with it a certain kind of blindness,
and that blindness leads to the most terrible
of cruelties. Yet despite the fact that we
see Othello over and over again as clay in
the hands of the devilish Iago, we never lose
our sympathy with him, which is a mark of
Shakespeare’s art.

KING LEAR, A TRAGEDY OF
SELFISHNESS AND GREED

Kine Lear (1605-06), often said to be
Shakespeare’s most magnificent work, is a
tragedy of youth and age, of nature and
man, of deep love and deep hate. The hero
is a very old man, too old to be wise. In
rejecting, from a sense of injured pride, the
one daughter who loves him, he throws
himself upon the mercy of his two other
daughters, and there is no mercy there—
only black cruelty and hatred. Nature itself
turns upon him, and just as his pride is
purged out of him and he learns love, his
wits fail. He recovers only by the minis-
trations of his rejected daughter Cordelia,
and he lives to see her hanged. The terrible
anguish of the play is intensified by the
subplot, which reinforces the main theme by
the story of a father who misjudges his
sons and suffers as Lear does. The Fool,
Lear’s attendant, and Edgar, who disguises
himself as a lunatic beggar, only heighten
the terrible pathos. Nature and mankind
stand forth in terrible simplicity in this play.
As the evil marches forward to its doom,
there is upheaval and waste impossible to
describe. Even more than of HaMLET could
it be said of this play that “the rest is
silence.”

MACBETH, A TRAGEDY
BASED ON CHARACTER

MacBera (1606) is the most psycho-
logical of Shakespeare’s tragedies. That is,
MacBeTH is first of all a study of character.
The story traces the downward path of a
fine and respected soldier who submits him-
self to the powers of darkness. It is inter-
esting to see how far Shakespeare has come
since Ricuarp III; he no longer pictures
evil as something foreign, strange and de-
formed, but as a quality of the imagination,
present even in a good man if he will listen
to it. The influence of fate is skillfully
woven into the play through the “weird sis-
ters,” whose predictions first lead Macbeth
astray. In Lady Macbeth, Shakespeare cre-
ates an unforgettable character whose guilt
penetrates far into her subconscious mind.

After the great tragedies, Shakespeare

838



THE WORKS OF WILLIAM SHAKESPEARE

P

e T. F. y Collection

A scene in THE MERCHANT OF VENICE, Bassanio is about to choose one of the three caskets. Portia, who loves
him, watches anxiously, hoping that he will choose the right one, for whoever does so is the man she must marry,

wrote three more classical plays, TiMoN OF
ATHENS, ANTONY AND CLEOPATRA and Cor-
10-.ANUS; but they are rather specialized in
tneir appeal. ANTONY AND CLEOPATRA is the
finest of them, and in its great sense of the
sweep of the Mediterranean world, the con-
trast between Roman and Egyptian civili-
zation, and the characters of two peerless
lovers, it almost reaches the level of the four
great tragedies. It is a love tragedy of
maturity, as RoMEo AND JULIET is a love
tragedy of youth.

By 1612 Shakespeare had returned to
Stratford, and, aside from one play which
he helped John Fletcher to write (HEnrY
VIII), his work for the stage was over. In
1507 he had bought New Place, one of the
best houses in Stratford; now he repaired it
and moved into it with his family. He lived
there about four years, and in 1616 he died.
He was buried in the chancel of Trinity
Church in Stratford, and a monument with
a statue-bust of him was set up. Seven years
later two of his fellow-actors, John Hemings
and Henry Condell, brought out a collection
of his plays, the Firsi Folio (1623). In a
poem introducing the book Ben Jonson said
of Shakespeare “He was not of an age, but
for all time.”

Some part of the magic of Shakespeare’s

plays comes from the verse form that he n..:st
often used, and from the way in which he
used it. This basic metre is unrimed iambic
pentameter, each line of which is ten syl-
lables long, with the accents on the second,
fourth, sixth, eighth and tenth syllables, as
in the line,
Uneasy lies the head that wears a crown.

Iambic pentameter is well suited to the
English language, and it was used long
before Shakespeare’s time, sometimes with
rimed endings and sometimes without rimes,
but no one made use of it so wonderfully
as he did. Except for the songs, which are
in various metres, and the humorous dialog,
which is usually in regular prose, Shake-
speare used iambic pentameter tu cxpress
nearly every shade of thought and feeling.
It gives added strength of feeling to, the cry
of Antony as he leans over the body of the
murdered Caesar:

O Mighty Caesar! dost thou lie so low?

Are all thy conquests, glories, triumphs, spoils,
Shrunk to this little measure? Fare thee well
Tt emphasizes the hopeless mood of Rich-

ard II, when he says:

For God’s sake let us sit upon the ground,

And tell sad stories of the death of kings:

How some have been deposed; some slain in war,
Some haunted by the ghosts they have deposed;
Compare these lines with the serene loveli-
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ness of Lorenzo’s speech in THE MERCHANT
oF VENICE:

How sweet the moonlight sleeps upon this bank!
Here will we sit, and let the sounds of music
Creep in our ears; soft stillness and the night
Become the touches of sweet harmony,

or compare them with the youthful ardor of
Romeo;

It seems she hangs upon the cheek of night

Like a rich jewel in an Ethiope’s ear,
or to the fury of King Lear’s outcry to the
storm:

Blow, winds, and crack your cheeks! rage! blow!

You cataracts and hurricanoes, spout

Till you have drenched our steeples, drowned the
cocks!

Besides the plays and the two non-dra-
matic poems of his early days, Shakespeare
left a group of sonnets, written probably
sometime before 1600 but not published
until 1609, and then without the author’s
consent. If no plays of Shakespeare had sur-
vived down to our time, these sonnets alone

IMPORTANT DATES IN

Shakespeare was born in Stratford-on-Avon,
England. He was baptized there on April 26,
and it is believed that his birthday was
April 23.

When Shakespeare was four years old, his
father was mayor of the town.

When Shakespeare was about thirteen, his
father began to have financial troubles. Tra-
dition says that Shakespeare had to leave
school for lack of money.

Shakespeare was eighteen when he married
Anne Hathaway,

1564

1568
1577

1582

would be enough to insure him immortality
as an English poet. They deal with nature,
love, decay and change, the hardships of life
and its beauty, the immortality of verse and
the perishability of everything else. The
story behind them is obscure and compli-
cated, but the poetry itself does not depend
upon the mysterious story The series con-
tains more individual great poems than any
such group of sonnets ever written.
Shakespeare’s plays have become a stand-
ard part of the education of the English-
speaking peoples. This is a measure of their
social and cultural importance. But the real
proof of Shakespeare’s greatness does not
lie in this—it lies in the fact that for three
and a half centuries, despite all the changes
in fashions, in habits, in language even, his
plays remain fresh and lively and interesting.
By HALrerr D. Smith.

THE NEXT STORY OF LITERATURE IS ON PAGE 1113

SHAKESPEARE'S LIFE

PLAYS OF SHAKESPEARE

Comedies
Date

1504

Play
Trne Comepy OF ErRRORS
THE Two GENTLEMEN OF VERONA
Love’s LABour’s LosT
Love’s LaBour’s Won (thought to be the
same play as Arr’s WELL THAT ENnbs
WELL) '
THE TAMING OF THE SHREW

A MipsuMMER-NIGHT'S DrREAM 1505
MucH Apo asout NoTHING 1598-00
As You Like IT 1500-1600
TwEeLFTH NIGHT 1600—-01
Tue Merry Wives oF WINDSOR
TrOILUS AND CRESSIDA
ALL’s WELL THAT Enps WELL
MEASURE FOR MEASURE
Tragicomedies

THE MERCHANT OF VENICE
CYMBELINE 1610
Tne WINTER’S TALE 1611
THE TEMPEST 1611

English Histories
KiNG JoHN
RicrArD II 1595

1583 Their first child, Susanna, was christened.

1585 Their twin children, Hamnet and Judith,
were christened.

1592 When he was twenty-eight, Shakespeare was
an actor in London. The theaters were closed
this same yecar.

1597 Shakespeare bought New Place, one of the
best houses in Stratford-on-Avon.

1612 At about this time, Shakespearec had re-
turned to Stratford with his family. His
work for the stage was nearly over.

1616 Shakespeare dicd.

English Histories (Continued)
Play Date

Henry 1V, Part One

Henry 1V, Part Two

Henry V

Henry VI, Part One

Henry VI, Part Two

Henry VI, Part Three

RricHARD TTI

Henry VITI (in collaboration with

John Fletcher)
Tragedies

TiTUus ANDRONICUS

ROMEO AND JULIET 1505

Jurius CAEsAR 1599

HAMLET 1601-02

OTHELLO 1604

KiING LEAr 1605-06

MACBETH 1606

Classical Plays

TrvoN oF ATHENS Written after
ANTONY AND CLEOPATRA the great
CORIOLANUS tragedies

PerICLES (parts of this play were prob-
ably written by an unknown author)
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SOME OF THE MUSIC AND PICTURES BASED ON
SHAKESPEARE'S WORKS

MUSIC

A Midsummer-Night’s Dream
Mendelssohn composed his masterly Overture to
A MmsuMMER-NIGHT'S DreAM when he was
only seventeen years old. Seventeen years later,
he wrote the incidental music to the play.
Romeo and Juliet
Gounod’s opera, ROMEO AND JULIET.
Tschaikowsky’s Fantasy Overture, RomMEO AND
JuLIeT,
Berlioz’ ROMEO AND JULIET, a dramatic symphony
with chorus.
Prokofieff’s ballet, ROMEO AND JULIET.
Macbeth
Verdi’s opera, MACBETH,
Ernest Bloch’s opera, MACBETH.
Music ForR MACBETH, attributed to the seven-
tcenth-century composer, Henry Purcell.
Othello
Verdi’s opera, OtaELLO. Written when the com-
poser was more than seventy years old,
OrHELLO is considered one of Verdi’s finest
works.
Dvorak’s Overture to OTHELLO.
The Merry Wives of Windsor
Verdi was nearly eighty years old when he wrote
the brilliant score of the opera FaLstarr, which
was based mainly on this comedy.
The Overture to Nicolai’s opera, THE MERRY
Wives oF WINDSOR, is very popular.
The Two Gentlemen of Verona
Franz Schubert wrote the music for the well-
known song WHo Is SyLvia, which is in Act IV,
Scene II of this comedy.
Cymbeline
Schubert also wrote exquisite music for “Hark,
hark ! the lark,” a song in Act II, Scene III.
Hamlet
Tschaikowsky’s Fantasy Overture to HAMLET and
incidental music for the play.
MacDowell’s HAMLET AND OPHELIA, a symphonic
poem,
Ambroise Thomas’ opera, HAMLET.
King Lear
Berlioz’ Overture to KING LEAR.
The Tempest
Tschaikowsky’s Fantasy, TrHe TEMPEST.
Sibelius’ incidental music to THE TEMPEST.
Honegger’s Overture to THE TEMPEST.
Purcell’s THE TeMmpEsT, a work for the stage.
Much Ado about Nothing
Berlioz’ opera, BEATRICE AND BENEDICT.
The Taming of the Shrew
Hermann Goctz’s opera, THE TAMING OF THE
SHREW, is based on this comedy.
Antony and Cleopatra
The opera MArRC ANTONY AND CLEOPATRA, by G.
Francesco Malipiero, was first performed in 1938.

PAINTINGS AND ILLUSTRATIONS

The Two Gentlemen of Verona
W. Holman Hunt: The Two Gentlemen of Ve-
rona, Act V, Scene 4. Painting, in the Birming-
ham Art Gallery, Birmingham, England.
Walter Crane: Pen-and-ink illustrations.

A Midsummer-Night’s Dream
Joseph Noel Paton: The Reconciliation of Oberon

and Titania. Painting, in the National Gallery of
Scotland, Edinburgh, Scotland.
William Blake: Oberon and Titania, with Puck
and Fairies Dancing, Act IV, Scene 1. Drawing,
in the National Gallery of British Art,
W. Heath Robinson: Illustrations.
Arthur Rackham: Illustrations,
As You Like It
John Everett Millais: Rosalind and Celia. Paint-
ing.
John Pettie: Touchstone and Audrey, Act III,
Scene 3. Painting.
Adolphe Monticelli: As You Like It. Painting, in
the Phillip’s Memorial Gallery, Washington, D. C.
The Merry Wives of Windsor
A. W. Callcott: Anne Page and Slender, Act I,
Scene 1. Painting, in the Victoria and Albert
Museum, London, England.
Thomas Duncan: Annec Page and Slender, Act I,
Scene 1. Painting, in the National Gallery of
Scotland, Edinburgh, Scotland.
All’s Well that Ends Well
Francis Wheatley: Helena, “There is your ring;
And, look you, here's your letter,” Act V, Scene 3.
Painting.
The Merchant of Venice
John Everett Millais: Portia. Painting, in the
Metropolitan Museum of Art, New York City.
The Winter's Tale
C. R. Leslie: Autolycus, “Here’s one to a very
doleful tune,” Act 1V, Scene 4. Painting, in the
Victoria and Albert Museum, London, England.
The Tempest
Walter Crane: Illustrations.
Edmund Dulac: Illustrations,
Richard 11
John Gilbert: Richard II Resigning the Crown
to Bolingbroke, Act IV, Scene 1. Painting, in the
Walker Art Gallery, Liverpool, England.
Henry VIII
John Gilbert: Cardinal Wolsey Going in Pro-
cession to Westminster Hall, Act I, Scene 1.
Painting, in the Guildhall Art Gallery, London.
Hamlet
Eugene Delacroix: Hamlet and the Gravediggers,
Act V, Scene 1. Painting, in the Louvre, Paris,
France.
Wugene Delacroix: Hamlet. Watercolor, in the
Albertina Collection, Vienna, Austria.
John Everctt Millais: Ophelia. Painting, in the
National Gallery of British Art, London, England.
George Frederick Watts: Ophelia. Painting, in
}hedWatts Memorial Gallery, Limnerslease, Eng-
and.
King Lear
Edwin Austin Abbey: King Lear, Act I, Scene 1.
Painting, in the Metropolitan Museum of Art,
New York City.
Ford Madox Brown: Cordelia’s Portion. Painting.
Macbeth
J. B. C. Corot: Macbeth and the Witches. First
Witch, “All hail, Macbeth !” Act I, Scene 3. Paint-
ing, in the Wallace Collection, London, England.
Albert P. Ryder: Macbeth and the Witches.
Painting, in the Phillips Memorial Gallery, Wash-
ington, D. C.
John Singer Sargent: Ellen Terry as Lady Mac-
beth. Painting, in the National Gallery of British
Art, London, England.
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FAMOUS
Name Dates

Richard Burbage 1567 P-1619
Thomas Betterton 1635°P-1710
Charles Macklin 1697 ?-1797
David Garrick 1717-79
Mrs. Siddons 1755-1831
(Sarah Kemble Siddons)
John Philip Kemble 1757-1823
Charles Kemble 1775-1854
Edmund Kean 1787-1833
William Charles Macready  1793-1873
Edwin Forrest 180672
Fanny Kemble 1809-93
(Frances Anne Kemble)
Charlotte Saunders Cushman 1816-76
Edwin Thomas Booth 183393
Sir Henry Irving 1838-1905
(John Henry Brodribb)
Helena Modjeska 1844~1909
Dame Ellen Terry 1848-1928
Fanny Lily Gipsy Daven-

port 1850-98
Sir Johnston Forbes-

Robertson 1853-1937
John Drew 1853-1927
Robert Bruce Mantell 1854-1928
Richard Mansfield 1857-1907
Otis Skinner 1858-1042
Edward Hugh Sothern 1859-1933
Ada Rehan 1860-1916
Mrs. Minnie Maddern Fiske 1865-1932
(Mary Augusta Davey)

Mrs. Patrick Campbell 1865-1940
(Beatrice Stella Tanner)

Julia Marlowe 1866—
(Sarah Frances Frost)

Maude Adams 18472-
Walter Hampden 1879—
John Barrymore 1882-1942
Dame Sybil Thorndike 1882~
Jane Cowl 1890~
Helen Hayes 1900—
Maurice Evans 1901—
John Gielgud 1904-

Nationality

English
English

Irish
English

English

English
English
English
English
American

English

American

American
English
Polish
English
American

English
American

British

American
American

American

American
American
English

American

American

American
American
English

American
American
American
English

SHAKESPEAREAN ACTORS AND ACTRESSES

Famous Shakespearean Parts

Foremost actor in Shakespeare’s day. Excelled in
tragedy, especially in the part of Richard III
Foremost actor during the Restoration. Most famous
part, Hamlet.

Achieved great success as Shylock, Polonius and Iago.
Foremost actor of the 18th century. Famous parts:
Richard III, King Lear, Hamlet.

David Garrick’s lcading lady. A great actress and a
great beauty, whose portrait was painted by the
noted English artists Reynolds, Lawrence and
Gainsborough. Most famous part, Lady Macbeth.
Brother of Mrs. Siddons, Famous parts: Coriolanus,
Brutus and Macbeth.

Brother of Mrs. Siddons. Famous parts: Macbeth,
Romeo.

One of the greatest of all actors. Acted with Mrs.
Siddons. Famous parts: Shylock, Richard I1I, Ham-
let, Othello, Macbeth, King Lear.

A leading Shakespearcan actor for more than forty
years. Famous parts: Richard III, Coriolanus,
Hamlet.

Famous as Othello, Macbeth and King Lear,
Daughter of Charles Kemble. Famous parts: Julict,
Portia, Beatrice.

First native-born actress of top rank in the Amer-
ican theater. Toured America with Macrcady. A
tragedicnne, most famous as Lady Macbheth.

Called the greatest American actor of Shakespeare.
Famous parts: Hamlet, King Lear, Othcllo.

Acted with Ellen Terry for many years. Irving was
the first actor to be knighted. Famous parts: Ham-
let, Shylock, Macbeth.

Famous parts: Lady Macbeth, Cleopatra, Ophelia.
Sir Henry Irving’s leading lady. Famous parts:
Ophelia, Portia, Beatrice.

Famous parts: Ophelia, Rosalind.

Most famous part, Hamlct.

Played with Edwin Booth. Later, Ada Rehan was
his leading lady. Most famous part, Petruchio.
Acted in America for many years. Famous parts:
Hamlet, Macbeth, Romco.

Famous parts: Shylock, Henry V, Brutus,

Acted with Modjeska, Ada Rehan and Mrs. Fiske.
Famous parts: Shylock, Petruchio, Falstaff.

A brilliant comedian and romantic actor. Married
Julia Marlowe in 1911. Famous as Hamlet and as
Malvolio.

Comedienne, Famous parts: Katharine, Rosalind,
Viola.

Most famous part, Mistress Page.

Forbes-Robertson’s leading lady. Famous parts:
Juliet, Ophelia, Lady Macbeth.

Sothern’s wife and leading lady. Fawmous parts:
Rosalind, Ophelia, Juliet, Beatrice.

Famous as Juliet and as Portia. (Miss Adams’ most
famous part was not in Shakespearean drama but in
the beloved role of Peter Pan in Barrie’s play of
that name.)

Most famous part, Hamlet.

Most famous part, Hamlet.

Famous parts: Lady .Macbeth, Rosalind, Portia.
Most famous part, Juliet.

Made a tremendous success as Viola.

Famous parts: Richard II, Falstaff, Hamlet.

Most famous part, Hamlet,
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POEMS ABOUT ANIMALS

Illustrated by Diana Thorne

Tl‘le M0.0-COW'MOO*

By Epmunp VANCE COOKE
(1866-1932)

MY PA held me up to the Moo-Cow-Moo
So clost I could almost touch,

En I fed him a couple of times, or two,

En I wasn’t a ’fraid-cat much.

But ef my papa goes into the house
En mamma, she goes in, too,

I just keep stlll like a little mouse,

Fer the Moo-Cow-Moo might moo.

The Moo-Cow-Moo’s got a tail like a rope,
En it’s raveled down where it grows,

En it’s just like feeling a piece of soap

All over the Moo-Cow’s nose.

En the Moo-Cow-Moo has lots of fun
Just swinging his tail about;

En, he opens his mouth and then I run—
Cause that’s where the moo comes out.

En the Moo-Cow-Moo’s got deers on his head,
En his eyes stick out o’ their place,

En the nose o’ the Moo-Cow-Moo is spread
All over the end of his face.

Poor Dog Tray
By Tromas CAMPBELL (1777-1844)

@N TIE green banks of Shannon when
Sheelah was nigh,

No blithe Irish lad was so happy as I;

No harp like my own could so cheerily play,

And wherever I went was my poor dog Tray.

When at last I was forced from my Sheelah
to part

She said (while the sorrow was big at her
heart ))

“Oh! remember your Sheelah when far, far
away

And be kmd my dear Pat, to our poor dog
Tray.”

Poor dog! he was faithful and kind to be
sure,
And he constantly loved me although I was

When the sour-looking folk sent me heartless
away,
I had always a {riend in my poor dog Tray.

When the road was so dark, and the night
was so cold,

And Pat and his dog were grown weary and
old,

How snugly we slept in my old coat of gray,

And he licked me for kindness—my old dog
Tray.

Though my wallet was scant I remembered
his case,

Nor refused my last crust to his pitiful face;

But he died at my feet on a cold winter day,

And 1 played a sad lament for my poor d-g
Tray.

Where shall I go, poor, forsaken, and blind?

Can I find one to guide me, so faithful and
kind?

To my sweet native village, so far, far away,

I can never more return with my poor dog
Tray.

The Broncl-lo Tllat Woulcl

Not Be Broken™
By VacHEL Linpsay (1879-1931)

LITTLE colt-broncho, loaned to the
farm
To be broken in time without fury or harm,
Yet black crows flew past you, shoyting
alarm,
Calling ‘“‘Beware,” with lugubrious singing....
The butterflies there in the bush were
romancing,
The smell of the grass caught your soul in a
trance,
So why be a-fearing the spurs and the traces,
O broncho that would not be broken of
dancing?

*From Chronicles of a Little Tot, by Edmund Vance Cooke. By permission of the publisher, The Dodge Publishing Co.
**From The Collected Poems of Vachel Lindsay. Reprinted by permission of the publishers, The Macmillan Company.
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You were born with the pride of the lords
great and olden

Who danced, through the ages, in corridors
golden.

In all the wide farm-place the person most
human.

You spoke out so plainly with squealing and
capering,

With whinnying, snorting, contorting and
prancing,

As you dodged your pursuers, looking
askance,
With Greek-footed figures, and Parthenon

paces,
O broncho that would not be broken of
dancing.

The grasshoppers cheered, “Keep whirling,”
they said.

The insolent sparrows called from the shed

“If men will not laugh, make them wish they
were dead.”

But arch were your thoughts, all malice
displacing,

Though the horse-killers came, with snake-
whips advancing,

You bantered and cantered away your last
chance,

And they scourged you, with Hell in their
speech and their faces,

O broncho that would not be broken of
dancing,

“Nobody cares for you,” rattled the
Crows,

As you dragged the whole reaper, next day,
down the rows.

The three mules held back, yet you danced
on your toes.

You pulled like a racer, and kept the mules
chasing.

You tangled the harness with bright eyes
side-glancing,
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While the drunk driver bled you—a pole for
a lance—

And the giant mules bit at you—keeping
their places.

O broncho that would not be broken of
dancing.

In that last afternoon your boyish heart
broke.

The hot wind came down like a sledge-
hammer stroke.

The blood-sucking flies to a rare feast awoke.

And they searched out your wounds, your
death-warrant tracing.

And the merciful men, their religion
enhancing,

Stopped the red reaper, to give you a
chance.

Then you died on the prairie, and scorned
all disgraces,

O broncho that would not be broken of
dancing.
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From The Lanll)

By WiLL1AM BLAKE (1757-1827)

]ILTTLE Lamb, who made thee?

Dost thou know who made thee?
Gave thee life, and bid thee feed,
Ry the stream, and o’er the mead;
Gave thee clothing of delight,
Softest clothing, woolly, bright;
Gave thee such a tender voice,
Making all the vales rejoice?

Little Lamb, who made thee?

Dost thou know who made thee?

The Tiger

By WiLLiaMm BLAKE (1757-1827)

’JI‘IGER, tiger, burning bright

In the forest of the night,
What immortal hand or eye

Could frame thy fearful symmetry?

In what distant deeps or skies
Burnt the ardor of thine eyes?

On what wings dare he aspire—
What the hand dare seize the fire?

And what shoulder, and what art

Nuzzling one another, and whimpering with
pain,
The new little foxes are shivering in the
rain—
Step softly.

'The Mountain and the Squirrel
By Ravpa WaLpo EMERSON (1803-1882)

’JI‘HE mountain and the squirrel
Had a quarrel,

And the former called the latter “Little prig”;
Bun replied,

“You are doubtless very big;

But all sorts of things and weather

Must be taken in together

To make up a year,

And a sphere.

And I think it no disgrace

To occupy my plare.

If I'm not so large as you,

You are not so small as I,

And not half so spry;

I'll not deny you make

A very pretty squirrel track.

Talents differ; all is well and wisely put;

If I cannot carry forests on my back,

Could twist the sinews of thy heart? Neither can you crack a nut.

And when thy heart began to beat,
What dread hand formed thy dread feet?

Wuen the stars threw down their spears,
And watered heaven with their tears,
Did He smile His work to see?

Did He who made the lamb make thee?

Four Little Foxes”
By LEw SArert (1888- )

SPEAK gently, Spring, and make no sudden
sound;

For in my windy valley yesterday I found

New-horn foxes squirming on the ground —
Speak gently.

Walk softly, March, forbear the bitter blow;
Her feet within a trap, her blood upon the
snow,
The four little foxes saw their mother go—
Walk softly.

Go lightly, Spring, Oh, give them no alarm;
When I covered them with boughs to shelter
them from harm,
The thin blue foxes suckled at my arm—
Go lightly.

Step softly, March, with your rampant
hurricane;
*From Slow Smoke, by Lew Sarett, copyright 1925, by Henry Iolt and Co. Reprinted by permission of the publishers.
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The Aral)’s F‘arewell

to His Steed
By CaroLINE NORTON (1808-1877)

This poem shows the traditional love of the Arab for
the beautiful, swift desert horses. It tells of a man
who sold his horse but found that he could not let
him go.

Mv BEAUTIFUL! my beautiful! that
standest meekly by,

With thy proudly-arched and glossy neck,
and dark and fiery eye!

I'ret not to roam the desert now with all
thy wingeéd speed:

I may not mount on thee again—thou’rt sold,
my Arab steed!

Fret not with that impatient hoof, snuff not
the breezy wind.

The farther that thou fliest now, so far am I
behind.

The stranger hath thy bridle rein—thy master
hath his gold;

Fleet-limbed and beautiful, farewell!-—
thou’rt sold, my steed, thou’rt sold.

FFarewell! Those free, untired limbs full
many a mile must roam,

To reach the chill and wintry sky which
clouds the stranger’s home.

Some other hand, less fond, must now thy
corn and bed prepare;

The silky mane I braided once must be
another’s care.

The morning sun shall dawn again, but never
more with thee

Shall I gallop o’er the desert paths, where we
were wont to be;

Evening shall darken on the earth, and o’er
the sandy plain

Some other steed, with slower step, shall
bear me home again.

Yes, thou must go! The wild, free breeze,
the brilliant sun and sky,

Thy master’s home—from all of these my
exiled one must fly.

Thy proud dark eye will grow less proud,
thy step become less fleet,

And vainly shalt thou arch thy neck thy
master’s hand to meet.

Only in sleep shall T behold that dark eye
glancing bright;

Only in sleep shall hear again that step
so firm and light;

POETRY

And when I raise my dreaming arm to check
or cheer thy speed.

Then must I, starting, wake to feel—thou’rt
sold, my Arab steed.

Ah! rudely then, unseen by me, some cruel
hand may chide,

Till foam-wreaths lie, like crested waves,
along thy panting side;

And the rich blood that’s in thee swells in thy
indignant pain,

Till careless eyes which rest on thee, may
count each starting vein.

Will they ill-use thee? If T thought-- but no,
it cannot be,

Thou art so swift, yet easy curbed; so
gentle, yet so free;

And yet, if haply, when thou’rt gone, this
lonely heart should yearn,

Can the hand that casts thee from it now
command thee to return?

Return!—alas, my Arab steed! what shall
thy master do,

When thou, who wert his all of joy, hast
vanished from his view?

When the dim distance cheats mine cye, and
through the gathering tears

Thy bright form, for a moment, like the
false mirage appears?

Slow and unmounted shall I roam, with weary
step alone,

Where with fleet step and joyous bound thou
oft hast borne me on;

And, sitting down by that green well, T'll
pause and sadly think,

“ Twas here he bowed his glossy neck when
last I saw him drink!”

When last T saw thee drink!--away! The
fevered dream is o’er!

I could not live a day and know that we
should meet no more!

They tempted me, my beautiful! for hunger’s
power is strong—

They tempted me, my beautiful! but T have
loved too long.

Who said that I had given thee up? Who
said that thou wert sold?

'Tis false!—'tis false! my Arab steed! I
fling them back their gold!

Thus, thus, I leap upon thy back, and scour
the distant plains!

Away! who overtakes us now may claim thee
for his pains!
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The Kitten and
the Falling Leaves
By WiLLiam WORDSWORTII (1770-1850)

EE the kitten on the wall,

Sporting with the leaves that fall,
Withered leaves—one—two—and three—
From the lofty elder-tree!

Through the calm and frosty air
Of this morning bright and fair,
Eddying round and round they sink
Softly, slowly: one might think,
From the motions that are made,
Every little leaf conveyed

Sylph or fairy hither tending,

To this lower world descending,
Each invisible and mute,

In his wavering parachute.

—But the kitten, how she starts,
Crouches, stretches, paws, and darts!
First at one, and then its fellow,
Just as'light and just as yellow;
There are many now—now one—
Now they stop and there are none:
What intenseness of desire

In her upward eye of fire!

With a tiger-leap half-way

Now she meets the coming prey,
Lets it go as fast, and then

Has it in her power again:

How she works with three or four,
Like an Indian conjuror;

Quick as he in feats of art,

Far beyond in joy of heart.

Were her antics played in the eye
Of a thousand standers-by,
Clapping hands with shouts and stare,
What would little Tabby care

For the plaudits of the crowd?
Over happy to be proud,

Over wealthy in the treasure

Of her own exceeding pleasure!
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To a Mouse

ON TURNING UP HER NEST WITII THE PLOW
By ROBERT BURNS (1759-1796)

This poem has a number of Scottish words that are
strange to us, such as brattle, which means clatter;
pattle, a stick ; daimen icker, an occasional wheat-ecar;
chrave, sheaves; laive, remainder; foggage, bits of
grass and leaves; snell, biting; coulter, plow; thole,
endure; cranreuck, frost.

EE, sleekit, cow’rin’, tim’rous
beastie,
O, what a panic’s in thy breastie!
Thou need na start awa’ sae hasty,
Wi’ bickering brattle!
I wad be laith to rin an’ chase thee,
Wi’ murd’ring pattle!

I'm truly sorry man’s dominion

Has broken Nature’s social union,

An’ justifies that ill opinion,
Which makes thee startle

At me, thy poor, earth-born companion,
An’ fellow-mortal!

I doubt na, whiles, but thou may
thieve;
What then? poor beastie, thou maun
live!
A daimen icker in a thrave
’S a sma’ request;
T’ll get a blessin’ wi’ the laive,
And never miss’t!

Thy wee bit housie, too, in ruin!
Its silly wa’s the win’s are strewin’!

An’ naething, now, to big a new ane,
O’ foggage green!

An’ bleak December’s winds ensuin’,
Baith snell an’ keen!

Thou saw the fields laid bare an’ waste,
An’ weary winter comin’ fast,
An’ cozie here, beneath the blast,
Thou thought to dwell,—
Till, crash! the cruel coulter passed
Out through thy cell.

That wee bit heap o’ leaves an’ stibble
Has cost thee mony a weary nibble!
Now thou’s turned out, for a’ thy
trouble,
But house or hald,
To thole the winter’s sleety dribble,
An’ cranreuch cauld!

But, Mousie, thou art no thy lane,
In proving foresight may be vain;
The best-laid schemes o’ mice an’
men,
Gang aft a-gley,
An’ lea’e us naught but grief an’ pain,
For promised joy!

Still thou art blest, compared wi’ me!
The present only toucheth thee:
But, och! I backward cast my e’e
On prospects drear!
An’ forward, though I canna see,
I guess an’ fear!

THE NEXT POEMS ARE ON PAGE 1006.
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NE of the corner-stones of our civilization
is the system of weights and measures,
We could not carry on the everyday business
of life without it. The grocer weighs out so
many pounds of potatoes for your mother;
the druggist weighs drugs in making up your
doctor’s prescription. When you buy ribbon
or cloth in a store, the sales person measures
out the length you need. The tailor takes
many measurements when he makes a suit
for your father.

Measurements are also necessary in the
crafts and professions. The carpenter uses his
rule many times a day. Thousands upon thou-
sands of measurements must be made in
building a great bridge or a lofty skyscraper.
Weights or measures or both are very im-
portant in chemistry, in physics, in astron-
omy, in zoology, in many other sciences. In
fact a great thinker once said that science is
measurement.

One of the most important measurements
is length. We measure length when we find
out the distance between two points. This
may be very small, as when we measure a
half-inch margin on a notebook page. It may
be great, as when we calculate the distance of
the earth from a sister-planet. The inch is a
unit of length; so is the yard; so is the mile.
Length is sometimes called linear measure.

Certain things have not only length, but
also width. A floor, a table top, a building
lot, a cotton plantation—all have both length
and width. To measure things like these, we
use a unit of area, such as a square foot, or
an acre or a square mile. Area is sometimes
called square measure,

Other objects have three dimensions:
length, width and thickness. Bricks have t.iree
dimensions; so have baseballs; so have bottles
and tables and chairs and houses. Length,
width and thickness are all equal in the case
of objects that we call cubes. Your little
brother’s alphabet block is a cube. When we
measure a cube, or any other thing that has
three dimensions, we find the amount of space
that it takes up—that is, its volume, or its
bigness. Some of the volume measures are
named after the cube—cubic inches, cubic
feet and cubic yards.

Suppose we want to find out what quantity
of beans or milk will fit into a certain space.
For this purpose we use a hollow container
that has a certain volume and we fill it with
beans or milk. We call a container of this
sort a measure of capacity. A quart and a gal-
lon are measures of capacity; so are a peck
and a bushel.

Now we come to the two measurements of
mass and weight. It is very important to know
the difference between them. What is mass?
It is, to put the matter as simply as possible,
the actual amount of stuff there is in a body.
An iron ball and a baseball of the same vol-
ume, or bigness, take up the same space. But
there is more stuff packed into the iron ball
than into the baseball. It has more mass.

The iron ball also has more weight than

Al
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the baseball. Now when we come to consider
weight, we must deal with the laws of gravita-
tion. Gravitation is the force by which every-
thing in this world attracts every other thing.
If you let a baseball fall from your hand, it
does not hang in space but falls to earth. The
earth has pulled it down, has attracted it. We
tell about the force of gravitation in the ar-
ticle beginning on page 739.

WE WEIGH THINGS BY FINDING OUT
THE PULL OF THE EARTH ON THEIR MASS

The more mass an object has, the stronger
will be the attraction between it and the earth.
Our entire system of weights is based upon
this fact. You see, the weight of an object
simply represents the pull of the earth upon
its mass. We calculate weight by means of a
scale. This is an instrument which registers
the pull of the earth in terms of certain units
—grains, ounces, pounds and so on.

‘The nearer to the center of the earth a
thing is, the stronger the pull of the earth
upon its mass will be; that is, the more it will
weigh. On the other hand, the farther it is
from the center of the earth, the less it will
weigh.

A bar of lead contains a certain amount of
lead; its mass is always the same. But a bar
of lead on a mountain top would weigh a little
less than the same bar at the bottom of a
mine, because it would be farther away from
the center of the earth. If the bar of lead
could be carried up a thousand miles into the
air in a rocket ship, the lead would weigh
considerably less than it did on the surface
of the earth.

Since the weight of an object differs ac-
cording to where it is weighed, it is clear that
its mass would represent a more accurate
means of measurement than its weight. Yet,
we generally weigh things instead of finding
out their mass. This is so partly because it is
a rather difficult task to calculate the mass of
an object, while it is generally very easy to
weigh the same object.

Besides, there is very little difference be-
tween the weight of an object at one altitude,
or height, and its weight at another, unless
the second altitude is much greater than the
first. Ior example, a bag of potatoes that
weighs 10 gounds at sea level will weigh
about g and gg/100 pounds if it is on the
top of a mountain four miles high.

Of course a grocer would protest most
bitterly if we made him weigh out potatoes
on a rocket ship a thousand miles above the
surface of the earth, since it would take many
more potatoes to register ten pounds at that

altitude than at sea level. But so far this situ-
ation has never come up. Both the grocer and
his customer are satisfied to use weight rather
than mass as a means of measurement in buy-
ing and selling potatoes and other things.

So much, then, for weight. Another im-
portant thing that must be measured is tine.
The second is the unit of time that has been
adopted in practically all the civilized coun-
tries of the world. This unit comes from the
spinning of the earth upon its axis. We use
the word day to refer to the time that the
earth takes to make a complete turn about
its axis.

The day is divided into twenty-four parts,
called hours. Each hour is divided in turn into
sixty minutes, and each minute into sixty
seconds. A second, then, is the 86,400th part
of the time it takes the earth to spin around
once. (We get the number 86,400 by multi-
plying 24 x 60 x 60.)

There are many, many other measurements
besides those that we have just named. There
is the density of an object, which is the rela-
tion between the stuff it contains and the
space it takes up—or, to use the language
of science, the ratio of its mass to its volume.
There is the measurement of energy. There
is the measurement of velocity, or speed in a
single direction. There are also measurements
of pressure, heat, electrical current and many
other things.

ALL MEASUREMENTS ARE BASED ON
THOSE OF LENGTH, WEIGHT AND TIME

It would be a terribly difficult task to learn
to weigh and measure things if we had en-
tirely different kinds of units for different
kinds of measurements. Men have found,
however, that all measurements are based on
three-—those of length, weight and time. Let
us show how.

Suppose we accept the foot as our unit of
length. If we wish to measure the area of a
building lot, we do not invent an entirely
different sort of measure. We use the square
foot. If we wish to measure the area of a lot
that is twenty feet long by twenty feet wide,
we multiply its length by its width (20 x 20)
and that gives us its area—400 square feet.

Suppose we want to measure volume, We
still use the foot as the basis of our measure
of volume, the cubic foot. If we want to meas-
ure the volume of a box, each side of which is
two feet long, we multiply the length, width
and thickness together (2 x 2 x 2). The vol-
ume of the box is eight cubic feet.

If we wish to measure speed, we take some
measure of length and some measure of time.

. 850



VOoLUME,MASS and WEIGHT

VoLuME -i WEIGHT

.

THE WATER
AND THE LEAD
HAVE THE SAME
VOLUME —
| CUBIC INCH.

THE SCALE REG/STERS
THE PULL OF THE EARTH
ON THE MASS OF AN
OBJECT.

Mass

THE VOLUME
OF THE WATER
SHOWN IN THIS
PICTURE 1§
MORE THAN
ELEVEN TIMES
AS GREAT AS
THAT OF THE
LEAD. YET
THE WATER
AND THE LEAD
SHOWN HERE
HAVE THE SAME
MASS. THERE
15 JUsT As
MUCH STUFF |5
packed N [ |
THE SMALL |5 [l
AMOUNT OF |- I

LEAD AS THERE || |1

IS INTHE LARGE s |
AMOUNT oF B W
WATELR. 1 INCH

851




SCIENCE

We say that Bill Jones can walk three miles
an hour; we say that a fast runner can go a
hundred yards in ten seconds. Or suppose we
want to measure energy. The unit called the
foot-pound comes from the foot, a unit of
length, and the pound, a unit of weight. The
foot-pound is equal to the work done in rais-
ing one pound avoirdupois against the force
of gravitation the height of one foot.

Now in calculating length, or weight, or
time or the measurements that are built up
from these three, we must have a series of
units that all people will know and accept.
Suppose, for example, that you tell an archi-
tect to build you a house “as long as forty
canes, laid end to end, and as wide as twenty
canes. Canes are of many different sizes.
Therefore, your architect might use one size
of cane for his measurements, while you might
have an entirely different length of cane in
mind.

MEASUREMENTS THAT ARE ALWAYS THE SAME
AND THAT ARE ACCEPTED BY ALL

But if you tell the architect that the house
is to be so many feet long and so many feet
wide, there can be no misunderstanding. You
and he and all your friends accept the foot as
a unit of measurement. A foot is a foot
whether it is measured in Boston, or New
York, or Chicago or San Francisco. And so
it is with units of area and volume and time,
and so on.

It took many centuries before men worked
out accurate units of measurement. The first
ones were rough and ready. Men used as
measures the human hand, or the human foot,
or the length of a furrow made by a plow or
the distance that a man could travel in a
single day’s journey. The ancient Chinese had
an uphill mile and a downhill mile. Since it is
harder to walk uphill than downhill, they
made the uphill mile shorter!

Of course measures like a human hand, or
a human foot or the length of a furrow are
very inexact. One man’s hand or foot may be
much longer than another’s. A furrow made
by one plowman might not be nearly so long
as that made by another. As time went on,
men found that it would be much more satis-
factory to use measures that would never
change. .

Probably something like this happened.
Old So-and-So, who lived thousands or years
ago, became dissatisfied with the old measure
of length, the human foot—any human foot.

He prepared a stick as long as his own foot

pare other sticks of exactly the same length
and to use these sticks in all their measure-
ments. It is clear that these people would
have a far more satisfactory measure of length
than ever before.

We do not know when the rough measure-
ments of the earliest times gave way to a
series of weights and measures based on ac-
curate units. We know that the ancient Egyp-
tians had such a system and that similar
systems were used in other ancient countries.
Unfortunately, different regions adopted dif-
ferent measures.

When the Romans established their mighty
empire, they decided that they would set up
a series of units that would be the same all
over the empire. They made a rod of bronze
that they called a pes (the Latin word for
foot), and this served as the unit of length.
They made a bronze weight that they called
the libra or pound, and this served as the
unit of weight. (The abbreviation Ib. for
Eound comes from this Latin word). The

ronze pes and libra were kept under guard
in a temple. They became the standard units
of length and weight.

After the fall of the Roman Empire, there
was great confusion again. Each region de-
veloped its own system of weights and meas-
ures, and very unsatisfactory they were. In
the course of time they were gradually made
more accurate. Yet they were still far from
perfect. The various units were jumbled to-
gether in the strangest way, apparently with-
out rime or reason.

It was not until toward the end of the
eighteenth century that a really scientific sys-
tem of weights and measures was set up. This
system was the work of a group of noted
French scientists. They accepted as their unit
of time the second, which was already firmly
established; but they did not accept any of
the other existing units of measurement,

THE FAMOUS METRIC SYSTEM IS BASED
ON THE UNIT KNOWN AS THE METER

They chose as their unit of length the ten-
millionth part of an imaginary linc running
through Paris from the Equator to the North
Pole. After careful measurements, they
worked out the length of this unit, which they
called the meter (from the Greek metron or
measure). It is about 3975 inches long. With
the meter as a basis they set up the metric
system, which is quite generally accepted as
the best system of weights and measures that
the world has ever known.

The metric system is ever so much simpler
than our own, Take our various measures of

and used it to measure his fields. He then
persuaded his friends and neighbors to pre-
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ORIGIN of some of our MEASURES

THEPALM THEHAND THE SPAN THE FooT
3 INCHES 4 /INCHES 9 INCHES 12 INCHES

THE YARD
(DISTANCE FIROM NOSE 7O END OF THUMB OF HENRY 1 OF ENELAND,
AS ESTABLISHED BY ROYAL DECREE.)
36 INCHES

THE FURLONG
(FURROW-LONG; LENGTH OF ONE FURROW.)

660 FEET
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!enith, for example. Our chief unit of length
is the yard. It is divided into 3 feet and the
foot is divided into 12 inches. As for measure-
ments larger than the yard, we have the rod,
which is equal to 5% yards or 16 feet, the
mile, which is equal to 1,760 yards or 5,280
feet, and other measures. All this is very com-
plicated.

THE DECIMAL METHOD OF RECKONING
IS USED IN THE METRIC SYSTEM

Reckoning is much simpler in the metric
system. The meter is divided into ten parts
and each of those into ten still smaller parts
and so on. This is called the decimal method,
and throughout the whole metric system the
decimal method is used. American and Cana-
dian money is reckoned in this way. Thus 10
mills make a cent; 10 cents make a dime; 10
dimes make a dollar,

A meter, then, is divided into tenths, hun-
dredths and thousandths; the larger units are
10 meters, 100 meters and 1,000 meters. Each
of these units has a name, consisting of the
word meter plus a prefix taken from Latin
or Greek. (A prefix is a combination of letters
used before a word to give it different or
added meaning.)

These prefixes are deci- (1/10), centi-
(1/100), milli- (1/1000), all taken from the
Latin; and deca- (10), hecto- (100) and
kilo- (1,000), taken from the Greek. A deci-
meter, then, is 1/10 of a meter; a kilometer
is 1,000 meters. As you see, the Latin prefixes
are used for measures smaller than the meter;
the Greek prefixes, for measures larger than
the meter.

And so we have the following system of
units of length: 10 millimeters make a centi-
meter; 10 centimeters make a decimeter; 10
decimeters make a meter; 10 meters make a
decameter; 10 decameters make a hecto-
meter; 10 hectometers make a kilometer.
Isn’t this an easy way to reckon?

As we said before, the meter is the basis of
the metric system; all the other measure-
ments are founded upon it. The unit of area
is the square meter, the unit of volume is the
cubic meter, or stere. The liter is the unit of
capacity. A liter of anything is the amount
that is contained in a measure 10 centimeters
long by 10 centimeters wide by 10 centimeters
deep. The unit of weight is the gram. It repre-
sents the weight of one cubic centimeter of
pure water at a temperature of 4 degrees
Centigrade (about 39 degrees Fahrenheit).

The same prefixes that are used with the
word meter to indicate smaller and larger
units are also used with liter and gram, Thus,

a centiliter is 1/100 of a liter, while a kilo-
gram is 1,000 grams. In the case of square
measures, the word are is used for 100 square
meters; the word /ectare for 100 ares or 10,-
000 square meters.

The metric system was accepted by France
in 1793. Since that time it has made amazing
progress. Today the United States and the
British Empire are the only countries of any
importance that have not officially adopted
the system. (Some of the countries that now
use metric weights and measures also use the
older systems.)

The United States and the British Empire
still use the old weights and measures; how-
ever, scientists everywhere in these countries
use the metric system. The American weights
and measures are much the same as those
cmployed in the English colonies of the New
World before the United States became a
nation, Now American and RBritish systems
differ slightly. The British gallon, for instance,
is greater than the American gallon.

Since Canada forms part of the British
Empire, she uses the British system of weights
and measures, except in a very few cases.
For example, a Canadian would say that Mr.
Smith weighs 140 pounds. An Englishman
would say that he weighs 10 stone, a stone
being equal to 14 pounds., But such excep-
tions are rare,

OTHER MEASUREMENTS EMPLOYED IN
VARIOUS TRADES AND PROFESSIONS

On the last page of this article we give a
table of the common weights and measures.
In addition to these, a good many others are
used in various trades and Tprofessions.
Printers, for example, reckon sizes of type
not in inches but in points. A point is a seven-
ty-second of an inch. The letters in this para-
graph, for example, are set in 10-point type.
That means that each lette: is ten seventy-
seconds of an inch high.

Tailors use the word bolt as a measure of
cloth. The bolt generally measures 40 yards,
though the length varies with different fab-
rics and manufacturers. Electricians often
use the measurement called the mil (1/1000
of an inch) in electrical work, particularly in
indicating the thickness of wire. When you
come to the chapters on electricity, you will
learn many other special measures used in
that field.

Shoe sizes are reckoned by the old measure
called the barleycorn, which'is equal to a third
of an inch. A size 10 shoe, therefore, is an
inch longer than a size 7 shoe. The barley-
corn is used in a system of thirteens. This
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You will find it interesting to use the table on the next page in order to check the accuracy of the pictures.

means that when one reaches 13 in measur-
ing shoes by barleycorns, one does not go on
to 14 but begins all over again with 1.

Buttons are measured by lines; each line
is equal to 1740 of an inch. Therefore, when
one speaks of a 3o0-line button, one means a
button that is 34 ol an inch in diameter.

Astronomers often use very big numbers.
If they measured distances only in terms of
miles, the resulting figures in some cases would
be so long that they might well discourage
even an astronomer! Theréfore, several meas-
ures of length larger than the mile have been
adopted. The measure called the astronomical
unit is equal to nearly 93,000,000 miles.

For particularly great distances the unit
called the light year is used. The light year
is the distance that light travels in one year

—a really respectable distance, seeing that
the speed of light is about 186,230 miles a
second. A light year is equal to 65,700
astronomical units or—if you want the num-
ber in terms of miles—about 6,000,000,000,-
000 miles.

There are many other kinds of measure-
ments besides those that we have given here.
Now rulers and scales and containers and
other things with which we weigh and meas-
ure are apt to vary just a bit. In practically
every country, therefore, there is a govern-
ment agency which has the task of seeing that
weights and measures are kept as accurate as
possible. In the United States there is the
Bureau of Standards; in Canada, the Weights
and Measures Service,

THE NEXT STORY OF SCIENCE IS ON PAGE 1152,
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TABLE OF WEIGHTS AND MEASURES IN COMMON USE

LONG MEASURE

12 inches (in. or ”) = 1 foot (ft.or"’)
3 feet = ryard (yd.)
5145 yards or 16 feet = 1rod (rd.)
40 rods = 1 furlong (fur.)

8 furlongs or 1,760 yards
or 5,280 feet
3 miles

= 1 mile (mi.)
= 1 league
SQUARE MEASURE
144 square inches (sq. in.) = 1 square foot (sq. ft.)
9 square feet = 1 square yard (sq. yd.)
3014 square yards or 2724
square feet = 1 square rod (sq. rd.)
160 square rods =1 acre (A.)
640 acres = 1 square mile (sq. mi.)
CUBIC OR SOLID MEASURE
1,728 cubic inches (cu. in.) = 1 cubic foot (cu. ft.)
27 cubic feet = 1 cubic yard (cu. yd.)
24 ¥4 cubic feet =1 perch

WOOD MEASURE

16 cubic feet (cu. ft.) = 1 cord foot (cd. ft.)
8 cord feet or 128 cubic

feet =1 cord (cd.)
LIQUID MEASURE
4 gills (gi.) == 1 pint (pt.)
2 pints =— 1 quart (qt.)
4 quarts = 1 gallon (gal.)
United States gallon = 231 cubic inches, in
most states
British Imperial gallon == 277.27 cubic inches
DRY MEASURE
2 pints (pt.) = 1 quart (qt.)
8 quarts (qt.) = 1 peck (pk.)
4 pecks = 1 bushel (bu.)
United States bushel = 2,150.42 cubic inches,
in most states
British Imperial bushel = 2,218.19 cubic inches

AVOIRDUPOIS WEIGHT
(Used for all goods except precious metals, precious
stones and drugs)

437Y% grains (gr.) =1 ounce (0z.)

AVOIRDUPOIS WEIGHT (continued)

16 ounces = 1 pound (Ib.)
14 pounds = 1stone (English)
100 pounds = 1 hundredweight
(cwt.)
2,000 pounds = 1short ton (S.T.)

—=1longton (L.T.)

TROY WEIGHT
(Used in weighing precious metals and precious

2,240 pounds

stones)
24 grains (gr.) = 1 pennyweight (pwt.
or dwt.)
20 pennyweights = 1 ounce (0z.)
12 ounces =1 pound (lb.; the troy

pound is lighter than
the avoirdupois
pound, which con-
tains 7,000 grains)

APOTHECARY'’S WEIGHT
(Used in making up doctors’ prescriptions)

20 grains (gr.) = 1 scruple (D)
3 scruples = 1 dram (dr.)
8 drams = 1 ounce (0z.)
12 ounces =1pound (lb.; the

apothecary’s pound
has the same weight
as the troy pound)

TIME MEASURE

60 seconds (sec.) = 1 minute (min.)
60 minutes =1 hour (hr.)
24 hours = 1day (da.)

7 days = 1 week (wk.)
365 days or 12 months == 1 common year
366 days ~= 1 leap year
100 years = r century

MARINER’S MEASURE
6 feet = 1 fathom
6,080 feet = 1 nautical mile
3 nautical miles = 1 marine league
1 knot (measure of = 1 nautical mile per
speed) hour

HOW METRIC WEIGHTS AND MEASURES COMPARE WITH OURS

A meter is about 3915 inches (39.37 inches).

A centimeter is about 25 of an inch (.39 inch).

A kilometer is about 54 of a mile (.62 mile).

A squajre meter is about 1034 square feet (10.76 square
feet).

A hectare is about 274 acres (2.47 acres).

A cubic meter or stere is about 3574 cubic feet (35.3x
cubic feet).

A liter, liquid measure, is a little more than a quart,
liquid measure (1.06 quarts).

A liter, dry measure, is a little less than a quart, dry
measure (.91 quart).

A kilogram is about 235 pounds (2.201 pounds) avoir-
dupois.

A yard is about 9114 centimeters (91.44 centimeters).

An inch is about 21 centimeters (2.54 centimeters).

A mile is about 135 kilometers (x.61 kilometers).

Asquare yard is about 46 of a square meter (.84
square meter).

An acre is about 25 of a hectare (.405 hectare).

A cubic yard is about 34 of a cubic meter (.76 cubic
meter).

A quart, liquid measure, is a little less than a liter,
liquid measure (.95 liter).

A quart, dry measure, is a little more than a liter, dry
measure (I.101 liters).

A pound avoirdupois is a little less than half of a kilo-
gram (.45 kilogram).
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CANALS

THE STORY
A OF MAN-MADE
WATERWAYS

Ships in the big locks of the Soo Canal, Sault Sainte Marie, Michigan.

CANALS are man-made waterways, or, as
they have more than once been called,
big ditches. Their chief uses are: for navi-
gation by boats, barges and ships to shorten
natural water routes, and to cheapen the
cost of carrying freight; for draining and
reclaiming low, swampy land, or irrigating
dry land; for carrying off polluted water
from cities; for carrying pure water to cities;
and for bringing water to power plants.

Some canals serve more than one purpose.
For example, large drainage canals, like the
Chicago Drainage Canal, are also used by
boats and even ships. Some irrigation canals,
as in southern California, are used to carry
drinking water to cities and towns in the
regions that are irrigated. In ancient times,
especially, irrigation canals were also used as
waterways.

Some canals are built entirely through
dry land. Others are made by canalizing

streams or rivers, and still others combine
both methods. Canalizing a stream means
straightening it and making it deeper so
boats can pass through it. If the stream is
not on a level, dams may be built, with locks
so that boats can go upstairs or downstairs.

In canalizing a river, the engineers must
always consider the current, which flows
downstream usually at the rate of several
miles an hour. This makes going upstream
in a boat slower than going downstream;
and it creates certain other problems. In
canals built across country, anything more
than a slight current will tend to wash away
the banks and in time will fill up the channel.

For this reason, in digging a cross-country
canal that will have earth banks and bottom,
engineers make the bottom exactly level, to
avoid any current. This kind of canal is
usually a narrow waterway just wide enough
for two boats to pass,

Courtesy, U. S. Engineer Office, Chicago, T11,

A towboat and four barges in the long Illinois Waterway, which connects Lake Michigan with the Illinois River.
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CANALS

Ship canals are built from the sea, some-
times a hundred or more miles through flat
country to inland cities, or to connect lakes
or seas and oceans through isthmuses or
narrow peninsulas, Where the canal goes
from a flat, level country to higher ground,
the canal must be built in sections, or
reaches, of different levels; and where the
different reaches meet they must be joined
together by a lock. The great ship canal
through the Isthmus of Suez goes through
low, flat land all the way, and has no locks.

The great ship canal at the Isthmus of
Panama had to be built through a high ridge
of land; it would have been too expensive,
and in fact almost impossible, to dig a sea-
level canal. So there are short sea-level
approaches, and the main canal is at a
higher level. Ships enter the canal, go up-
stairs by means of locks, go through the
main stretch of canal, go downstairs by
more locks and so pass out into the ocean,
See the article on The Panama Canal.

Inland, or cross-country, canals are built
on the same principles. To use as few locks as
possible they often follow the valleys of small
streams or unnavigable rivers; they skirt
around hillsides, and even tunnel through
ridges and hills; embankments are built for
them to go through deep cuts, and cross low
places and ravines. They may even cross
small streams on bridges.

HOW SHIPS GO UPSTAIRS AND DOWN
BY MEANS OF LOCKS

Locks were invented in Europe some time
between 1400 and 1500. This marked the
beginning of the great era of navigation-canal
building which has continued to to-
day. It is not definitely known who
first made locks, but by the end of
the fifteenth century they were being
used on canals in Italy and Holland
and soon after that in France and
other countries in western Europe,
By using locks canals could be built
through the upland regions of most
of Europe. The upper reaches of
many rivers could be connected.
People living in little lonely inland
pockets were brought together.

A lock is a water-tight chamber
made of wood, masonry or concrete,
between two sections of a canal that
are on different levels. The walls ex-
tend from the bottom of the lower
level to above the water level of
the upper section. At each end of
the lock chamber there are heavy

gates, or doors, of wood or steel, hinged to
the side walls of the lock and closing at an
angle upstream. When these great doors are
closed the water presses against them, mak-
ing them water-tight. The gates at the oppo-
site ends of a lock are never open at the
same time. If they were, the water from the
upper level would pour through the lock like
a waterfall.

There are passages called sluices through
the side walls and around the gates, and
these sluices can be opened or closed by
gates or valves. Through these sluices water
can be poured into the lock to fill it, or can
flow out of the lock, emptying it.

This is how a lock is operated. Suppose
a boat is to be taken from the lower level
to the higher level. The big gates are closed
tight; and the upper sluice valve is closed,
so no water can flow into the lock from
above. The valve of the sluice at the lower

ates is then opened and the water in the
ock runs out, until the level is the same as
the lower level of the canal. Then the lower
gates of the lock are opened and the boat is
moved into the lock. The lower lock gates
are closed, and the lower sluice valve is
closed. The upper sluice valve is then opened
and water from the upper level gradually
pours into the lock chamber. The boat in the
lock floats up as the water rises. When the
water level in the lock is the same as the
level in the upper section, the upper lock
gates are opened and the boat moves into
the upper level of the canal.

In descending, the boat enters the lock, if
it is filled. If not filled, the lower lock gates
and sluice are closed. The upper gates re-

National Film Board photograph

A railroad bridge spanning the Welland Canal is lifted to allow
passage of a freighter bound for Lake Erie,
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main closed and the lock is filled from above.
When full, the upper gates are opened and
the boat enters the lock. The upper gates
and sluice are closed, and the lower sluice
opened to empty the lock. The boat floats
down as the water level sinks. When the
water in the lock is level with the water in
the lower secticn of the canal, the lower lock
gates are opened and the boat moves out
into the lower section of the canal.

SOME OTHER DEVICES FOR LIFTING
AND LOWERING BOATS

Other devices besides locks have been used
to raise and lower boats from one level to
another. Inclined planes made of wooden
planks or of stonework have been built to
haul the boats up or down, using a rope
attached to 2 winch at the top of the incline,
or slope. The Grand Canal in China had
stonework inclines to transfer boats
from one level to another, Inclines
have been used in modern times.

Another lifting and lowering de-
vice consists of huge tanks. A boat
enters the tunk and then the whole
tank is lifted straight up, or lowered.
This device is complicated and ex-
pensive, but it can make high lifts
and change boats rapidly from one
level to another. Inclines and other
lifting devices are operated by steam
or electricity. They arc used only
for small boats and on the smaller
canals, to make very high lifts in a
short distance, taking the place of
several locks. There is no limit to
the size of a ship a lock may handle.

Canals have been constructed from

Courtesy, British Information Services
With its woman skipper at the tiller, a British cargo boat makes
its way along a canal in the industrial midlands of England.

FAMILIAR THINGS

™ very early times. As we tell you
. later in this article, Egypt and
Babylonia in very ancient ages
(possibly 7000 B.C.) had networks
of canals for irrigation purposes;
and it is thought that a Suez
Canal, for small boats, was dug be-
fore 2000 B.c. The Romans built
canals in Italy and elsewhere.
We shall not consider in this
article the canals of Holland, or
of Venice and several other Euro-
pean cities, for those canals are
really arms of the sea, round
which man has built up the land.
We must mention, however, the
Grand Canal of China, 1,000
miles of waterway (some of it
rivers). It took more than a thou-
sand years to build, and it was
completed in 1289. This was the most impor-
tant project of its kind in the world up to that
time and for hundreds of years afterward.
Early canals were not very wide or deep,
since boats were not large. These were pulled
by mules or horses which were hitched to a
tow-line, and walked ahead on a tow-path
along the bank of the canal. Light boats in
some countries were often pulled by men,
and even by women in Eastern countries.
Until recent times, when power boats or
steam tugs and towboats came into use, few
canals were more than 25 to 30 feet wide at
the bottom, and 40 to 5o feet wide at the
top of the sloping banks. The depth was
about 4 to 5 feet. The speed of these horse-
drawn boats was not more than about 2 miles
per hour loaded, and 3 miles per hour light.
There are still a few old-time cross-country
canals on which the boats are moved along

British Combine Photos, I.td,

A cantilever bridge in the Albert Canal at Antwerp, Belgium,
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by horses or mules. However, on most of
the world’s canals and canalized rivers, the
craft today move under their own power or
are towed by tugs or electrical cars,

The Erie Canal, in New York State, was
opened in 1825. It connected the Hudson
River with Lake Erie and thus offered a
waterway for freight from the port of New
York to the Great Lakes region. More than
any other single thing, it opened up the Mid-
dle West to colonization and prosperity.
Traffic on the Erie was heavy for years
though the slow-going boats were towed
along by mules or horses. Later the canal
was enlarged, and finally it became part of
the Barge Canal, on which freight barges
can be drawn by towboats under their own
power. ’

In the United States nearly all the other
canals that once used horse-drawn boats have
been given up, except some which have been
deepened and widened and changed into
barge canals. In the past four hundred years
more than 15,000 miles of canals of every
size have been built in Europe; about 4,500
miles have been built in the United States,
and about 6oo miles in Canada. Possibly
more than 30,000 miles have been built
throughout the world. Many small, older
canals have been abandoned.

Canals for steamships and power-driven
boats and barges began in 1869, when the
Suez Canal was opened, connecting the Med-
iterranean and Red seas. Before this canal
was built, ships going from Europe to the
Far East had to sail all the way down the
west coast of Africa and round the Cape of
Good Hope, The canal which makes this

long detour unnecessary is only g9 miles long,
It was built by a French engineer, Ferdinand
de Lesseps and took ten years (1859-1869)
to build, at a cost of nearly $100,000,000.
About 80,000,000 cubic yards of soil were
dug out, This, as we have said, is just a great
ditch built at sea level, and no locks are
necessary. Its depth is 30 feet. It is 300
feet wide at the top and 262 feet wide at
the bottom. The Panama Canal, opened for
traffic in 1914, saves the long trip around
South America, in going between ports on
the Atlantic and Pacific oceans.

SOME MODERN CANALS IN EUROPE
AND IN AMERICA

Modern canal building has followed two
principal lines. One is the building of new,
or enlarging of old, ship canals. The other
is the canalizing of rivers and connecting of
waterways with canals, to make long water
routes in the interior and along the coastal
areas of the country. Examples of such mod-
ern ship canals are the Kiel Canal across the
narrow peninsula which joins Germany and
Denmark. This canal was built by Germany
to give a short sea route between the North
Sea and the Baltic. Another ship canal is
the one across the narrow isthmus at Corinth,
Greece. This was attempted nearly two theu -
sand years ago, but the three miles of solid
rock proved too much for the ancient Greek
engineers. Ship canals, such as the Manches-
ter Canal in England, have been enlarged or
rebuilt to take larger ships. The Manchester
Ship Canal is lined with docks all the way
from Manchester to near Liverpool, more
than thirty-five miles, Part of the way is

Moscow

Sovfoto
Left: ships in one of the great locks of the Moscow-Volga Canal, connecting the upper Volga River with the

Hellenic Dep’t of Information

iver. Right: the Corinth Canal, which cuts through the narrow Isthmus of Corinth, in Greece.
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WORLD'’S PRINCIPAL NAVIGATION CANALS

. Length Depth
Name Points Connected (miles) (fect)
UNITED STATES
Cape Cod, Mass. Cape Cod Bay—Buzzards Bay 13.5 32
Chesapeake-Delaware Chesapeake Bay—Delaware Bay 48 27
Sabine-Neches, Texas Beaumont—OQrange—Port Arthur and Gulf 61 30
Houston Ship Canal Houston, Texas—Gulf of Mexico 7.3 34
St. Charles Harbor, La. Sabine—Calcasieu River 30 30
Keweenaw . Lake Superior—Keweenaw Bay 25 25
Sturgeon Bay Sturgeon Bay—Lake Michigan 8.6 22
St. Mary’s Falls, Mich. Lake Superior—Lake Huron 1.0t 24.5
Detroit River, Mich. Including Lake St. Clair Canal 31 25
Lake Washington, Wash. Lake Washington—Puget Sound 8 30
Chicago Drainage, 111. Lake Michigan—Lockport to Illinois River 38.6 22
Erie (N. Y. State Bargc) Troy—Tonawanda 340.4 14
Champlain, N. Y. Troy—Whitchall 23.55 12
Oswego, N. Y. Oswego—Three Rivers 23.5 12
Atlantic Intracoastal Canal | [Chesapeake Bay—Albemarle Sound 70 12
System Beaufort, N. C.—Cape Fcar River, N. C. 93-5 12
Cape Fear River, N. C.—St. John’s River, Fla. 438 12
Gulf Intracoastal Canal Apalachicola River—Mobile Bay 217.4 0
System obile Bay—Mississippi Sound 84 10
Mississippt Sound—New Orleans 50 0
New Orleans—Corpus Christi, Texas 505.5 9
CANADA
Welland Lake Erie—Lake Ontario 27.6 25
St. Lawrence Canals Montreal—Cardinal (six canals) 47 14
Sault Ste. Marie St. Mary’s Falls 1.38 18.25
Rideau Ottawa—Kingston 120.25 5
Trent Trenton—Swift Rapids 224.45 0
Ottawa River Canals Ottawa River (four canals) 7 9
PANAMA
Tanama Canal Atlantic Ocean—Pacific Ocean 50.7 41
FOREIGN
Suez Mediterranean Sea—Red Sea 104.5 36
Manchester, England Manchester—Liverpool 33.5 28
Kicl, Germany North Sea—Baltic Sea 61 45
Dortmund—Ems 150 8
Midland Canals, Germany {4 Elbe—Trave 43 8
Berlin—Stettin 130 9.8
Rhine-Main-Danube, Upper Main to Danube 120 12
Germany
Odense, Denmark Odense Island 5 20
Albert Canal, Belgium Liége—Antwe 8o 16.5
Juliana, Holland Maastricht—Maasbrecht 22 1.8
Maas-Waal, Holland Maas River—Waal River 8 13
North Sca, Holland Amsterdam—Ijmuiden 15 49
Midi Canal, France Bay of Biscay—Mediterranean Sea 175 6.5
Rhine-Rhéne, France Connects Rhine with Sasne 119 6.5
Rhéne, France Rhéne—Marseilles 50.8 10.7
Burgundy, France Connects Yonne and Saéne 151 6.5
Dnieper-Bug-Vistula,
U.S.S.R. (three canals)
Berezina Connects headwaters Dnieper and Dvina 66
Oghush Connects headwaters Dvina and Niemen 61
Augusta Connects headwaters Dnieper and Bug 127
Volga-Baltic, U.S.S.R. Volga to Neva by Vichnyi Volochok 8s
two routes Volga to Neva by Tichvinsk Canal 117
Baltic-White Sea Leningrad—lakes Ladoga, Onega, Vygo and
the White Sea (four canals) 141
Kronstadt, U.S.S.R. Kronstadt—Leningrad 16 20.5
Moscow-Volga, U.S.S.R. Moscow River—Volga River 79 18
Don-Volga, U.S.S.R. Volga River—Don River
Amu Darya (Oxus R.)--
Caspian Sea, U.S.S.R. Amu Darya (Oxus R.)—Caspian Sea 400
Grand Canal, China 1,000

Peiping—Hangchow
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by the canalized Mersey River. This is the
most important canal in England; and it is
very important to Manchester, for it makes
that inland city a seaport. The same thing
has happened on the continent of Europe.
In Germany and Holland the lower course of
the river Rhine is canalized; ships can now
go up the river to Cologne, so that this
inland city and others in the Ruhr coal-and-
steel region are seaports. By means of the
great Albert Canal, the important cities and
waterways in Belgium are connected so as to
make them practically seaports. There are
networks of canals and canalized rivers in
Europe so connected that it is possible to go
by them from the English Channel to the
Black Sea; from the Bay of Biscay across
France to the Mediterranean; in Russia from
the Baltic Sea to the White Sea. One notable
canal, completed in Russia in 1944, is the
Moscow-Volga Canal.

In North America the Houston, Texas,
Ship Canal is another ship canal which con-
nects an inland city with the sea. In Canada
the “new” Welland Ship Canal was com-
pleted in 1932. It connects lakes Erie and
Ontario around Niagara River and Falls. It
is 27.6 miles long and has eight locks to
overcome the 327 feet difference in the level
of the lakes. Its depth is 25 feet, designed to
take the largest ships on the lake, which are
16,000-ton ships. This canal is part of the
great proposed seaway that may one day ex-
tend from Lake Superior to the Gulf of St.
Lawrence. From Lake Ontario to Montreal
it is proposed to canalize the St. Lawrence
River by building two dams in the 48-mile
International Rapids section of the river with
canals and locks, and above Montreal to en-
large existing canals and locks at Lachine
and other rapids, so these large ships can
pass through.

Europe has many thousands of canalized
rivers connected by canals. The United
States is canalizing the navigable rivers of
the great Mississippi River system and the
rivers of the coastal regions, and building
canals to connect them in a great network
of waterways. The lower Mississippi, below
the mouth of the Ohio, is being shortened by
cutting channels through “horse-shoe bends.”
The uplper Mississippi and tributaries, such
as the Tennessee, Cumberland, Ohio and Illi-
nois, are canalized through their navigable
courses by means of dams and locks to give
a minimum nine-foot stage of water all year
round. Much work is yet to be done on the
Missouri, Arkansas, Red River and other
rivers to the west.

Philip D. Gendreau, N. Y.

ssing through the Suez Canal on its way to

A ship
Sea. This famous waterway has no locks.

the Re

The Chicago Drainage Canal connects the
foot of Lake Michigan with the Illinois River
which flows into the Mississippi, making a
continuous waterway from the Great Lakes
to the Gulf of Mexico. It is proposed to Luild
a canal from near Ashtabula, Ohio, on Lake
Erie, to the Allegheny River just above Pitts-
burgh, making a link between the Great
Lakes and the Ohio River. Another pro-
posed link is a canal from the Tennessee
River in northern Alabama to the headwaters
of the Tombigbee River, which flows into the
Alabama River above Mobile, and so to the
Gulf. This plan is known as the Inland
Waterways System.

Another great system is the Intracoastal
Waterway System. This series of canals ex-
tends for more than 2,300 miles along the
Atlantic and Gulf coasts. From Boston,
Massachusetts, in the north, to Browns-
ville, Texas, at the mouth of the Rio
Grande, the string of canals connects all
the bays and sounds and the lowér courses
of all the rivers that flow into the Atlantic
and the Gulf of Mexico. The channels are
twelve feet or more in depth from Trenton,
New Jersey, to Jacksonville, Florida. At
New York, the waterway is connected with
Lake Erie by way of the Hudson River and
the New York State Barge Canal. At New
Orleans, connection is made with the Inland
Waterways System, so that fleets of barges
pushed by powerful tugboats can navigate
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over all the waterways of the eastern half
of the United States and Canada. One of
these large steel barges will carry as much
as fifty or sixty freight cars. Some of the
important coastal canals in Massachusetts,
Delaware and other Atlantic and Gulf states
are wide enough and deep enough even for
ocean-going vessels.

IRRIGATION CANALS OF ANCIENT
EGYPT AND BABYLONIA

Irrigation canals came into use more than
6,000 years ago in Egypt and Babylonia; and
at other remote times in India, China and
elsewhere, in places of too little rainfall to
raise crops. Great rivers, such as the Nile
or the Euphrates, rise in mountainous regions
with heavy rainfall in the early part of the
year causing great floods. The lower courses
of these rivers run through flat desert land
for hundreds of miles. The ancients led the
floodwaters off through canals to reservoirs
from which other canals carried water great
distances across the land. From these many
branch canals, water was pumped by crude
water-wheels into ditches which carried the
water to irrigate the fields. In warm climates
two to four crops could be raised a year,
making irrigated land very productive.

The great Babylonian Empire and the an-
cient Egyptian Empire had their prosperity
founded on these irrigation systems, just as
the prosperity of southern California is in-
creased by irrigation today. Destructive
wars and neglect brought ruin to the canals,
the cities decayed and the land returned to
the desert. When the British gained control

. R a3
Ewing Galloway, N. Y.
Poling a large canal boat along the Grand Canal, which connects the
Yangtze Kiang and the Pei Ho, in China. The canal is about 1,000 miles long.

of Egypt they fostered the re-
building of the irrigation sys-
tem on a greater scale and
i with modern methods. They
" had dams built across the
lower Nile to create reservoirs
in the river, from which new
canals led the water togreater
areas. Old canals and reser-
voirswereimproved,and mod-
ern pumps installed where
needed. Egypt is today inde-
pendent of the rise of the Nile
and there are no more lean
years, as told of in the BIBLE
' in the time of Joseph. The
British have also improved
the irrigation systems of In-
dia with new canals, and they
had started, before the war,
to foster canal building in the
Euphrates and Tigris valleys.
Some of the new canals are completed.

The greatest irrigation system today is in
southern California. In 1913 a 200-mile canal
was built to bring water to Los Angeles and
the surrounding region, from Owen River in
the Sierra Nevada Mountains. Later, more
water was needed, so a new concrete-lined
canal was built, 292 miles long, through
which water is pumped from the lower Colo-
rado River. This aqueduct has 150 miles of
canal, 108 miles of tunnels and several great
reservoirs for storing and purifying the water.

Another great system of irrigation canals
is being built to increase irrigation in the San
Joaquin River valley in California, south of
San Francisco. Nearly all the water of this
river is now used up by irrigation. There is
much heavier rainfall in northern California
than in southern California, The Sacramento
River has great floods coming down from the
north. This floodwater will be carried by
canal around San Francisco Bay to supply
irrigation for more than a hundred miles up
the San Joaquin Valley. Above that a great
dam is built, and water from it will go
through canals 160 miles farther south.
These canals are all lined with concrete.

There is another great irrigation canal in
the Rio Grande Valley in Texas, and one is to
be built to carry water from above the Grand
Coulee Dam in Washington, to irrigate a
large area in central Washington.

In Russia a 400 mile canal is being built,
leading from the Amu Darya (the ancient
Oxus River) in central Asia to the Caspian
Sea.

THE NEXT STORY OF FAMILIAR THINGS IS ON PAGE 1053.

1
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THE bears and their smaller relatives
belong to the order Carnivora, or flesh-
eaters. That does not mean that they eat
meat or fish exclusively. They do have the
long canine teeth which are character-
istic of the members of this order, but
their molars, or cheek teeth, are quite
different from the cutting teeth of

the cats. The crowns of the molars are
flatter and broader than those of the cat
family and thus they are more adaptable
to the grinding of food. This would go to show
that flesh does not make up the bears’ entire
menu. Much of the bears’ food consists of in-
sects and vegetable matter such as roots,
grass and berries, substances which have to
be ground up rather than sheared off before
they can be swallowed.

On account of certain similarities in the
skull, bears at one time were believed to be
close relatives of the weasels. But further
research has led scientists to believe that they
are of closer kin to the dogs. In Miocene
times an animal existed which showed both
dog- and bear-like characteristicc. He is
known as the bear dog or Hemicyon.

Bears are known as plantigrade animals,
which means that they place the entire sole
of the hind foot on the ground when walking,
the same as man does. Many animals, such
as the dog, cat and horse, are digitigrade,
stepping only on their toes. (Digits are
fingers and toes.)

Bears are animals of the Northern Hemi-
sphere; only one form ranges south of the
Equator. In the northern parts of their range
bears become exceedingly fat as winter draws
near and as soon as cold weather approaches
they seek out a den; this may be among
rocks, or a hole in a hillside or under the
roots of a fallen tree. In this cozy den the
bear goes into a winter’s sleep, known as hi-
bernation. At this time the bear’s breathing

Courtesy, Northern Pacific Railway
A black bear in Yellowstone National Park.

and circulation slow down and the only nour-
ishment the bear obtains is from the fat
which covers the animal’s body. Here in the
den the bear stays until spring, and it is dur-
ing this period that the cubs (the young) are
born. At birth the young are very small; an
American black bear cub will be about eight
inches long and weigh ten ounces, while the
mother may weigh over two hundred times
as much. The cubs grow rapidly and are
able to leave the den and follow their mother
about when she emerges from her hibernation,
at which time they are about three months
old. Bears generally have cubs every second
year, the cubs running with the mother for
two summers.

Bears have poor sight and hearing but a
very keen sense of smell and they depend
upon their noses, to a great extent, to find
food and detect enemies.

The brown bear of Europe and Asia is per-
haps the best known bear in the world.
Formerly the range of this bear extended
from the British Isles across Europe and
Asia to Japan and as far south as the northern
boundaries of India. At one time a small
form was found in North Africa. Over this
large expanse of country the brown bear
differs in color and size and many forms have
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The black bear of the Himalayas, Syrian bear, small, and light in color.

been described. It is difficult to know just
how many there are as the bears of one
locality are likely to vary greatly in size and
also in color. At full growth males are gen-
erally larger than the females.

Brown bears feed on berries, roots, grass,
vegetation, mice, marmots and other small
mammals. They do occasionally kill larger
animals and at times are destructive to live-
stock. It is seldom that they will molest man
unless provoked, and the stories of their
attacks are undoubtedly greatly exaggerated.

The European brown bear disappeared
from the British Isles centuries ago but it is
still found in many of the less settled parts
of Europe, especially in Scandinavia and
Russia. This form is also found in western
Asia. This bear is commonly seen in zoos
and circuses and is the performing bear which
used to be displayed by the wandering
gypsies. Other forms of the brown bear are
the Syrian bear, a small and light-colored
bear found in Asia Minor and Syria; the
Kashmir brown bear, sometimes called the
Isabelline bear, also a light-colored bear
found from the Tien Shan to the western
Himalayas; the Siberian brown bear with
dark legs; the Kamchatkan brown bear
found in Manchuria and the Kamchatka
Peninsula; the Manchurian brown bear, a
black or very dark brown bear found " in
Mongolia and Manchuria,

On Hokkaido Island, Japan, there is a
brown bear which is a very close relative of
the Manchurian bear. Some authorities be-
lieve it to be the same. Western China and
Tibet have a bear of this group which is
blackish in color, with a pale brown and whit-
ish head. The hairs of the body are tipped
with reddish buff or grayish white. This bear
The hairy-eared bear. is known as the blue bear of Tibet,
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A bald-faced grizzly.

There was once a small bear of the brown
bear group in the Atlas Mountains in North
Africa. It was known as Crowther’s bear.
Two living specimens were captured near
Tituan, Morocco, a century ago. They were
small, thickset and brown. The specimens
were not saved and as far as we know there
is no skin of Crowther’s bear in any museum.
At the present time the animal is believed
extinct.

The Alaskan brown bear in its many forms
is confined to a very limited strip of land
along the Pacific coast region of Alaska.
Extending from the Alaskan peninsula south
to British Columbia are many islands, and
upon these islands and the near-by mainland
these big brown bears find their home. The
peninsula giant bear of the Alaskan penin-
sula, and the Kodiak bear found on Kodiak
Island are the largest of the group; in fact,
they are the largest land-living carnivo-
rous (flesh-eating) animals existing today.
Skins of these animals have measured over
thirteen feet in length while the weight has
been recorded as 1,500 pounds. These were
exceptionally large male specimens.

The different forms of the Alaskan brown
bear vary in color from dark brown or nearly
black to pale yellowish. In the spring the
chief food of these bears is grass and mice;
roots are also eaten and the bears glean from
the beaches any food cast upon the shore—
seaweed, shellfish, fish or perhaps a dead
seal or whale. Later, when the berries are
ripe, the bears gather these. In June, when
the salmon begins to run, the bears go to the
rivers and gorge themselves on these fish.
As with most bears the young are born in the
winter den. At birth they weigh about one
and one-half pounds. The number of young
varies from one to four. They reach full

Pictures, New Yo;k 200]0
A Japanese bear.

growth when about seven years of age.

The grizzly bear has a more extensive
range than the Alaskan brown bear. It was
originally found from northern Alaska south
throughout the Rocky Mountains to central
Mexico and east on the plains to Minnesota,
Nebraska and Kansas; but it has now been
driven from most of its former territory.
From British Columbia north through
Alaska, the grizzly still exists and in some
places is quite common. In the United States
it is a very rare animal, found only in thc
more remote mountainous districts. Its only
salvation is the national parks, Yellowstone
National Park is noted for its grizzlies. This
is the only place in the United States where
you are likely to see a free grizzly.

The grizzly is a smaller animal than the
Kodiak bear. An average male would weigh
about 500 pounds and an exceedingly large
one may weigh as high as 750 pounds. A
measurement of eight feet for the length of
the skin would be exceptionally large. In
color the grizzly varies greatly. In general it
is a dark brown, the long hairs of the back
being tipped with gray or white. Some
grizzlies are grayish yellow in color.

The grizzly has the reputation of being a
fierce and dangerous animal. Before the
making of high-powered rifles he undeutedly
was a beast to be feared, but modern fire-
arms have changed all this. He prefers to
go his own way, minding his own business,
but a wounded bear or a mother defending
her cubs is a dangerous antagonist. As a rule
he is shy, much preferring to beat a hasty
retreat, but he will often allow a close ap-
proach as long as the wind is blowing from
him to you, for he depends on his nose to
tell him of danger, his hearing and eyesight
being limited. It is never safe to prophesy
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Photo, American Mueum of Natural Mistory

A museum exhibit that is true to life—mounted Alaskan brown bears, with a background of smowy mountains.

just what a grizzly will do, and never safe to
take too much for granted.

In a recent hunting and camping trip to
Alaska the writer saw twenty-two different
grizzlies in a little over a month’s time. All
of these, with one exception, quickly retreated
as soon as they knew a man was near. The
exception was a large bear that was traveling
along the trail our pack train was using. He
continued coming toward us until about one
hundred yards separated him from the lead-
ing horses. He then slowly climbed the bank
and at a distance of less than 200 yards sat
down on his haunches and watched us pass,
reminding one of a small boy watching a
circus parade. After the horses had passed,
he climbed down the bank and resumed his
walk up the trail.

On another occasion we watched for some
time a mother grizzly and her two yearling
cubs eating roots among our grazing pack
horses. Occasionally one of the horses would
raise his head and take a glance in the direc-
tion of the bears, but aside from that the
animals paid no attention to one another.

The grizzly bear feeds on a great variety

of food. He eats quantities of grass and roots,
and berries when they are in season. He turns
over stones and demolishes rotten logs for
ants and other insects. He is very fond of
the ground squirrels and marmots which are
common over much of his range and he will
spend hours digging them out of their bur-
rows. He also feeds on larger animals and
occasionally a grizzly will kill livestock. He
will also eat carrion (the bedies of animals
which have died). Usually two cubs are born
to a grizzly mother. Sometimes there are
three at a birth, and rarely four,

Young grizzlies can climb trees but as they
grow older their ponderous weight and long
claws hinder them so that they are no longer
able to climb. Yet they can run with sur-
prising speed when necessary.

The North American black bear at one
time ranged throughout most of North
America, from the Arctic Circle to central
Mexico. It has been exterminated in many
parts of the United States but may be found
in extensively wooded regions in many of the
eastern states, and is still common throughout
all of the wooded district of Canada and
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Alaska and the Rocky Mountain region of
the United States. This bear is common in
our western parts, where it becomes very
tame, but in other sections of the country,
where it is hunted, it is one of the shyest of
animals, The black bear is smaller than a
grizzly—usually weighing less than 300

The sloth bear of
India has long,
coarse hair, wit
white mark on
the chest, and a
gray muzzle.

pounds and meas-
uring less than
five and a half
feet from nose to
tail. In color
this bear is
black, generally
with brown
about the nose.
A number of
color phases, that
is, variations, of
the black bear,
are quite well
known.

In the neigh-
borhood of Mon-
tana, Colorado
and Wyoming
there is a brown
phase which is
known as the cinnamon bear. In some places
of that region this brown phase is as common
as the black, and cubs of both colors are
found following the same mother. In a very
limited region about Mt. Saint Elias, near
the corner where Alaska, the Yukon and
British Columbia meet, there is occasionally
found a bear of a bluish gray colot, the color
varying somewhat in different specimens.
This bear is known as the blue or glacier
bear and is now believed to be a color phase
of the black, for black and blue bear cubs
have been found in the same litter. This is
a rare form,

You probably know what an albino is—a
plant or animal which lacks the coloring that
ordinary members of its kind have. White
mice are albinoes. A bear which by some is

The polar bear loves the cold water and pack ice
of the Arctic regions. The young have pure white
coats, Older bears are yellowish.

believed to be an albinistic form of the black
bear is the inland white or Kermode’s bear.
It is a small white bear with buff on head and
back. These bears are found south of the
Skeena River in the Kilimat Arm section of
Douglas Channel and on Gribble Island,
British Columbia. Very little is known about
this rare animal. ‘

Throughout its entire range the black bear
is an inoffensive animal, feeding chiefly on
roots, berries, fruits, nuts, ants and other
insects, also carrion, fish and flesh, It is
exceedingly fond of acorns and beechnuts and
at times will kill sheep, calves and pigs. It
is also fond of robbing bees’ nests of their
honey and grubs. Black bears have from one
to five young; generally two or three are born
at a birth. Black bears are expert climbers.

The Asiatic black bear is about the size of
a North American
black bear, but has
a squattier appear-
ance and larger
head and a white
crescent on its chest.
Some American
black bears also
have this white
marking. Black
bears in captivity
can easily be taught
to perform. The Asi-
atic black bear is
found in Kashmir,
Baluchistan, North
China, Manchuria,
Amurland, For-

Photos, New York

Zoological Society
The spectacled bear
of South America is
the only bear to be
found south of the
Equator. it

mosa and south through Burma, Indo-China
and Thailand (Siam). The animal lives in
wooded districts. It feeds chiefly on plant
life and at times raids the cultivated fields
of natives.

The smallest of all bears is the Malay bear.
He is of a black color with a white or orange

869



ANIMAL LIFE

patch on the chest. The hair is short and
coarse, the ears are small and rounded, the
muzzle is whitish. The length of the Malay
bear’s head and body is about four feet. The
animal is found from Assam, Burma and
Indo-China, south through the Malay Penin-
sula to Sumatra, Java and Borneo. It lives
in the forest and is an expert climber. It
feeds chiefly on vegetable matter, nuts and
fruits forming much of its food, but it will
also eat flesh, It is very fond of honey and
robs bees’ nests.

The sloth bear of India is a long, coarse-
haired 2nimal of black color with a white
chevron on its chest and a gray muzzle. It
is a bit smaller than the Asiatic black bear.
Its long lips, squat body and short legs give
this animal a most grotesque appearance. It
feeds chiefly on fruits, flowers and insects,
the white ant or termite being a favorite
food. The sloth bear is also extremely fond
of honey and often does damage to sugar-
cane. The number of young is generally two
or occasionally three, The cubs have the
habit of climbing on the mother’s back for a
ride when the animals are moving from place
to place.

The spectacled bear of northwestern South
America is a small black bear with white
markings on the face. These markings some-
times go round the eyes, so that the animal
has somewhat the appearance of one wearing
glasses. This gave the animal its common
name. The spectacled bear lives in the Andes
Mountains of Colombia, Ecuador and north-
ern Peru. This is the only bear that is found
south of the Equator.

The polar bear’s home is amid the ice and
snow of the cold, Arctic regions. It is found
all around the North Pole area, in Europe,

Asia and North An.erica. A thick white coat
of hair protects this handsome animal from
the cold. Only young bears have a pure
white coat; in the older bears the hair takes
on a yellowish tinge.

The polar bear is the most aquatic (water-
loving) of any of the bears. It prefers to
live on the pack ice near the water, where
it can prey on seals which form its main
food. Besides seals, the polar bear is fond
of fish and when the carcass of a whale is
stranded on the shore a number of bears
crowd around to feed upon it. In the spring,
when vegetation begins to grow, the polar
bears may move inland and feed on grass and
roots, but during most of the year flesh is
the principal food.

The male bears do not hibernate but roam
through the long winter nights. As the dark-
ness of the long winter Arctic night ap-
proaches, the female moves inland where she
digs out a den for herself in the snow. Here
she remains until spring, and it is at this time
that the young are born. Like other bears,
at birth the polar bear babies are very small
creatures, about the size of a rat, but they
grow rapidly; and when the mother comes
out of her den in the spring the young are
able to follow her about.

Polar bears grow to large size, males some-
times weighing over 1,000 pounds and
measuring over nine feet in length. Occasion-
ally, bears drift south on the ice-floes and
have been found as far south as Iceland and
in St. James Bay in the southern part of
Hudson Bay.

Polar bears are strong swimmers. It has
been observed that they swim with their front
legs only, the hindlegs trailing out behind
acting as a rudder.

RACCOONS AND OTHER COUSINS OF THE BEARS

The raccoon, or ‘coon’ as he is known over
much of the districts where he lives, is familiar
to many. One cause of his popularity is his
fur from which the coonskin coats are made.
He is a stockily built animal about two feet
long. His tail, about ten inches long, has
rings of black and light fur. His muzzle is
sharp, and across his face is a black strip that
looks like a mask. The color of the coat
varies considerably; brownish gray is the
chief color, but some specimens have a strong
{e]loms}g cast while others are much darker

rown with gray tips on the longer hairs. As
a general rule the darker the animal is, the
more valuable is the fur. Black specimens

are now being bred for their fur, and albinistic
forms quite frequently occur. The raccoon
is known, however, by his black mask and
ringed tail,

The raccoon is found throughout most of
the United States. To the north its range
extends but a short way into southern Can-
ada, but to the south it ranges through
Central America to northern South America.

The raccoon likes water and is a strong
swimmer. Its favorite home is by the shores
of ponds and lakes or along streams where
it can puddle in the water for morsels of
food. It is very fond of crayfish, mussels and
other forms of water life which it finds by
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feeling in the mud with its forefeet. It also
eats fish, frogs, birds, eggs, reptiles, fruit and
vegetables and it enjoys raiding cornfields
when the corn on the ears is good and tender.
The raccoon is a good climber and generally
makes its den in the hollow of a tree. The
young, in the latitude of New York City, are
born in April or early May. There are gener-
ally from three to six in the litter. In June
the young may appear sunning themselves in
the branches outside the den hole. A month

Photos, New York Zoological Society

At the left is an eastern raccoon. This animal uses its forepaws very cleverly. Notice the long “fingers.” At
the right is an albino raccoon, with pure white fur and light eyes.

later they accompany the mother on her
hunting expeditions. These young stay with
the parents until the following spring.

The raccoons go into a partial hibernation
in the northern part of their range. During
the colder part of the winter they may den
up in a hollow tree, very often the entire
family together, and remain there until ti.c
approach of spring. They are often abroad
again long before the snow has gone. Their
thick fur keeps them warm.

Courtesy, U. S. Forest Service

A ringtailed cat near its rocky den. This animal is also called clcomlltlei and civet cat, and bassaris. Its range

is western North America from Oregon down through Mexico and Central
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The raccoon is
strictly nocturnal
(active at night); it
is seldom abroad dur-
ing the day, although
occasionally it takes
sun baths well up
among the branches
of a tree. This pic-
turesque animal is
trapped and hunted
only for its skin and
is not difficult for . )
hunters to trap. It is hunted at night with
trained dogs which follow the trail until the
raccoon is forced to take refuge in a tree.
There the animal is at the mercy of the
hunter’s gun. It is a brave fighter, however,
and few dogs will care to attack a raccoon
singlehanded.

If caught young and brought up by hand,
raccoons make interesting pets; but it is
seldom that a raccoon captured when fully
grown ever becomes thoroughly tame.

The crab-eating raccoon is found in
northern South America. It is quite similar
to the common raccoon in outward appear-
ance but has much shorter hair. Conse-
quently it has the appearance of a much
longer-legged animal.

The coati is about the size of the raccoon
but has a long tail and a long snout-like
nose. There are two main forms of these
animals, the white-nosed coati, found from
northern Mexico to Panama, and the red
coati, found throughout northern South
America as far south as Paraguay. The coati
is more arboreal in habits than the raccoon.
(Arboreal means living in trees.) Generally
going about in droves, coatis search both the
ground and trees for food, which consists
largely of fruits
and vegetable
matter. They
also eat reptiles,
birds, eggs and
insects. They
do most of their
hunting during
the daylight
hours. A coati
makes an inter-
esting and
amusing pet and
is frequently
kept by natives.
It has an en-
dearing kind of
awkwardness.

The coatl, a cousin of the raccoon. This animal,
found in the Americas, makes an interesting pet.

Both pictures, New York Zoological Society
The panda, a native of Asia. It is the size of a large cat.
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On account of their
long snout they are
often falsely called
ant-eaters by animal
dealers, which is very
confusing, for the
ant-eater is quite dif-
ferent.

The little caco-
mistle, or ringtailed
cat, an alert-look-
ing animal, dwells
in western North
America from Oregon south to Panama. In
general color the cacomistle is pale yellowish
gray with numerous black hairs scattered
over its back and head. Its head and body
are about thirty inches long, and its beauti-
fully ringed tail is about fifteen inches long.
The cacomistle is known by many different
names, including civet cat and bassaris.

It seems to prefer to live among rocks and
cliffs but is equally at home among trees, for
it climbs well. It feeds to a great extent on
rats and mice but also likes birds, insects and
fruits. The young, generally three or four
to a birth, are born in May or June. The den
is often in a hole in a tree or it may be a cave
among the rocks.

The kinkajou is a long-bodied, short-
legged reddish-brown animal with a prehen-
sile, or grasping, tail. The kinkajou is
frequently sold by animal dealers under the
inappropriate name of “honey bear.” It
becomes very tame and makes a delightful
pet, being easy to keep alive on a fruit diet.
The kinkajou inhabits the forests from cen-
tral Mexico to central Brazil. Arboreal in
habit, it rarely descends to the ground, finding
a living among the branches of the trees—
fruit, and other vegetation and birds’ eggs.
It is also said to
be very fond of
honey.

The bassari-
cyon looks like
the kinkajou;
unless both ani-
mals are closely
examined, it
could easily be
mistaken for
one. However,
in skull charac-
ters, they differ
widely, one way
by which ani-
mals are classi-
fied. The bas-
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saricyon has forty teeth, the same number as
the raccoon, while the kinkajou has but
thirty-six. In habits these creatures are
much the same. The bassaricyon is found in
the forests of Central America and northern
South America.

The panda is a beautiful animal about the

size of a large cat. :
‘This animal and the
giant panda are now
put in a family by
themselves. Once it
was thought that the
pandas belonged to
the same family as
-the bears. The pan-
da is red in color
with black feet and
legs, a long bushy
tail that is ringed
and light fawn-
colored markings
about the head. It
is found in the
mountain forests of
southeast Hima-
laya, in northeast-
ern India, upper
Burma and in the
Yunnan and Szech-
wan provinces in
southwestern China,
at an elevation of
7,000 to 12,000 feet.
Though this inter-
esting animal may
sometimes devour
insects, its food
is chiefly vegetable,
bamboo shoots,
leaves and various
fruits being to its liking. Captive individuals
appear to be fond of eggs, so these might be
included in their diet in the wild. They make
interesting pets but unfortunately do not
appear to be hardy in captivity.

The giant panda is a strikingly colored
animal, creamy white with black ears, black
spots over the eyes, a black band extending
over the shoulders, black feet and legs and
darker underparts. It is about the size of a
small black bear. Its range is very limited in
extent, in the mountains of Szechwan and
northern Yunnan provinces of western China,
at an altitude of from 6,000 to 10,000 feet.

At this altitude the mountain sides are
covered with a dwarf bamboo, and it is in the
bamboo that the giant panda makes its home.
Bamboo appears to be its only food. In the

spring and summer the tender shoots are
taken, but in the fall and winter the leaves
and stalks are eaten. The panda does not
hibernate as do the bears of that region.
This I can personally vouch for, having fol-
lowed their tracks for many miles in the
snow and having seen the animal itself during
the winter. The
panda is fond of
taking sun baths
in the boughs of
some large trees,
a fact which
often leads to its
downfall for its
white color
makes the ani-
mal very conspic-
uous.

Up until 1936
few people real-
ized that such an
animal as the
giant panda ex-
isted. The pan-
da’s home was so
inaccessible and
covered such a
limited territory,
and the food w&s
so restricted
that no live
specimens were
ever captured for
exhibition at the
zoos of the world.
But at last, in
the year 1936,
one of America’s
greatest zoos,
the Brookfield
Zoo in Chicago secured a female baby giant
panda. This animal, Su-ling by name, be-
came very popular. Her odd coloring and
playful nature made her so great an attrac-
tion that the zoo soon secured a second
specimen named Mei-mei. In 1938 the New
York Zoological Park obtained ,another
young giant panda and named it Pandora.
Both to children and to adults Pandora soon
became the most popular animal in that zoo.
During the New York World’s Fair Pandora
moved her residence to the fair grounds and
there she delighted thousands of persons with
her playful antics and entertaining ways.
Since that time other giant pandas have been
exhibited in the zoos of North America and
Europe.

THE NEXT STORY OF ANIMAL LIFE IS ON PAGE 997,

New York Zoological Society
The giant panda, a rather rare animal, found in western
China. It is related to the panda, shown on the preceding page.
The giant panda is a great favorite with visitors to the zoo.
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WHAT IS A BALLOON BARRAGE?

© British Combinc.
This is an ingenious method of combating air raids. Balloons filled with hYdro en gas are attached to thin steel

cables which, in turn, are attached to heavy reels or winches, The reels are placed around a factory, munitions dump
or even a city. The balloons are allowed to rise several thousand feet. If the propeller of an attacking plane strikes
either a balloon or a cable, it is almost sure to be wrecked. If the raiders suspect that a balloon barrage is near, they
fly high to avoid it. This lessens the accuracy of their bombing. When a balloon is struck by bullets, it loses gas,
and slowly sinks to the ground, where it can be patched and used again.
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HOW DEEP
IS THE SEA?

THE sea varies in depth quite as much as
the land varies in height. There are
slopes descending gradually from the shore
and getting deeper and deeper; there are
plains and table lands that run for miles
at about the same depth; and there are prec-
ipices with sheer descents into chasms over
six miles deep.

All these facts are known as the result
of thousands of soundings taken over many
years in various parts of the ocean. Charts
have been prepared of the Pacific, Atlantic
and Indian oceans showing the depths dis-
covered at different places. Interest in the
study of ocean depths was increased when
it was discovered that telegraphic messages
could be sent by cables laid under water.
This was about the middle of the last cen-
tury. Since then, various expeditions have
gone out for the purpose of measuring, or
sounding, the depths.

Up to 1912 the deepest sounding recorded
anywhere was 5,269 fathoms, which is sixty-
six feet less than six miles. This was in
the North Pacific near the island of Guam,
in the Ladrones. This sounding was made
by the American ship Nero in 1906, but in
1912 the German vessel Planet found a
deeper place forty miles northeast of Minda-
nao, one of the southern islands of the Phil-
ippines. This great depth, which has been
known ever since as the Planet Deep, is
the continuation of a deep trough in this
part of the Pacific discovered by the Planet
earlier in the same year, and the depth re-
corded was 5,352 fathoms, or six miles and
414 feet. In 1924 the Japanese vessel Man-
chu found a deeper place fifty miles off
the coast of Japan. It let out 32,644 feet
of wire without touching bottom. More re-
cently a depth of 35,410 feet has been
found in the Mindanao trench.

In the Atlantic the deepest sounding re-
corded is 4,562 fathoms in the Nares Deep,
north of the West Indies; and in the
Indian Ocean the deepest is 3,828 fathoms
in the Wharton Deep, south of the East
Indies. A fathom is six feet.

Courtesy, Submarine Signal Co.

Sound from the ship goes to the bottom and returns.
The time taken for this trip indicates the depth,

The average depth of the ocean is from
10,000 to 15,000 feet. Of all the sound-
ings taken in different parts of the world,
about fifty exceed 4,000 fathoms, and it is
interesting that, though roughly the great
depths of the sea correspond to the great
heights of the mountains, the greatest sea
depths are about a mile in excess of the
greatest heights on land. To travel from
the top of the highest mountain to the bot-
tom of the greatest depth in the sea
would mean covering a perpendicular dis-
tance of over twelve miles, and this on a
globe six feet in diameter would be repre-
sented by a scratch measuring not more
than a tenth of an inch in depth.

How do men find out the depth of the
sea? The simplest plan is to let down a
weighted rope, marked off at intervals. When
the weight has touched the bottom, the
depth will be indicated by the rope marker
at the sea’s surface. But this method will do
only for comparatively shallow depths.

" When it comes to sounding great depths,
it is necessary to use other methods. Un-
til 1920 the most accurate device was a fine
wire with a weight attached, which was let

875



WONDER QUESTIONS

down to the bottom. As the weight, or sinker,
touched bottom, the depth was automatically
recorded. However, this method was not al-
ways accurate as it was possible for the wire
to be carried by currents, so that it was not
certain that the depth had been taken
vertically.

Before we examine an improved method for
measuring ocean depths, let us consider how
we would determine the distance of a certain
place if we knew only that, in an automobile
going at 25 miles an hour, it would take us
four hours to get there and back again to our
starting point. Since the automobile covers 2 5
miles each hour, it will have traveled 100
miles in four hours. Therefore, the distance
to the place in which we are interested is 50
miles, that is, one-half of the distance for the
complete trip.

We are now ready to apply this reasoning
to the measurement of ocean depths. We send
a sound signal through the water and record
the time which elapses between that instant
and the moment when the sound comes back
as an echo reflected from the ocean bottom.
Since we know the speed of sound in water,
we can then calculate the distance to the
bottom.

Ingenious electrical instruments have been
invented which send out the sound-wave,
measure the time taken for its return to the
ship, and then automatically record the depth
of the bottom.

WHAT DOES THE PATTERN IN
A BRICK WALL MEAN?

The bricks which are commonly built up to
make a wall are 8 inches long, 4 inches wide,
and about 214 inches thick. The bricklayer
binds them with mortar, which is made by
mixing together with water either lime and
sand, or cement and sand. Mortar, however,
is not a strength to the brick-work, but a
weakness, and because the mortar joint is a
weak point the bricklayer avoids arranging
his bricks so that one joint comes directly
over another.

If a wall were built with the mortar joints
directly over each other, and a heavy weight,
such as an iron column, were placed on a part
of the wall, all the mortar joints would give
way under the strain, and the column would
sink and push the bricks down or out. Brick-
work is built in a regular pattern to avoid
weak joints, and this pattern is called a bond.

Some forms of bond are American, English
and Flemish. In English bond the brick wall
is built of layers, or “courses,” of bricks laid
alternately, one row all lengthwise and the

next row all endwise. A brick put lengthwise
is called a stretcher; a brick laid sidewise is
called a header. We can easily see how
stretchers and headers in alternate layers
prevent the weak mortar joints from coming
over each other. In order to start the rows
of headers right, a small piece of brick has to
be built in next to the first header of the row;
and this piece is called a closer. The pattern
of Flemish bond is different, and some people
think it looks better; each row is composed
of alternate headers and stretchers. In
American bond five or six rows of stretchers
are so laid that the joints do not come to-
gether. Then a row of headers is laid.

WHAT ARE THE SPOTS THAT
WE CALL FRECKLES?

What we usually speak of as freckles are
spots of yellowish brown color which are
seen on the skin of some people. They occur
chieflly on the face, on the neck and on the
hands, that is, on the parts of the skin un-
protected by clothes. Some people are much
more likely than others to have this coloring
produced, and in some it disappears quite
quickly, while in others it lasts a long time.

Often the freckles are the result of the
action of the sun which causes certain cells
of the skin to produce coloring matter or
pigment. There are cases, however, in which
freckles do not appear to be caused by very
hot sunshine or exposure, but are an inher-
ited trait.

Brown spots which sometimes develop on
the skin of old persons are not freckles.

WHO WAS THE MAN KNOWN
AS BUFFALO BILL?

Buffalo Bill was a real person. His name
was William Frederick Cody and he was born
in Towa in 1846. In 1860 he became one of
the riders of the Pony Express which carried
the mail from St. Joseph, Missouri, to Sacra-
mento, California. During the Civil War he
served as scout and guide and also in the
cavalry. He was then engaged by the Kansas
Pacific Railroad to furnish buffalo meat for
the laborers on construction work. In eighteen
months he killed nearly 35,000 buffaloes,
thereby gaining the name by which he is best
known.

Afterward he served several years against
the Indians, was a member of the Nebraska
Legislature and, in 1883, organized his Wild
West Show to represent life upon the plains
before the region was thickly settled. For
many years it was very popular, not only in
the East but in Europe. He published several
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books before his death in Denver, Colorado,
in 1917. He is buried in a tomb blazed from
the rock on top of Lookout Mountain, twenty
miles from Denver.

WHY MUST A BABY LEARN
TO WALK?

Many animals are able to run about almost
as soon as they are born. A chicken walks at
once, and a calf is soon frisking about its
mother. A baby is born quite helpless and
requires a long time to learn to toddle along.

The reasons are difficult to tell in simple
words. Walking on two legs is difficult for
any of the mammals. The bones and muscles
and many of the organs seem better suited
to movement on all fours. As the picture on
this page shows, a baby can not stand upright
at birth because the centre of gravity is in
front of the hip-joints. This causes the body

WHY WILL A SLATE PENCIL WRITE
ON SLATE BUT NOT PAPER?

The slate pencil writes on slate because
the slate is harder than the pencil. As
you write, you press the pencil against
the slate, and the pencil rubs off, leaving
marks on the slate. You can see for your-
self that this is true, because the pencil
grows shorter, the more you use it. You
know this is true for another reason. You
can wash off the slate-pencil marks and the
slate is left bare and smooth, ready to be
used again.

5

The picture at the left shows a baby several months old, in her play-pen. She is not yet able to stand
without holding to the fence of the pen. See how her body leans forward. In the next picture we see

the same child a few months older.

Now she can stand and even walk without support.

Her hack is

straight. The centre of gravity has shifted from in front of the hip-joints and is now back of the hip-joints.

to lean over frontward. As the child grows,
changes occur in the body. The centre of
gravity shifts and is now back of the hip-
joints, and so it is possible to stand. You
might expect the child to tip over backward
_ when the centre of gravity shifts. This is pre-
vented by a strong band of muscle and tissue
in front which aids in keeping the balance.
And, as you know, when a child can easily
stand alone, he very soon walks.

The slate pencil will not rub off upon pa-
per because the paper is not hard enough.
If you pressed a slate pencil sharply against
a paper, the paper would tear.

Now let us see what makes a lead pencil
write. Actually it does not contain lead at
all, or any metal. Nearly all metals are too
hard to mark paper—that is, to rub away
against paper so as to leave marks; and there
are no metals whose colors would show well
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against paper. A “lead” pencil is made up
of tiny crystals of carbon. This form of car-
bon is called graphite, from the Greek word
for “writing.” The crystals are small and
of such a shape that they can easily be
rubbed away from one another.

The firmer and harder we press with our
pencil the more graphite is rubbed down
by friction on to the paper to record the
track of our pencil. So you see, both the
slate pencil and the lead pencil, and crayons
as well, “write” by rubbing off particles of
themselves on the writing surface. Black-
beard chalk writes in this way; you can
see the chalk on the board.

WHY DO DARK CLOTHES KEEP US
WARMER THAN LIGHT CLOTHES?

A thing is dark, even in the light, because,
instead of reflecting, or throwing back the
light from its surface, it keeps the light, or
absorbs it. Light and radiant heat are really
the same thing, and as a rule anything ab-
sorbing or reflecting the one absorbs or
reflects the other. So light clothes throw back
from their surface the light and the heat that
strike them. Probably nothing will throw
back all the light and heat that strike it, and
even the whitest snow will melt under the
sun’s rays. But while light things keep only
a little of the light and heat that fall on them,
dark things absorb practically the whole, and
so they get warm,

WHY DOES A WASP’S POISON NOT HURT
THE WASP?

We can ask the same question about many
animals and plants containing substances
poisonous to creatures of other kinds, but not
to themselves. For instance, why should a
poisonous serpent biting itself or another ser-
pent of the same kind do no harm with its
poison?

We are gradually coming to realize that the
answer is to be found somewhere in the chem-
istry of life. The fact that different creatures
differ from one another must mean, among
other things, that each kind of creature has
a chemistry peculiar to itself. That is the
real explanation of the fact that the wasp’s
poison is not poison to the wasp, nor the
snake’s poison to the snake.

Each kind of creature, then, has its own
special chemistry. For the purposes of its
own life it produces certain substances, useful
as means of offense or defense. But it is in
the very nature of the case that no kind of
living thing could produce and retain sub-
stances poisonous to itself and still live.

WHY DO WE GET HOARSE
WHEN WE HAVE A COLD?

The voice is produced in a little box in
the throat called the larynx, in which are
two membranes called the vocal cords,
stretching across the box. By their vibration
and contraction, they produce the different
noises and sounds which make our voice.
Now, when we get a cold in the throat these
vocal cords swell up and become filled with
fluid, and are therefore thick and irregular.
The result is that they are unable to produce
a clear note, and so the voice sounds thick
or hoarse. It is as if the string of a fiddle
were soaked in hot water at spots along its
length until it had become uneven, and
swollen or thick. It would then be unable
to vibrate properly, and we could not pro-
duce a clear note with it. It would sound
scratchy or hoarse,

WHAT IS THE SALVATION
ARMY?

In 1865 William Booth, a Methodist min-
ister, founded a mission in London for the
“salvation of mankind from all forms of
spiritual, moral and temporal distress.” It
grew rapidly and in 1878 adopted the name
“Salvation Army.”

Within three-quarters of a century the
Salvation Army spread over the world, to
97 countries and colonies, and now preaches
in over 100 languages. In addition to its
17,500 religious centers, it has 1,600 insti-
tutions which minister to the needy. Among
these are hospitals, nurseries, settlements,
children’s homes, work for prisoners, and
shelters and food depots.

In addition to weekly religious instruction
to children and young people in Sunday
schools, the Salvation Army opcrates the
Corps Cadet Brigade of young people from
the ages of thirteen to eighteen who engage
in a six-year course of Bible study, Salva-
tion Army doctrines and related subjects in-
tended to prepare them to be leaders in the
Army.

The Scouting program, with its camping
fun, is open to all children and youths, Boys
from eight to eleven are called Chums, and
the girls, Sunbeams. Boys from twelve to
eighteen are Life Saving Scouts, and the
girls are Life Saving Guards.

The Young People’s Legion, a religious
and social organization, has recreation,
handicraft and hobby classes, dramatics and
other activities. From the age of ten on,
children may find instruction in music with-
out charge.
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WHY WILL ORDINARY GLASS
NOT BEND LIKE STEEL?

Different kinds of matter have different
properties; some kinds will bend, or can be
hammered into thin sheets, or drawn into
long wires without breaking, while others
will not. The differences depend on the way
in which the molecules of the thing in ques-
tion are joined to each other. Glass is one
of the things that are more or less rigid and
brittle, while wax, for instance, can be molded
into any shape.

But it is very interesting to find that the
same thing may sometimes be brittle and
sometimes plastic, according to circum-
stances, and the most important of these
circumstances is the temperature. Glass itself
gives us an instance of this. It is quite true
that ordinary glass will not bend, or, rather,
that it will not bend much, though special
plastic glass is easy to bend or mold.

If we make even ordinary glass hot—red-
hot or a little less than red-hot—it will bend
quite readily into any shape we please. Then
we can cut it with scissors, or draw it out with
pincers, or mold it into any shape we like.
This is the general rule with a great many
things which are rigid and brittle when they
arecold. It must mean, of course, that when
the glass is made very hot, its molecules do
not hold on to each other so tightly.

HOW DOES THE COLOR OF A FLOWER
GET INTO THE BUD?

You have seen the tiny brown seeds of the
dandelion floating through the air on their
fluffy parachutes. They fall to earth at last
and sink into the ground. Packed in each
brown seed are cells that rest during the
winter and wake up in the spring, and food
to nourish the cells when they wake up and
start growing. As they grow, they split apart
and form more cells, each pair of new cells like
the one which split. The new ones grow and
multiply and the coating of the seed bursts
open and the forming of new cells continues.
Some cells join together to make roots, some
to make leaves and stems and the parts of the
flowers, and so on.

Now you want to know what makes the
color of the flowers. If you will turn to page
5614 you may read about the mysterious
little chromosomes and genes in the cells that
are responsible for the size of the plants, the
shape of the leaves, the color of the flowers
and many other things. Chromosomes are
thread-like bodies. When a cell divides, its
chromosomes divide also. They divide length-
wise. Scientists believe that much smaller

bodies, called genes, lie along the length of
the chromosomes like beads on a string,
hundreds of genes on each chromosome. Each
gene controls a tiny part or characteristic of
aplant or animal. Certain genes, for instance,
control the color of a flower; and so, even
while the brown seed is resting in the earth,
it contains the genes which will make the
dandelion yellow like its parent; and the
yellow is in the bud before the flower opens
because the color-genes were in the seed.
This brings us to the subject of heredity.
Color in flowers generally follows certain laws
of heredity which scientists have discovered.
Pages 5613 to 5618 tell about these laws.

WHAT DO WE MEAN
BY THE BULB OF A PLANT?

Mother Nature has developed a wonderful
way of storing up food during the winter
months for the usc of certain young plants
when they come to life in the spring. She does
this by means of the bulb, a big bud more or
less in the form of a bulb. The bulb we know
best is the onion. Flowers of the lily family,
and others, also have bulbs.

A bulb, which generally develops under-
ground, consists of a cluster of scale-like
leaves growing from the end of « short stem.
In the centre of the bulb is a thick little b-ud.
The leaves surrounding this central bud con-
tain the food that the plant will need when it
starts to grow. These storage leaves in turn
are protected by outer layers of thin leaves.

There are two kinds of bulbs. The lily and
the tulip have scaly bulbs. These consist of
narrow and thick leaves that overlap like the
shingles on a roof. Plants like the onion and
the hyacinth have bulbs with broad leaves
that wrap around like a series of coats. They
are called tunicated or coated bulbs. A tunic,
you know, is a kind of coat.

CAN FLOWERS TALK
TO ONE ANOTHER?

No. Flowers are wonderful in many ways,
and they can do many things, which even
men can not do; but they can not talk to each
other, either by words or by expression or by
any other kind of movement. Only the ani-
mal world can do this, because only in the
animal world haslife developed what is called
a nervous system.

No plant has a real nervous system, much
less anything like a brain. We know that
many of the lower animals can, in effect, talk
to each other, but all of these have some kind
of nervous system.

THE NEXT WONDER QUESTIONS ARE ON PAGE 1353,
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THE GREAT PLANT CLIMBING IN THE SEA

The most amazing plants grow in water and not on land. Shackleton
forests near Tierra del Fuego, and soundings showed that sor:e of the monster seaweed plants peeping above
the water were 610 feet high, over 100 feet taller than the tallest land tree—the Australian eucalyptus, shown
on the left, which sometimes reaches 500 feet. The monument on the right is 145 feet high. Seaweed is
valuable to man for the chemicals which can be extracted from it, particularly potash, sodium and iodine.
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HEN living

creatures be-
X% gan to be we do
of not know, but some
of the great events in their
history are clear. It is al-
most certain that plants got
the start of animals, for plants
are able to feed on air, water and
salts, while.animals are seldom able
to feed at such a low level.

It is almost certain that the first
thoroughly successful creatures were
microscopically small, They swam
about in the sea by means of one or
more vibrating lashes of living matter.
They possessed chlorophyl or some
other coloring matter which enabled
them to use the power of sunlight,
| and they were probably nearer to
> plants than to animals.

Whenever and wherever well-lighted
shallow waters were established, some
of the pioneer free-swimming plants
would anchor themselves, and thus

&} began the history of fixed seaweeds.
A”  When we look at the beds of seaweed

2 exposed at low tide, we are looking

at a very old type of vegetation; and
® it may be that some of the beautifully
o} colored kinds are extremely ancient
forms of life.

When continents and ocean basins
were established, and when the shores
were slowly raised, as often happens,
the conditions began to be favorable
for land plants, which gradually ap-
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PLANTS AND THEIR ANCESTORS

peared, with true
roots for absorbing
water and salts
from the soil, and
true leaves for absorbing gases
from the air. Or it may have
been that some of the simple
plants of the sea made their
way up estuaries to rivers and lakes,
and, after sojourning in swamps and
marshes for ages, began at last to
colonize the dry land.

Some of the liverworts of to-day
may be representatives of the ancient
pioneers. 1In any case the rock-story
does not show any fossil land plants
in the earlier strata, while there are
plenty of traces of seaweeds; so that
it is safe to conclude that plant life
was at first aquatic. We may per-
haps picture three great epochs.

1. The primeval Open Sca, teeming
with small swimming grcen plants.

2. The floor of the illumined Shallew
Sea, with anchored aquatic plants whose
descendants varied greatly through ages
and ages, some of them having characters
that fitted them to live on “dry” land. -

3. The beginning of land vegetation :

descended from salt and fresh water an-
cestors.

In each age some kinds made them-
selves more and more at home where
they were, while others pushed on to
new adventures and conquests. The
simplest plants that live an inde-
pendent life are among the fresh and
salt water alge. Such are the diatoms,




single-celled plants with beautifully
sculptured shells of flint, which abound
both in fresh and salt water. Such
are the tiny plants that form a green
coating on the cool and shady side of
trees and gate-posts, coming off on your
fingers like wet paint.

But many of the seaweeds are very far
from simple, and among the brown ones
especially we find mimic roots and stems
and leaves. The root, however, is only a
holdfast, an anchor, and the leaves, or
fronds, absorb water with the oxygen and
carbon dioxid dissolved in it. In the
brown seaweeds there is chlorophyl as in
the green ones, but some yellow pigment
is added. In the red seaweeds, though
one can hardly believe it, there is chlor-
ophyl again, but it is masked by an en-
tirely different red pigment, which may
perhaps help the plant to avail itself of
the very blue light of moderately deep
water.

On the shore the green seaweeds are
most abundant in the shallow water, and
red ones in the deeper water; the browns,
like the bladder-wrack, are in between.
Waving about like flags in the water are
the great tangles, but we do not see much
of them except at the very lowest tides.
One of the giant tangles, much burned to
yield potash and iodine, has a stem a hun-
dred feet long and fronds of several hun-
dred feet. In actual length these kelp-
tangles exceed the height of the Big Trees
of California, but they have no strength
of tissue; they float in the water, buoyed
by numerous gas-bladders.

HE PLANTS THAT FEED ON OTHER

PLANTS OR ANIMALS

Parallel to the seaweeds or alge are
what we call the Fungus Family—molds
and mildews, mushrooms and toadstools.
They are without chlorophyl and cannot
live an independent life. Many of them
feed on rotting matter; the others prey on
living plants or animals. The simplest
kind of fungi are the almost ever present
bacteria, single-celled plants of very small
size, which cause rotting, some kinds of
fermentation, and many diseases, such as
plague, cholera and tuberculosis. Many
of them, however, are useful.

Very interesting are the incrusting
lichens which we see on stones and
trees, for they are “double plants,” con-
sisting of an alga and a fungus living
together in a partnership that helps both.
The fungus-partners serve to fix and to

shelter; and they absorb the water and
salts. The alga-partners have chlorophyl
or some allied pigment, and are able to
build up carbon compounds. It some-
times happens that the fungus-partners
get the upper hand and absorb the algwe,
but this means putting an end to their
own existence. They cannot continue
long without their green allies.

HE PARASITE WHICH FORCES THE

GREEN ALGZE TO BE ITS SLAVE

One of the discoverers of the secret of
lichens writes of them very vividly:

The master is a fungus, a parasite which is
accustomed to live upon others; its slaves are
green algae, which it has sought out, or indeed
caught hold of and compelled into its service.
It surrounds them, as a spider its prey, with a
fibrous net of narrow meshes, which is grad-
ually converted into an impenetrable cover-
ing; but while the spider sucks its prey and
leaves it dcad, the fungus incites the alge
found in its net to more rapid activity—in-
deed, to more vigorous increase.

It should be mentioned here that in the
lichens it is the fungus-partner that pro-
duces the spores, but the alge enter into
the partnership almost from the very first.
Lichens may be flat or tufted or hairy;
and their colors are often fine. Reindeer-
moss, on which reindeer largely depend,
is a lichen; and so is Iceland-moss, which
is used in making a delicate food for in-
valids. Another interest of lichens is that
they do a good deal in the way of weather-
ing the rocks and beginning the formation
of soil on the mountain-tops.

Lichens do not lead on to anything
else; and, of course, the molds, mildews
and mushrooms and other fungi cannot
be considered as leading to the higher
plants, for they do not live independently.
Therefore, it must be supposed that the
next step in the development of plants
after the seaweeds, was that which led
to liverworts and mosses.

HE MYSTERY IN THE KNOB AT THE

END OF THE STALK

Spreading on moist banks of clay, or on
the rocks by the side of a waterfall, there
are often flat, sprawling green liverworts.
Many of them do not get beyond the level
of prostrate fronds, but others are divided
into lobes, which look like attempts to
make leaves. These are often very well
ventilated and provided with numerous
internal spaces, in which the work of
building up carbon compounds goes on
effectively, though the light of the places
where the liverworts flourish is often very
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_THE LIFESTORY OF A PIECE OF SEAWEED

e

1. This is the common bladder-wrack seaweed of our
island coasts. Air bladders enable it to keep floating,
and the ends of some of the branches are swollen and
have little dimples called conceptacles.

2. This is a section through part of a swollen end,
showing two of the dimples. Inside each is a mass of
hairs which are the male parts of the seaweed.
globular bodies are the female parts.

The

3. The male parts branch out, and the ends swell and
become filled with yellow grains. When ripe, the
ends burst, and the grains, each with a pair of tiny
hairs to help it to move in water, are thrown out.

4. The egg-bearing organ is surrounded by the male
hairs. It contains eight little egg-cells, which it dis-
charges into the conceptacle, and then into the sea.
On the right the egg-cells are escaping.

1

6. The sperm and egg
blend and form a fer-
tile egg-cell ready to
germinate.

5. The egg-cell is now sur-
rounded by the sperms, which
are enabled to move about
by hair-like attachments,

7. The fertilized egg de-
velops into a young sea-
weed plant, with sucker-
like attachments.

8. The young plant now
grows and branches, as
shown here, and at last
becomes a mature plant.,
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dim. The liverworts make spores inside
a knob on the end of a delicate stalk; and
these spores, falling on the damp ground
or carried away by water, develop into
liverworts with male and female organs.
The spore-making generation arises, as
always, from a fertilized egg-cell.

Fond of moist and shady places, mosses
are among the most beautiful of plants.
‘They are very delicate—sometimes like
tufts of hair, -sometimes like prostrate
feathers, sometimes forming spongy
cushions, as in the well-known bog-moss.
They are what might be called sociable,
for if there is one there are many. They
soon fill up any suitable place; they
multiply quickly, and even a detached
fragment can grow into a complete moss.
Although they prefer moist places, many
of them are able to survive on dry walls
or tree-trunks. They can be dried till
their leaves are crisp, but a heavy shower
puts them right again. They absorb
water by their whole green surface, and
also by thread-like rootlets that fix them

- to their station. They form a class of
pigmies, but they often show a consider-
able advance of the liverworts, having
short stems and numerous leaves.

OW THE EGG-CELLS OF THE MOSSES

ARE FERTILIZED

If we peer into the top of a vigorous
moss plant, we may see the male and
female organs, which correspond to the
flowers of higher plants. Often the two
kinds are on separate plants. The mi-
croscopic egg-cell, which lies in the re-
cess of a body shaped like a flask, is
fertilized by a swimming male cell, and
the fertilized egg develops into a spore-
case or capsule borne on the end of a
delicate stalk. Thus there are two gen-
erations, the ordinary leafy moss plant,
which has male and female organs, and
then the spore-producing generation. The
strange thing is that the second genera-
tion grows on the shoulders of the first.
When a ripe spore-cell is carried from
the burst capsule by wind or water or
insect, and lights on a moist place, it
grows out into a delicate threadwork,
much resembling some of the green algz,
and from this there arises the leafy moss
plant.

This complicated life-history—spore-
bearing plant to egg-bearing plant and
then to spore-bearing plant again—is
called alternation of generations. 1In one
of the cave-mosses, where the light is
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very scanty, the threadwork gives out
an emerald light. Some of the cells act
like reflecting mirrors. The liverworts
and mosses are among the simplest land
plants of to-day, but there is no reason
to believe that they led on to anything
higher in the gradual development of the
plant kingdom.

It may be that this is the Golden Age
of ferns, for there are as many living now
as there have been in the past, and far
more than in the ancient days of the
Carboniferous Era. They are very varied,
from delicate filmy ferns, which one might
almost mistake for mosses, up to bracken
ferns six feet high; from the delicate
maidenhair ferns to giants like the royal
fern and the tree ferns. There are some
seven thousand different kinds, and they
range from the tropics to the Arctic.
They show a great advance on mosses,
for they have numerous vessels for trans-
porting fluid materials within the plant,
and the spore-bearing and egg-bearing
generations are both of more elaborate
structure than in the mosses.

HE LITTLE PLANT MANY PEOPLE

HAVE NEVER SEEN

When we look on the under side of the
fronds of a fern we see brown spore-
making organs, and it is often easy to
dust our hand with the minute spores.
When a spore of a fern lights on suitable
moist soil it develops into a little plant
which many people have never seen. This
bears the sperm-bearing and egg-bearing
reproductive organs, and from its fertil-
ized egg-cell there develops the spore-
making fern plant. .

In the time when the coal-bearing
rocks were being formed (the Carbon-
iferous) the most prominent plants were
ferns, horsetails and club-mosses, along
with some relatives of these, which are
known only as fossils. There was a
great vegetation of flowerless spore-
plants, and it was from this stock that
there arose the seed-plants which by
and by conquered the whole world.

ERNS AND MOSSES AS ANCESTORS

OF FLOWERING PLANTS .

It is a complicated story, and most of
the chapters are still unread, but the main
thing is that in very early times—prob-
ably in the Carboniferous Age—seed-
plants arose from the great stock to
which ferns, horsetails and club-mosses
belong. In the flowering plants that we
are familiar with there are two kinds of



spores just as there are in water-ferns
and some club-mosses—one kind of spore
is represented by the young pollen-grains
produced by the spore-making organs we
call stamens; and the other kind of spore
is formed insid: the spore-making organs
we call ovules, and develops into a struc-
ture called the embryo-sac, which con-
tains the egg-cell.

But the pollen-grain commonly con-
tains, when ripe, three cells, and that is
all that is left of the male generation.
These three cells pass down the pollen
tube which grows from the pollen-grain
when it is landed by wind or insect or
otherwise on the tip of the pistil; and one
of the three, a sperm-cell, reaches the egg-
cell inside the embryo-sac and fertilizes
it, so that a young plant begins to develop.
It is interesting that in cycads, and in the
maidenhair tree, the fertilizing male cells
should still be free-swimmers with many
lashes, resembling the free-swimming
male cells of the great fern alliance.

HE EMBRYO AS THE GRANDCHILD

OF THE PLANT IT GROWS ON

Turning to the other side of the flower,
we find that the space in the ovule pro-
duces a structure called an embryo-sac.
This comes to have eight cells and one of
the eight is the egg-cell. After it is fer-
tilized by the sperm-cell, it develops into
a young embryo plant in an ovule. The
embryo plant and the surrounding parts
of the ovule together constitute a seed.
But, as Dr. MacGregor Skene says in
his delightful book on Common DPlants,
“the embryo is not the child of the plant
on which it grows, by which, in the early
stages of its life, it is nourished; it is the
grandchild. Between the two there is an
intermediate generation, reduced to a few
cells, never having an independent exist-
ence, but still recognizable.” All this is
difficult, but it is worth puzzling over.

HE SEEDS THAT DRIFT ABOUT

IN THE WIND

The young plant gets a good send-off
in life. While the ancient spore-plants
were spread abroad by spores, their suc-
cessors, the seed-plants, are spread abroad
by seeds; and this is the surer way. In
the geological Middle Ages (called the
Mesozoic) there was a great wealth of
cycad-like plants, along with their prede-
cessors—the ferns, horsetails, club-
mosses, and the now extinct relatives of
these. The cycads, the maidenhair trees,
and the conifers are true seed-plants, but

PLANTS AND THEIR ANCESTORS

they do not quite rise to the level of flow-
ering plants. In a pine tree the female
cones bear on the upper surface of each
scale two ovules which are quite naked.
In early summer these scales open, and
the pollen-grains—each of which has two
air-bladders, or floats—are drifted by
the wind and caught in a drop of sticky
fluid on the tip of the exposed ovule. It is
not till the next summer that the fertiliza-
tion of the egg-cell takes place, and it is
not till the third year that the winged
seeds are liberated and borne about by the
winds.

The true flowering plants are divided
into two great classes, the Dicotyledons,
with two seed-leaves (cotyledons)—such
as buttercups, chickweeds, roses and
daisies; and the Monocotyledons, with
one seed leaf—such as the lily and the
daffodil, the orchid and the grass.

RUE FLOWERING PLANTS
ARE THE MOST NUMEROUS

Now, in the monocotyledons the leaves
usually show a number of large strands
joined by delicate cross-connections; in
dicotyledons the strands or bundles usual-
ly form a more noticeable network. The
stem of a dicotyledon can go on growing
in thickness indefinitely, but in most
monocotyledons the stem does not in-
crease in diameter after it is formed. Ev-
eryone is familiar with the tapering stem
of an ordinary dicotyledonous tree, and
the cylindrical stem of a monocotyledon-
ous tree such as a palm. Finally the parts
of the flower in monocotyledons are usu-
ally in threes, while the others are usually
in fours or fives.

It is not yet possible to make a true
census of the vegetable kingdom, because
many thousands of plants have yet to be
identified. However, botanists have esti-
mated that the total count must be nearly
half a million. Of these the True Flow-
ering Plants are by far the most numerous.
They are probably followed in order by
the Fungi and Bacteria, Seaweeds or Al-
gae, Mosses and Liverworts, Lichens,
Flowerless Plants with Vessels, and final-
ly by the Naked-seeded Plants.

The high place on the list of the para-
site plants is striking, but it is important
to know that the true flowering plants
lead the fungi and bacteria by a propor-
tion of about ten to four. In fact, the true
flowering plants may be called the great
conquerors of the vegetable kingdom.

THE NEXT STORY OF PLANT LIFE IS ON PAGE 1013,
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A PERPETUAL CALENDAR

To ascertain any day of the week, look in the Table 1 for the year required. Under the months are figures
which refer to corresponding figures at the head of the columns of Table 2.

For example: To know on what day of the week December 18, 1934, fell, look in Table 1 for 1934. Ina
parallel line under December is the figure 6, Now look at the 18th day given on this page in column 6 and you
will find it to be a Tuesday.

TABLE 1
Common years, 1753 t0 1951 Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Scp. Oct. Nov. Dec.
1761 1789 1807 1835 1863 1891 1925
1767 1795 1818 1846 1874 1903 1931 4 7 7 3 5 1 3 6 2 4 7 2

1
1778 1801 1829 1857 1885 1914 1942

1762 1790 1819 1847 1875 1909 1937
1773 1802 1830 1858 1886 1915 1943 5 1 1 4 6 2 4 7 3 5 1 3
1779 1813 1841 1869 1897 1926

1757 1785 1814 1842 1870 1898 1927
1763 1791 1825 1853 1881 1910 1938 6 2 2 5 7 3 5 1 4 6 2 4
1774 1803 1831 1859 1887 1921 1949

1754 1782 1805 1833 1861 1889 1907 1935
1765 1793 1811 1839 1867 1895 1918 1946 2 5 5 1 3 6 1 4 7 2 5 7
1771 1799 1822 1850 1878 1901 1929

1755 1783 1806 1834 1862 1890 1919 1947
1766 1794 1817 1845 1873 1902 1930 3 6 6 2 4 7 2 5 1 3 6 1
1777 1800 1823 1851 1879 1913 1941

1758 1786 1815 1843 1871 1899 1922 1950
1769 1797 1826 1854 1882 1905 1933 7 3 3 6 1 4 6 2 5 7 3 5
1775 1809 1837 1865 1893 1911 1939

1753 1781 1810 1838 1866 1894 1917 1945
1759 1787 1821 1849 1877 1900 1923 1951 1 4 4 7 2 5 7 3 6 1 4 6
1770 1798 1827 1855 1883 1906 1934

Leap years, 1756 to 1952

)

1764 1792 1804 1832 1860 1883 1928 7 3 4 7 2 5 7 3 6 1 4 6

1768 1796 1808 1836 1864 1892 1904 1932 5 1 2 5 7 3 5 1 4 6 2 4

1772 1812 1840 1868 1896 1908 1936 3 6 7 3 5 1 3 6 2 4 7 2

1776 1816 1844 1872 1912 1940 1 4 5 1 3 6 1 4 7 2 5 7

1780 1820 1848 1876 1916 1944 6 2 3 6 1 4 6 2 5 7 3 5

1756 1784 1824 1852 1880 1920 1948 4 7 1 4 6 2 4 7 3 5 1 3

1760 1788 1828 1856 1884 1924 1952 2 5 6 2 4 7 2 5 1 3 6 1

TABLE 2
1 2 3 4 5 6 7

1 Monda Tuesda: Wednesday  Thursday Friday Saturday SUNDAY 1
2 Tucsda})" Wednc:}::!ay Thursday Friday Saturday SUNDAY Monday 2
3 Wednesday — Thursday Friday Saturday SUNDAY Monday Tuesday 3
4 Thursday Friday Saturday SUNDAY Monday Tuesday W ednesday 4
5 Friday Saturday SUNDAY Monday Tuesday Wednesday ~ Thursday 5
6 Saturday SUNDAY Monday Tuesday Wednesday Thursday Friday 6
7 SUNDAY Monday Tuesday Wednesday  Thursday Friday Saturday 7
8 Monday Tucsday Wednesday ~ Thursday Friday Saturday SUNDAY 8
9 Tuesday Wednesday  Thursday Friday Saturday SUNDAY Monday 9
10 - Wednesday — Thursday Friday Saturday SUNDAY Monday Tuesday 10
11 Thursd 1y Friday Saturday SUNDAY Monday Tuesday Wednesday 11
12 Friday Saturday SUNDAY Monday Tuesday Wednesday ~ Thursday 12
13 Saturday SUNDAY Monday Tuesday Wednesday  Thursday Friday 13
14 SUNDAY Monday Tuesday Wednesday  Thursday Friday Saturday 14
15 Monday Tuesday Wednesday  Thursday Friday Saturday SUNDAY 15
16 Tucsday Wednesday ~ Thursday [riday Saturday SUNDAY Monday 16
17 Wedncsday Thursday Friday Saturday SUNDAY Monday Tuesday 17
18 T'hursday Friday Saturday SUNDAY Monday Tuesday Wednesday 18
19 Friday Saturday SUNDAY Monday Tuesday Wednesday ~ Thursday 19
20 Saturday SUNDAY Monday Tuesday Wednesday  Thursday Friday 20
21 SUNDAY Monday Tuesday Wednesday  Thursday Friday Saturday 21
22 Monday Tuesday Wednesday  Thursday Friday Saturday SUNDAY 22
23 Tuesday Wednesday — Thursday Friday Saturday SUNDAY Monday 23
24  Wednesday  Thursday Friday Saturday SUNDAY  Monday Tucsday 24
25 Thursday Friday Saturday SUNDAY Monday Tuesday Wednesday 25
26 Friday Saturday SUNDAY Monday Tuesday Wednesday  Thursday 26
27 Saturday SUNDAY Monday Tuesday Wednesday  Thursday Friday 27
28 SUNDAY Monday Tuesday Wednesday  Thursday Friday Saturday 28
29 Monday Tuesday Wednesday  Thursday Friday Saturday SUNDAY 29
30 Tuesday Wednesday  Thursday Friday Saturday SUNDAY * Monday 30
31 Wednesday — Thursday Friday Saturday SUNDAY Monday Tuesday 3
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The new style calendar was introduced in 1752. That year is the same as 1772 from January 1 to September )
2, and the same as 1780 from September 14 to December 31.  September 3rd to 13th were omitted in the intro- d
duction of the new-style calendar. )
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THE STORY OF BRAVE WILLIAM TELL

WILLIAM TELL was said to be the
finest crosshowman in Switzerland and
the best handler of a boat on the storm-swept
lake of Uri. He lived quietly in a mountain
cottage with his wife and children whom he
loved warmly. He hunted deer in the moun-
tains and went fishing on the lake. His
children never lacked good food and clothing.
His home was trim and neat. There was no
family in that district more firmly established
in peace and con-

William Tell kept a steady eye. “Why,”
said he, ‘“should a man show reverence to
an empty cap?”’

At this there came from behind the soldiers
the figure of the Governor of the district,
the tyrant Gessler. It was this Gessler who,
set over the freedom-loving Swiss by their
conqueror and oppressor, the Duke of Aus-
tria, had trodden liberty under foot. He
had murdered and imprisoned all who stood
against him, and,
as a last barbar-

tentment.

One day Tell
went to the fair !
at the near-by |
town of Altdorf
to sell the deer-
skins that he had
been collecting,
and to buy warm
winter clothing
for his family.
He made a good
bargain for the
deerskins, and he
was striding
across the village
square, happy
and at peace with
all the world. In
an hour or more
he would be sing-
ing a song on the
road to his moun-
tain home., Sud-
denly he felt his
arm seized and
found himself in
the grip of an Austrian soldier. In another
instant he was surrounded. The soldier who
had seized his arm pointed to a pole with
a cap on the top. “It is death not to bow
to that cap!’ said the soldier.

A silence fell upon the whole square.
People left off their trading and crowded
round the group. A thing greater than trade
was at stake now—a man’s freedom, a
nation’s liberty. William Tell brought his
eyes from the cap on the pole to the soldier’s
face. “I have done nothing unlawful,” he
said slowly.

“You have insulted the majesty of the
Duke!” said the soldier.

L

William Tell and his son. This artist has chosen to show the
apple pierced by the arrow, not cut in two.

ity, had declared
that everyone
who did not do
homage to the
Duke’s cap set
up on the pole
should die.

William Tell
faced the Gov-
ernor. He feared
n» man. No one
could break his
{)roud spirit. In
1is mountain he
had brooded
upon the shame
of the slavery
which enchained
his country and
had already
spoken with his
friends of resist-
ance. Never
would he do hom-
age to the badge
of the tyrant.

“So you would make a jest of the sign of
majesty?” asked the Governor, approaching
Tell, while the soldier saluted.” At tliat mo-
ment there came from the crowd a child’s
cry of “Father! Father!” The crowd turned
about, opened out and William’s little son,
who had come without leave to the fair, was
rushing to his father. The Governor caught
the boy’s arm. “Is this the traitor’s son?”
he asked.

“Hurt him not,” said Tell. “He is my
first-born.”

“Oh, T won’t hurt him!” answered the
terrible Gessler. “If any harm should come
to him, it will not be by me, but—by you.”
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A horrible smile lighted his eyes. ‘“Here,”
said he to a soldier, “take the boy and tie
him to the trunk of that linden tree over
there, and place an aPple on his head.”

“What is this for?”’ demanded Tell.

“T am told that you are called the best
crossbowman of Switzerland,” replied the
Governor, “and I should like to see an ex-
hibition of your skill. And I am willing to
pay for a good show. You are as good as
dead this minute for refusing to salute the
Duke’s cap. But I am in a merciful mood.
Listen! If at this distance you can shoot
an arrow so as to split the apple on the curls
of your first-born, I will let you go free. If
not—if you miss the apple, or kill your child
—1I will execute you, here and now.”

“Have you no mercy?”’ cried Tell, trem-
bling with indignation. “And do you think
I will attempt to save my own life at the
risk of my son’s?”

“I am doing you a favor,” replied Gessler.
“By a lucky shot you may save your life,
and go home!”’

Tell held out a hand which was trembling.
“How can a man aim with a steady hand
an inch above his son’s temple?”

Gessler laughed brutally, “You either
shoot an arrow, or die.”

“Then I will die.”

“And first your child shall have his neck
wrun% before your eyes!”

A blinding passion of indignation swept
over the noble soul of the mountaineer.
“Give me the bow,” he said. “One thing in
mercy I ask. Let the child’s face be turned
away from me. Let me not see his eyes fixed
upon me.”

A way was cleared between father and
son. A dense multitude stood on either side.
The boy, with his face to the tree, bound by
ropes to its trunk, felt the apple weigh like
lead uﬁon his head. A dreadful silence fell
upon the market square. William Tell chose
two arrows. One he thrust in his girdle; one
he fitted to his bowstring. Then for a mo-
ment he stood, bowed, his eyes downward:
he was praying. You might have heard a
leaf fall, so still was the place.

Then Tell raised his head; his eyes were
steady; his hands had become still; his face
was like iron. He brought the crossbow to
his shoulder and laid his eye to the feather
of the shaft. Twang!

The arrow shot forward, and buried itself
deep in the tree. The agple fell in equal
parts on either side of the boy’s head. A
roar of cheering went up to heaven, and
Gessler turned to Tell.

“A good shot, traitor!” he said cruelly.
“But tell me, for what reason did you take
two arrows?”

Tell laid his hands upon the arrow in his
girdle. “If the first arrow had hurt my
child,” he said, “this one by now would be
through your heart!”

“Oh! So I run in danger of my lifer”
said the Governor. “But I will keep the
pledge I gave you. You shall not die. I will
give you your life. But the rest of that life
you will spend in the dungeons of my castle,
and your bowstring will not then be a danger
to me.”

At this Tell was seized again, and rushed
by the soldiers through the scowling mob
to the quay, where the Governor’s ship was
moored. But it chanced that as the ship
crossed the lake of Uri a storm arose, savage
and wild, and it seemed as if everyone would
be drowned. The Austrians could not manage
the vessel and began to abandon hope.

In their panic they remembered that Tell
was reputed the best sailor in that part of
the world, and spoke to the Governor. “Laoose
him,” said Gessler, “and let him save us.”
So Tell took the helm, and under his guid-
ance the little ship soon righted herself. But
as he headed her for the shore he was think-
ing, not of Gessler and the Austrian soldiers,
but of freedom—ireedom for himself and for
Switzerland. He resolved to free himself and
save his country.

He brought the ship close to a rock that
jutted out from the coast, and then, as it
shot past, he sprang suddenly upon the rock,
and left the Austrians to save themselves.
Swift of foot, he scaled the rocks, climbed
the cliff and made his way across the moun-
tains to a place on the road which Gessler,
if he saved himself, would have to pass.
Here he lay concealed among the bushes,
with an arrow fitted to his bowstring, his
heart set on delivering Switzerland from the
tyrant,

As he waited, darkness fell among the
mountains. Presently there came to him the
tramp of feet. “And if I live to return to
Altdorf,” Gessler was saying, “I swcar I will
destroy the whole brood of this traitor Tell,
mother and children, all in the same hour!”

“You shall never return!” said Tell to
himself. And as the soldiers went marching
on, he let fly the arrow, and Gessler dropped
dead in the dust.

With their leader fallen, the soldiers be-
came confused and fled. But Tell’s friends
rallied around him.

Thus William Tell inspired the rising of
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the Swiss people, which led to the overthrow
of the Austrians and made Switzerland a
free country.

They would have made him king, but he

shook his head and went back to his home
among the mountains. This legend of brave
William Tell has inspired many artists, writ-
ers, musicians for more than six centuries.

THE SWISS GUARDS WHO DID THEIR DUTY

THE Swiss have often been noted for brave

deeds, but one of those we like to think
about most was done by Swiss soldiers far
away from their own beautiful country, in
Paris, in 1792, the year of the Revolution.

The French kings had learned to rely on
the Swiss, and had formed a guard of honor
of trusty yeomen from Lucerne and other
cantons, and called it Les Gardes du Roi,
The Guard of the King.

When the mob stormed the Tuileries Pal-
ace, where the royal family were, on August
10, 1792, the Swiss Guards stood firm, de-
fending King Louis XVI and his queen, so
that the angry rioters could reach them only
over the bodies of the Swiss. One after an-
other the soldiers were massacred, fighting
bravely till two battalions were overcome;
others fell on September 2 and September 3.
The Swiss Guards were almost wiped out.
Only a few remained alive,

At Lucerne, this lion, carved in the everlasting rock,
defend the French king. The Latin words above the li

The great Danish sculptor Thorwaldsen
designed a beautiful memorial for the Swiss
Guards, which has been sculptured out of
the natural rock in the Glacier Garden at
Lucerne. It represents a wounded lion pierced
by a broken weapon, defending with its paw,
as it lies dying, a shield bearing the fleur-
de-lis of France. On the rock over the lion’s
head we read: Helvetiorum fidei ac virtuti,
a Latin inscription which means “To the
fidelity and courage of the Swiss.” Then
the names are given of those brave officers
and men who fell) not in defense of their
own country, but simply in devotion to a
foreign king.

If you ever go to Lucerne, be sure to see
the lion, for it is a touching monument to
loyalty, carved in the Alps of the men’s
native land. More than 150 years ago they
fell, but their memory is still dear in the
land of their birth.

Culver Service

tells the story of the Swiss Guards who died trying to
on mean: “To the fidelity and courage of the Swiss.”
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A FRUGAL HERO OF ANCIENT ROME

ROME became a great power because her
citizens were honest, single-minded men
who worked hard, loved their country, gov-
erned it wisely and fought for it bravely.
In its early days the little state was sur-
rounded by enemies, and men would be called
from their farms outside the city to defend
it against the Volscians, the Samnites and
other peoples who were their neighbors in
the narrow peninsula of Italy.

One of the bravest of the early Romans
was the farmer-statesman, Manius Curius
Dentatus, who fought bravely against Rome’s
enemies when need arose. Humble by birth,
he had won the esteem of his fellow-country-
men so that three times they elected him to
the consulship, the highest office of the state,
and twice gave him a triumph—a great
honor for a Roman.

But when the fighting was over, Dentatus
would go back to his farm, and work there
with his own laborers in the fields until his
country called for him again; for he was

a man of sturdy, self-respecting character,
living a simple country life. For him luxury
and ease had no attraction.

It is said that the Samnites once sent
messengers to him with valuable presents
and much gold in the hope of bribing him
over to their side. They found him seated
beside his hearth cooking a meal of turnips
in an earthen pan. When Dentatus saw the
gold, he refused it with contemptuous laugh-
ter, saying that he would rather rule over
those who lived in plenty than to be a pos-
sessor of wealth himself, and that he was
neither to be overcome in battle nor bribed
by money. So the Samnites, shamefaced,
had to return home, carrying the presents
they had brought.

It was men of this type who built up the
great Roman Empire. In their hands the
state was safe; but when love of gain and
pleasure became the heart’s desire of the
Romans, their empire could stand no longer,
but gradually fell apart.

THE RACE FROM MARATHON

««R EJOICE, we conquer!” Gasping out

R tJhese words as jo?/fully as his parched
tongue can utter them, a poor wornout youth
drops lifeless into the arms of those Athen-
ians who have hurried out of their city to
learn his tidings. His faint whisper goes
from mouth to mouth: “Marathon is ours!
We won! We won!” Anxiety turns to joy
throughout the city.

The story of the victory of Marathon is
one of the most thrilling the world has ever
known. It takes us back over two thousand
years to one of the first decisive battles in
the world’s history. Darius, the Mede, has
made himself master of Asia and, angry at
interference on the part of some little Greek
state, he assembles his picked soldiers, sum-
mons various Persian tribes and sails over
the Agean Sea to conquer all the Greek
states.

Athens is the first large city in his con-
quering path. The Athenians feel the need
of aid from the famous Spartans, whose state
lies 120 miles to the south, across the Isth-
mus of Corinth. The army of the Medes
and Persians is fast approaching, and Athens
will soon be attacked. How are the Spartans
to arrive in time? The rulers of Athens
seated in grave council on the Acropolis, send
for Pheidippides, their champion runner, who
has won for his state the myrtle crown at
the famous Olympic games. The city fathers

command him to run and urge Sparta to
come to their aid. For two days and two
nights Pheidippides runs, swimming the
rivers and climbing the mountains in his
path.

But the Spartans are envious and mistrust-
ful of Athens. Though brave and fearless,
they lack intelligence; and, besides, they
are a very superstitious people, and so Phei-
dippides is sent hurrying back with the news
that their army will come, but can not start
until the full moon.

Pheidippides races back to Athens again.
The Athenians have now been thrown on
their own resources. The Persians have
landed and the Athenians resolve to oppose
them at once. The weary but dauntless Phei-
dippides takes his long spear and his heavy
shield, and marches with 10,000 picked men
to meet the foe. We read on page 914 of the
famous battle at Marathon where these
10,000 Greeks took their stand and drove
back the mighty army of Medes and Per-
sians—but this story is of Pheidippides.

With Marathon fought and won, the vic-
torious Greeks call to Pheidippides to take
the glad news to the capital. Flinging down
his shield, he runs over hill and valley the
twenty-six miles to Athens. There, sinking
into the arms of friends, and gasping, “Re-
joice, we conquer!” the gallant runner dies,

THE NEXT GOLDEN DEEDS ARE ON PAGE 1255,
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ATTRACTIVE SEED-MARKERS

AFTER you have prepared the soil and
planted the seeds in your garden, you
will have to rely on your memory to tell
you what seeds have been planted in any
particular row—that is, until the plants
have come up out of the ground. To enable
them to know at all times just where they
have planted their seeds, some gardeners
place a stick in the ground and on top of
this they set the packet in which the seeds
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pattern of the marker, using the design in
Figure 1 (each square represents a square
inch). Trace out this pattern on the board,
and cut it out with a jig-saw if one is avail-
able. If not, use a small handsaw to cut
roughly to shape and then whittle off the
superfluous wood with a sharp carving knife
or pocketknife. When this has been done,
bevel the edges with your knife and sand-
paper them to make them smooth.

SINGLE 15785

S 6

How to make the two seed-markers described in the present article.

were originally contained. This system has
its disadvantages. For one thing, the gar-
den is apt to look rather unsightly until
the plants grow up and the sticks are re-
moved. Again, rain may soak the packet on
the stick until it is impossible to make out
any of the printing on it. Or else a gust of
wind may carry off the packet.

It is easy to make wooden seed-markers
that will be attractive and that will remain
sturdily on duty until it is time to remove
them. The first marker that we are going
to describe is simple but effective. It is
to be made from a smooth board from
14 to Y4 of an inch thick. Make a paper

On the top of the marker print the name
of the plant in black or red water cclor and
underneath this make a drawing of the fruit
or vegetable in question (see Figure 2): you
may copy the illustrations to %)e found in
Tue Book or KNOWLEDGE. Paint the fruit
or vegetable the appropriate color with
water colors; then, after the paint has dried,
apply a coat of shellac. When you have
made as many markers as are necessary
and have inserted them in their appropriate
places, your garden will present a very
attractive appearance.

There is another type of marker that is
particularly suitable if it is to be of a
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THINGS TO MAKE AND THINGS TO DO

permanent nature. For this you will need
first of all a cylindrical stick from one and
a half to two feet long; the stick to which
rockets are attached will answer the pur-
pose very well. You will also have to have
a block of wood two inches square.

Draw diagonals on two of the opposite
sides of the block (EB and GD in Figure 3).
Then saw the block into two segments, or
parts—ACBDEG and BDFHEG, in Figure
3. These two segments will serve for two
different markers, A hole is to be made
in one of the segments with a gimlet or
other boring tool at the place indicated in
Figure 4. This hole is to be just wide
enough to permit the cylindrical stick to
pass into it, and it is to be at least 14 inch
thick. Dip the cylindrical stick in wood
glue and place it in the hole. If the stick
is too large for the opening, sandpaper it
until it fits, If it fits too loosely, it would

be well to place a little plastic wood about
the sides of the hole, before you insert the
stick in it.

Next you are to prepare a little slab of
wood, 3 inches by 4 inches by 4 inch. On
one side print the name of the plant and
make a colored painting of it with water
colors., Then finish with a coat of shellac,
as you did in the case of the other type of
marker that we described above.

The next step is to place the slab in posi-
tion, painted side up, on the side of the
block opposite the cylindrical stick (see
Figure 5). The slab is to be fastened to
the block by means of wood glue; it may
also be nailed or screwed down to the block.
Your marker is completed; Figure 6 shows
how it looks when ready for service. The
end of the cylindrical stick is now pointed
and the stick is inserted in the ground to
a depth of about six inches,

TOY ANIMALS FOR YOU TO MAKE

VERYBODY loves a circus. It is not

very often however that one can see a
circus. Wouldn’t you like to have one of
your own, to which you could go as often
as you liked? A real circus would cost thou-
sands of dollars.
It is possible
however to make

following simple but very effective patterns.
While some children copy patterns from
their animal books, you will find it quite
easy to make your patterns for these ani-
mals if you first lay out your sheet of paper
in 1 inch squares.

’ As the bear, the
| wolf and the

a little circus
that will delight
you and your

hippo have each
been drawn on
squared paper

friends. The lions
and tigers and

4

just like yours,
you may count

hippos and s / each square in
wolves of this * . ' ° ‘e L~ the picture as 1
circus will make . \d iinch and note the
a very brave general propor-

appearance, but
they could not

\

tions of the ani-
mal. This enables

possibly harm
you or your
friends for they

you to make sev-
eral marks or
dots as guides

are all of wood.

Here are three
toy animals for .
your circus, which can be made from thin,
soft wood or even from the tops and bot-
toms of old cigar boxes. Directions for
making other animals for your menag-
erie are given in other volumes, but you
will find it easier first to make the bear,
the wolf and the hippo as shown in the

The hippo is easy to cut out.

for drawing the
rough outline of
the animal in
question. Now carefully check your draw-
ing with the corresponding one shown in
this book and make any desired final
changes in your pattern.

Your pattern may now be transferred to
the thin wood (this should be not less than
14 inch nor more than 4 inch in thickness)

892



TOY ANIMALS FOR YOU TO MAKE

either by using carbon paper or by cutting
out and tracing on the outline with a pencil.
If you have decided to use cigar boxes,
these must first be cut apart and the tops
and bottoms should be made smooth b
scraping or sandpapering. Cedar, from whi
most cigar boxes

which you decide to put on these animals
should be painted a bright color with com-
mon oil paints or with water colors. In
fact, these should be painted brighter than
is actually desired. If used, water colors
should be applied with a brush not teo full

of color. Care

age ma((lie, is will should be taken
t t i
guarl;)gse uonlttesg y“"ﬁs:> —] \ ;ll;?ctea(]it ?x?t? It]ltl);
heavie(;' toys are = \ gradi I’{N ﬁf t IIL e
wanted. \ wood. en this
The animal is or the oil paint is
n_t: ;1{ t sh git[l)l ed \\ /’\ N d?”tﬁn oil stain
either wi a o e proper
scroll saw or by > - shade can be
whittling. The / ~ rubbed over bath
cutting should be / wood and decor-
?Oll;e vergil care- > altiolrxl witIlj a soft
t - — . i
l?ngé alimlfeousto L cho Tibed

many different
angles with the
grain of the wood. It is not in the least
like straight cutting with the grain, or
even straight cross-cutting, and the wood
sometimes has a way of splitting off an
important part of the animal’s anatomy.
Sometimes much
of this difficulty

Do not.cut between the wolf’s legs.

should be rubbed
down with two
or more coats of
wax. If only common oil paints are used the
spots and other markings should be made
after, rather than before, the first coat is
applied. The colors for each animal will be
left to your judgment. For example, you

bear brown, black

with short grain
can be prevented
by noting the
direction of the

|

]

B

or white, depend-
ing upon which
one of these bears
your toy most

may paint the
TN

grain in the wood
before the pat-
tern is trans-
ferred.

closely resembles.
But what colors
are proper for the
wolf and the

A base is next
needed upon
which to mount
each animal.

/X

hippo?

You will find
, '\ suggestions for
making three

Each one of these
should be at least

174 inches wide,

and about as “

your menagerie
on page 1775 in
Volume 5. In

/ more animals for

long as the total
length of the ani-
mal. After each
animal and its base have been sandpapered
and balanced, the base is carefully nailed
to the animal’s feet with two or more small
brads or nails. Be sure that your animal
is placed along the centre line of your base,
or else he may topple over on the slightest
provocation. Animals that collapse so easily
delight the hunter but not the circus man!

Now you are ready to give the animal
his color. Any spots or other decorations

Watch the grain of the wood in making the bear,

the patterns
given in other
chapters in this
book, we add certain details that will make
your task a bit more difficult. The principles
followed, however, will be just the same, so
that it would be well to master the methods
explained in this chapter. Lay out your
1-inch squares as carefully as possible and be
sure that you draw your animals accurately.
Above all, you should not work too rapidly,
you should stop now and then to examine
the work already done.
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HOW TO MAKE A GIRL’S WORKBOX

HAVE you ever thought of the joy it
brings to have a real workbox of your
own? Of course you could buy one at the
store, but it is really easy to make a box
like the one in the picture.

Take a piece of cardboard thick enough
to make a firm foundation, and on this trace
the lines below. Cut the cardboard all

A 8

3 g

(2 C

The pattern of the girl’s workbox.

around the outlines of the diagram. Bend
the four pieces which are intended to form
the four sides. Do this while following the
lines carefully, so that the bottom of the
box will be quite even. Straighten the card-
board again, and cut two pieces of cretonne,
each one covering entirely the piece of card-
board which includes the bottom and sides
of the workbox, Cut the material about a
quarter of an inch bigger all round than
the cardboard, to allow for turning in the
edges, which otherwise would fray and look
untidy; then glue the cretonne on the card-
board, back and front. When this is done,
let it dry for one day.

The next thing to do is to bend your cov-
ered cardboard again, just as you did before.
This will be quite easy now, for although
you cannot see the lines, the cardboard will
bend naturally and without any difficulty in
the same place. Join the corners A together
by sewing the cretonne on the two sides with
over-and-over stitches using a needle with
strong thread to secure the corners, top and
bottom, very firmly. The same thing must
be repeated in the corners marked B, C, D.

The workbox now stands, and is covered
and lined. Some cord, sewn round the foot
of the box will make a neat finish and
slightly raise the box. Now the cover must
be made, and this is the most interesting

part of the work. Cut a piece of cardboara
to fit exactly the top of your workbox;
then, before putting on the cretonne as you
have done on the other part, put a layer of
cotton-wool to form padding, and cover it
over with the material. Do this on both
sides of the cardboard, taking great care to
turn the edges in, as described for the other
part of the box, before gluing the cretonne
down. A strip of material is fixed on the
inside of the lid, and sewn at regular inter-
vals, to receive a thimble, a pair of scissors,
a crochet needle and other things. The cover
is then put on the box part by slipping two
small pieces of cretonne under both cover
and back of box, one on each side, to form
hinges. These are then sewn very firmly,
so that the lid can be opened and closed
without getting torn or unstitched.

A silk cord running all round the top will
hide the joining of the cretonne, back and
front, and can be sewn with light, long
stitches, tacking the cretonne on both sides,
thus making the edge of the box quite firm
and neat. This gives a pleasing finish to
the box.

Your workbox is now ready. Vou will
find that not only is it extremely decorative,
but it will give you long service. It will

The workbox lined and ready for use.

provide you with ample space for your sew-
ing things, and it will enable you to keep
them neatly and to have them ready at all
times for whatever tasks you may have to
perform—from making a dress for a doll to
mending a rip in your clothes. A workbox
of this sort shows how easy it is to make
useful things with a few odds and ends
and a certain amount of skill and patience.
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HOW TO REFINISH A PIECE OF FURNITURE

PERHAPS you now have in your room a
piece of valuable furniture the var-
nished surface of which has become scratched
or spotted or otherwise unsightly. If neither
the grain of the wood nor the color shows to
advantage, you may well decide to refinish it.
In case the grain of the wood is truly beauti-
ful, it would be a great mistake for you to
cover it with paint or with some other simi-
lar finish, or even to use too dark a stain. In
most cases oil or wax can give your piece of
furniture a finish which will prove most satis-
factory both in appearance and for use.

REMOVING VARNISH

Prepared varnish-remover may be used to
loosen the old varnish, which is then easily
wiped off with a piece of cotton cloth, but it
is often better to scrape and then sandpaper
the old finish from the piece of furniture
before the new finish is applied.

This scraping is usually done most easily
with a steel scraper, which may be bought
in any hardware store for a small amount.
Pieces of window glass, however, will be
found entirely satisfactory if you do not
have a metal scraper.

In either of these two cases, scrape with
the grain of the wood but not across it. Hold
the steel or glass scraper firmly at an angle
of about 45 degrees, with the top inclined
away from you. It should be pushed steadily
away from you if you are to obtain the best
results possible. Ordinarily this can be done
most easily by pressing the thumbs back of
the scraper and holding it at the desired
angle with the fingers placed in front of it.

RENEWING SCRAPER EDGE

If the steel scraper fails to remove the
varnish after a time, it is due to the loss of
its cutting edge. These are easily renewed
by first filing the edges perfectly straight,
and then turning back new burrs, or cutting
edges, with another steel surface (the shank
of a screwdriver will answer the purpose).
Whenever this difficulty arises in scraping
varnish with the edges of a piece of glass, it
is necessary to secure a new piece.

Sometimes it is not possible to use these
scrapers in removing the old varnish from
irregular parts or from corners. However, it
is important to have every trace of the old
finish removed before the new finish is ap-
plied. Of course prepared varnish-remover
may be used, as suggested above. Ammonia

(full strength) may also be applied for the
purpose. This will quickly loosen the old
varnish, which is easily removed with cheese-
cloth or any soft rag.

Be careful not to allow the ammonia to
remain on the surface longer than is needed,
as the fumes may stain the wood after the
varnish has been loosened. If by any chance
this should happen, you may bleach the
stained parts to their original color by apply-
ing a solution of oxalic acid, which is made
by dissolving 2 tablespoonfuls in about 1
pint of hot water. In case this is used, its
action should be watched with care in order
that the stained parts may not be bleached
too much.

SANDPAPERING SURFACES

After all traces of the old varnish have
been removed, the surfaces should be finished
smooth with fine sandpaper. The piece of
furniture is now ready to be oiled. Raw or
unboiled linseed oil should be used, but if
this is not thinned with a little (14 to 4)
benzine, it will tend to become gummy when
it is applied.

The mixture of raw linseed oil and ben-
zine may be applied either with a brush -
with a piece of cloth. It should then be
allowed to stand for several hours until the
wood has absorbed as much of the oil as
possible. If convenient the oil should be
applied one day and allowed to stand over-
night or even longer. Otherwise it will be
necessary to repeat this process until the
desired body of finish is obtained.

FINAL TOUCHES

Regardless of the number of hours the
mixture is allowed to stand on the piece of
furniture, all remaining traces of oil should
be wiped off with a soft rag (a woolen rag is
preferable). Then rub the surfaces hard
with a piece of felt to polish it. You will be
better satisfied with the finish if you.repeat
this oiling process several times, although
this is not necessary. The final polish is
given by applying one or more coats of floor
or furniture wax and by rubbing each coat of
wax as was done with the oil.

If you have followed the above directions
carefully, you will have a beautiful piece of
furniture that will compare favorably with a
new article. Indeed a fine old piece of fur-
niture, beautifully finished, is often more
desirable than many a new article,
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THE GAME OF ZOO-GUESS

ANE was giving a party for her friends.
Her mother brought in a big board with
two sheets of white paper pinned to it. Then
she sat down at a table at the other end of
the room, and in front of her the children
saw a bundle of little pink envelopes.
“We are going to play Zoo-guess,” ex-
plained Jane’s mother. “First, each boy
must choose a partner. Next, two couples

4/94"
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=

Laughing Hyena

=

Peacock

Frog

Alligator

Camel

partners stood at the table. Jane’s mother
gave each girl an envelope and said, “Go!”
The girls ran to the boys and gave them the
envelopes. The boys tore them open, read
the names of the animals on the pieces of
paper they found and began to draw them.
One of the girls saw her partner draw a
curly line that suggested an elephant’s trunk,
and without waiting for anything more she

Kangaroo

N

Parrot

———

Swat

Some of the animals the children had to guess.

are to begin the game. The boys will take two
pieces of black chalk, and they will stand by
the board. The girls will stand by me at the
table. I shall give each of them an envelope,
and when I say ‘Go’ they must run to their
Eartners and give them the envelopes. The
oys will open these and they will find a
piece of paper in each envelope with the
name of an animal written on it. They try to
draw the animals on the paper fastened to
the board. The moment the girls can tell
what the boys are trying to draw, they must
run to me, and tell me what the animals are
meant to be. The girl who gets to me with
the correct answer first will win a prize.”
Then the fun began. Two boys, black
chalk ready, stood by the board and their

ran back to Jane's mother and said: “It’s an
elephant.”

“Wrong! Go and look again.”

The girl ran back. She saw that the curly
line that she had mistaken for an elephant’s
trunk was meant for a swan’s neck. Before
she could get back to Jane’s mother another
girl had managed to guess what her partner
was drawing, and so she won.

Of course the other children who played
also made mistakes now and then. You see,
they were so anxious to tell Jane’s mother
what the animals were that they never
waited for the drawing to be finished, but
began to guess the very moment that they
saw a beak or a tail, or what they imagined
(often wrongly!) was a beak or a tail.
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A SMALL REED BASKET OR HAMPER

HERE we are going to learn how to make

a little basket, which may be used as
a doll’s hamper or as a receptacle for very
small things.

First of all we must carefully measure
off seven pieces of “Number 4” (or fairly
thick) reed or cane. Most of the big toy-
shops sell this material for weaving, or of
course you may buy it from any basket
factory, if there is one near the place where
you live.

If we make the hamper, 3 inches high,
each piece of cane must be 16 inches long.
These 7 lengths of cane are for the founda-
tion of our hamper, and we will call them

B

1. Position of the spokes.

the spokes whenever we refer to them, as
they remind us of the spokes of a wheel.
These spokes are very important.

Form a cross with 4 spokes across and 3
spokes upright, the 3 upright spokes being
in front as in picture 1.

Hold these spokes between the thumb and
the first finger of the left hand.

Our next step is to select a long piece
of “Number 1” (or fine) cane, which we
shall call the weaving-cane, as it weaves
in and out of the spokes, just as the threads
of any woven material pass over and under
each other.

We must hold the weaving-cane in our
right hand, a few inches from one end. Place
this end of the weaving-cane at dot L in
picture 1, and pass it under the four spokes
at A, over the 3 spokes at B, under at C,
and over again at D. We draw this as tightly
as possible and pass the cane under the tiny
end to form a tie.

In picture 2 we are able to see just how
the weaving-cane travels, if we follow it
from the letter L.

8

From this point we weave over one spoke
and under the next until we have passed 8
spokes, which brings us to the left side of
picture 2, where we see two spokes taken
together. Some of us may think that this is
a mistake, but it represents the correct
method. In weaving we must have an odd
number of spokes, because where the weav-
ing-cane passes over one time, the next time
it must go under.

At the place marked X in picture 2, we
cake two spokes together and treat them
just as though they formed one spoke.

By taking the two spokes together, we
manage to fasten the odd number in quite

2. Beginning to make the basket.

L -

3. The basket without the lid.

securely. Continue the weaving over and
under, taking care, when you come to the
spoke with the little bit beside it (L in pic-
ture 2) that you treat that spoke and the
little bit as one. Always weave in the direc-
tion in which you began.

If we have done our weaving correctly,
the weaving-cane will now pass under the
spoke over which it passed the last time
round.

We must continue our weaving until we
have covered about 1 inch from the centre
of the basket. Then cut off one of the two
spokes taken together and what is Jeft of
the tiny bit of weaving-cane where we started
the weaving process.

One very important thing which it would
be well to make a note of just here is the
right way to hold the work. Hold the work
in the left hand perpendicularly, the weav-
ing-cane being 