
WHEN COAL AND

OIL GIVE OVT -WIND!
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THE
old adage, "history repeats

itself." was never better illus-
trated than In some recent ex-

periments of the government.
Uncle Sam's scientists have gone back'

200 years, dug up a lot of data about
windmills used by our forefathers of
the eighteenth and nineteenth centu-
ries, and combining this with the latest
Inventions in an effort to solve the
greatest problem of the age. so that 50
or 100 years hence, when all the coal
and wood of the country is used up,
we can fall back on the wind to fur-
nish power for all the necessities of
life. By a series of experiments Just
concluded, extending over a period of
more than 20 years, the government
shows that everything about the home
for which power is required may be
accomplished by using the winds.

The winds of the heavens will be har-
nessed and forced to take part in the
labor of the universe. In the old days
windmills were supposed to be good
for only one thing?to raise a little
water from the ground. But, due to
constant effort on the part of the gov-
ernment, what was supposed to be a
dead industry lias been given new life,
and even today the windmills are doing
a small part of the labor of the world.
This has been made possible through
the great development of electric en-
ergy. And It is predicted that, even
though all the coal and wood of the
world does become exhausted, we shall
always have the terrific forces sur-
rounding the earth?the winds?to fall
back upon for power to perform all
necessary work.

Evolution ol the Windmill
Many people remember grandfather's

old windmill, which was looked upon
more as an ornament than anything
else. The evolution of the windmill Is
similar to the evolution of the old mill
wheel, the principle of which is today
embodied in the most powerful engine
known to the world?the turbine, used
to propel our floating palaces across
the seas. The terrific power of this
engine Is well known, but it is nothing
more than a development of the old
mill wheel that used to run the mills
of our grandfathers. And so It is
with the windmill. What was once
thought to be of little use lias been
shown by Uncle Sam's experts to be
one of the most useful inventions of
the day.

The great possibilities of the windmill
of the future, as outlined by the scien-
tists, reads like a fairy tale. It will be,
and is now used, not only to Irrigate

millions of acres of desert land, but in
addition electric power can be stored
sway and kept for future use for
lighting the houso. cooking heating,
and furnishing the water supply. Even
the weekly washing and ironing may
be done by means of the windmill.
Among other Ideas suggested by the
\u25a0dentists is the establishment along all
the roads in the country of electrical
windmill storage places, where any one
operating an automobile may stop, drop
a nickel in the slot, replenish the
supply, and keep on going. In fact, the
possibilities of this latest adaptation of

the windmill are so great as to make
an enumeration of the many things for
which it may be used almost impossi-
ble.

Prof. P. C. Day. Uncle Sam's wind ex-
pert, has spent more than 20 years
Investigating the many uses of the
wind. In 1892 the idea first suggested

itself to him of the vast possibilities in
wind power. This power was being

wasted simply because no accurate
study had been made of Its possibilities*.
He knew of the general impression that

the winds were so variable they could
not be depended upon for any length of
time, but his studies proved this to be
wrong. He knew that winds Increased
and decreased in velocity, but he was
convinced there was always sufficient
unrest in the air currents to maintain
a good average for the day. He pre-
sented his ideas (c the authorities and
permission was given for him to take
up a systematic study of the wind
power of the United States and demon-
strate his theory.

"One of the most promising fields for
the use of the wind,"' said Professor
Day. "lies in the possibilities of suc-
cessfully generating and storing elec-
trical energy, which may be used later
for heating, lighting, charging elec-
trical motor cars, working agricultural
machinery, cooking and other house-

hold wn:-lj. and pumping water for irri-
gation purposes. Electric turbines are
now in successful operation in England,

and there is no question that there is a
wide field of usefulness open to the
electric turbine in this country. It is
feasible to connect a number of mills
to a single storage battery. This
greatly increases its power capacity
and at the same time makes it possible

to store up energy generated during
periods of high winds for use during
periods when the wind is low

"There are many devices for the de-
velopment of electric power by the
winds. In order to Insure the delivery

of a certin amount of electric energy
constantly, windmills may be supple-
mented by a combustion driven engine,
the principle being that when the wind
Is strong the electric generator will be
cr*rr;i tr that power alone. When the
wina velocity falls to a point below that
necessary to cause the generator to
deliver the output required, the engine
will automatically start and continue to
drive the generator until the wind ve-
locity again reaches the point where it
can deliver the required power, when
the engine is automatically cut out and
Ehut down.

"One of the greatest uses of the wind
In the past," continued the professor,
"lias been in navigation of the seas, but
water is not man's natural element, an<t
after ages of effort it is apparent that
the navigation of the air, man's natural
element, is assured. In my study of the
winds I have noticed several things

that will oe of great assistance to
aviators.

"First, there is the effect of the In-
creasing heat of the sun as the day
advances, which warms up the earth's
surface and the layers of air resting on
it. As heated air expands and becomes
lighter it rises, and

%
during the hours of

sunshine ascending currents rise to a
great height. In the summer time
these currents ascend to the tops of the
clouds, which are formed by conden-
sation of the moisture in the surface
air, and as this moisture rises to higher
elevations it cools by expansion and
forms clouds. With the approach of
night the earth cools rapidly, and like-
wise the layers of air. This cooling
causes contraction, and as air from
above descends to fill the space, there
results a general descending movement
of the atmosphere during the night
hours. This latter motion is not so pro-
nounced, however, as the ascending day
currents, and the vertical stability of
the air is greatest during the coolest
part of the day.

"lt is especially important that avi-
ators should escape these ascending
and descending currents as far as pos-
sible. This can be accomplished in a
measure by rising to the higher eleva-
tions during heated portion* of theday, while during the early morning
and late afternoon hours it is feasible
to fly much noarer the earth's surface.
Growth of Wind's Importance

It is almost impossible for me to
enumerate all the uses to which the
winds may be put to serve the needsof man. Air in motion Is a vehicle of
energy, whose power depends upon its'
rate of movement. It has been a potent
agent in the work of leveling moun-
tains and filling the valleys of the
earth by sweeping from one to the
other loose fragments of rock, and
great areas of the earth's surface have
been covered by this action. It trans-ports moisture from sea to land, water-
ing the earth and forming rivers. It
scatters the seeds of plants and trees
far and wid<=-, and thus fosters the dis-
tribution of vegetable life.

"Man haj? made use of this force
from the earliest periods of history
by harnessing it to perform useful
work. The development of a knowledge
of its power may be observed by com-
paring the,rude sail raised by primi-
tive man to assist him In propelling his
dugout across a small stream, or from
island to island, with the full rigged
ship of the present day, as it proudly
moves from some great harbor, laden
with a mighty cargo, to cross the
widest ocean. Likewise may we com-
pare the cumbrous wooden windmills
of the earlier settlers of our own coun-
try with the powerful steel mills of
the present day.

"The uncertainty of continuous or
sufficient wind movement when urg-
ently needed has always militated
against a more extensive use of thi*
natural source of power in labor sav-
ing devices, but there is much work
that can be economically performed by
the wind, especially since there has
been such great development lri the use
of electricity.

Useful in the West
"While the windmill as a power pro-

ducer is in successful operation in near-

ly all parts of the country in a small
way, there are a few sections where tho
average wind velocity near the earth's
surface Is so low that only the very
lightest kind of work may be accom-
plished, and during much of the time
no work at all is possible. On the other
hand, there are large areas where it*
strength is such that mills may be re-
lied upon to furnish all the power
wanted.

"The greatest field now for the sue-

cessful use of the windmill a* a power
producer 1* found upon farm* and
smaller communities farthest removed
from other sources of cheap power pro-
ducers, but with the increasing cost of
wood and coal the use of the windmill
as a producer of heat, light and power
must over increase.

"In the great plains region of the
west, where the lack of rainfall, even
under most favorable conditions, ren-
ders general farming conditions haz-
ardous,' it is necessary that small area*
at least should be made practically Im-
mune from drought by irrigation. Water
at no great depth from the surface may
be found In nearly all these regions,
and the installation of a small pumping
plant operated by wind power will en-
able the small or large farmer at little
cost to irrigate a few acres of garden
or orchard, thus assuring himself
against a total failure of foodstuffs in
years of extreme drouahU In fact.
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there are few portion* of th* country
where Intensive farming is practiced
that a small irrigating plant main-
tained by wind power would not at
critical periods prove a valuabl* ad-
junct to the more extensive field op-
erations. Along nearly the entire coast
line of the country, at the higher ele-
vations in the mountain districts, and
over much of the great prairie regions
of the country the velocity of the wind
during some portions of the day is
nearly always such as to produc* power
sufficient for all forms of work.

"My chief study has been to learn the
average daily wind power, so that any
one might know Just how much wind
could be counted on from day to day.
I have found the average dally winds
near the earth's surface for each hour
of the day and each month of the year
for the last 20 year*. The wind rises
regularly with the increased power of
the sun's advancing heat each day and

falls a* the sun goes down. Near th*
earth* surface the average Increase
In wind movement during daylight
hour* over those of th* night time
range* from 20 to 40 per cent, and in
exceptional cases it* increase is 50 per
cent or more above the average night
velocity. A few exceptions to this rul*
occur near th* Pacific coast, where the
night velocities are equal to or slightly
greater than those of daylight. For
high elevations, like Pike's peak in
Colorado, the dally march of the winds
Is reversed from that near the surface,
and the night velocities exceed those of
the daylight hours.

Blizzards and Hot Winds
"My work has proved that during

daylight the average velocity of the
wind rises to 10 miles per hour or more
over large area* of the country and
passes above 14 miles per hour in por-
tions of the great plains region. In
the panhandle of Texas It rises to 15
miles, also in the western portions of
Oklahoma and parts of North Dakota.
Along the shores of the great lakes it
Is above 10 miles, and exceed* 12 miles
per hour at exposed points, while at
points on the Atlantic and Pacific
coast* the average velocity 1* In excess
of 18 miles,.

"During the investigation I learned
many interesting things about certain
kind* of winds. For instance, there is
the blizzard, an occasional winter vis-
itor of ours, which is Intensely cold
and of great velocity. This wind, or,
a* we call it, blizzard, sweep* suddenly
from the north over the great plains
and upper Mississippi valley, and in ex-
ceptional cases extends far to the south
and east, sometimes lasting for several
days. These storm* are frequently ac-
companied by snow and sleet, and the
frozen ice crystals, driven by the fierce
strength of the wind, together with
accompanying severe cold, force man
and beast quickly to seek shelter or
face probable death.

"Directly opposite to this terror of
the northwest is the "chlnook," a warm
and generally dry wind, peculiar to

mountain regicna These winds fre-
quently follow within a short period
after the blizzard, and the first gentle
touch of their warmth Is like a sum-
mer zephyr as compared with the In-
tense cold previously prevailing. They
begin usually as light breezes, but fre-
quently increase to high velocities,
their warmth and dryness rapidly melt-
ing or evaporating accumulated snow,
and making it possible for domestic or
other animals exposed without shelter
to secure food and obtain rest from
their fight against the cold. Were it
not for the occasional occurrence of
these warm wind*, animal life could
not survive the severe winters of that
region without special protection and
an adequate supply of stored food.

"There is another peculiar wind
known as hot winds. These pass over
the southern plains regions and some-
times extend far into the middle states
during the warmer months of the year,
blowing generally from the southwest
with great force. In many cases they
have been described as similar to a
blast from a hot furnace, absorbing the
moisture from the soil and literally
drying up vegetation as it stands in the
fields. Immense damage has been
caused In a few hours by. these winds,
and much suffering to human and ani-
mal life from the abnormally heated
atmosphere. The damage to crops has
been so widespread as to constitute
a national calamity."

Along with the study of the winds,
Uncle Sam's scientists have been pa-
tiently at work with kites and sounding
balloons, and with wind gauge ther-

mometer and barometer charting theaerial sea.
At the weather bureau is a generalmap showing the extent of man's small
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