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‘Putting Nature’s Power

HAT is the most needed invention?

Not television—not new kinds of air-
planes—not speedier antomobiles. Men of
science are agreed that what the world
needs most 1s a motor which converts the
sun’s rays and other forms of natural ener-
gy into usable power. Orville Wright, Lee
De Forest, Elihu Thomson, and other lead-
ing scientists are among those who pro-
claim the need for a new motor.

There are two seurces of inexhaustible
energy which at once eccur to the inventor
—wave or tidal power, and selar rays. A
[.as Angeles invenior has developed a wave
metor—an “inertia” moter, he calls it—
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Several method: of hars
nessing the tremendous en-
ergy of ocean waves have bt-t'ﬂ_'rlll'ﬂ-

posed. At the left is shown Erich Roeder 3
with a model of his motor, comprised of a circular base
with an upright pillar in its center, 10 which ara connectied
levers operating a generator. Six hemispherical floats, moved
up and down by waves, are expected to drive the generator.

Upward of 40,000 inventions a year
are granted patents by Uncle Sam, but
not one of these offers a practical solu-
tion of the problem which scientists
agree is the most pressing of them all—
that is, how to harness natural sources
of energy for power. Mr. Cole does not
profess to have solved the problem, but
the methods he describes here point
out the trend of probable development.

which gives promise of being developed
into a practical commercial project.

Scores of so-called “wave motors"” have
heen built in the past, but none has proved
a conspicuous success commercially. Usu-
ally the initial erection cost and the main-
tenance cost has been out of proportion to
the results obtained. And, too, the force of
a storm has been underestimated, and the
first severe gale completely wrecks the
machine.

The new “inertia motor"” is absolutely
storm-proof—in fact it could outride a tidal
wave. And, too, it is the acme of simplicity
—it requires no foundation, and has no
an d
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Prnciple of the inertia motor,
operated by wave motion, s ex-
plained by the drawing at the rig:]ﬂ.
When a wave lifts the hollow sphere,
tl‘l-! m.ls:uu weipht inside, because of its
inertia, resists lht movement and exeris
terrific pressure in lower r}'hnl.l:r Enrt:np ail

through tube to operate generator through a

turbine. Current i3 conducted 1o shore by cable.

connection with the ocean bottom except
by ils anchor chains.

A study of the accompanying diagrams
makes it clear how the inertia motor
operales. If vou are mechanically minded,
vou will be impressed. The application of
the name “inertia” will be obvious. When
a wave starts to lift the hollow sphere, the
massive weight inside, because of ils in-
erfia, resists the movement and exerts ter-
rific pressure in the lower eylinder.
Finally the inertia of the weight is over-
come. Then it possesses momentum. When
the sphere reaches the crest of a wave, the
combined effort of the momentum and the
recoil of the huge, semi-elliptic springs
exerts an equal pressure in the upper eylin-
der. The tremendous pressure is applied to
oil, which, in turn, operates a special tur-
bine which runs a generator. The current
Angust
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the shore

is conducted to
cable.
The idea seems wholly practical.
readily conceivable that a battery of “in-

by submarine
It 1s

l‘l'!l.l motors” could be built into an elon-
galted float set parallel with the wave move-
ment, and power in unlimited guantities
would be available.

The cost of building these motors would
not be excessive—the maintenance cost 15
almost nil—the storm hazard is eliminated.
CCollision is the greatest hazard, but this is
hardly worth considering as the float would
have “running lights" at night.

A conservative estimate of the cost of the
complete installation, exceplt batteries, 1n-
dicates that the value of the current gen-
erated, at 5¢ K.W. hour, would equal the in-
stallation cost in 18 months.

The power available from ocean waves

-
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Inch Layer of Water Heated by Sun Generates Steam in Vacuum Boiler

TR

METAL PAINTED BLACHK
TOABSORB , SUNS RAYS

This powes
plant de-
rives I8 energy
‘from the sun.
Water in the large
tank is circulated
through a space one
inch deep, undernecath
a black painted copper

plate which absorbs
sun's rays and heats
the water. Steam is

penerated in a vacuum
boiler immersed in this
hot . water, and low
pressure steam turbine
runs eleciric generaior.

Suppose a wave
comes along and lifts a 2o,000-ton ocean
liner 10 feet in 5 seconds. How much power
15 expended? The 25,000 tons is equiva-
lent to 50,000,000 pounds; which, raised 110
feet, represents 500,000,000 fool pounds.
Since this work is performed in 5 seconds,

is unbelievably huge.

the amount done in one minute would
be six billion foot pounds. One horsepow-
er is that required to perform 33,000 foot
pounds per minute, so simple division gives
the wave’s horsepower as 181,818!

Every day in the vear the sun is dissipat-
ing incalculable, 1Immeasureable energy
upon this earth of ours, energy which can
be brought directly under control for im-
mediate use, instead of waiting for a new
geological era to make it available. The
trapping and utilization of solar energy is
not new—"solar engines” have been built
before—Dbut direct, commercial application
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ol solar energy for power
conversion has not been
achieved.

An idea for a sun-power
plant, illustrated in these
pages, seems to be in a fair
way to achieving success.

A drawing shows the
theoretical working of the
solar power plant. One
side of the unit is a tank
containing water, heat insulated on all
sides. On top of the tank is a shallow basin
of greater area than the cross-section of the
tank itself. This basin is covered with a
layer of sheet copper providing a space of
about one inch within the basin. Water
from the tank enters the basin at the center
point and spreads out to the rim where it
1s returned to the tank.

The top of the copper covering is painted
flat black. Obviously when this tank is ex-
posed to the glaring sun, the black surface
absorbs the heat which is communicated
to the water in the shallow basin. The en-
tire mass of water is sealed from the atmeos-
phere, and evaporation, which would tend
to cool the water, is prevented. The thin
laver of water becomes very hot and is
carried into the main tank. The ecirculation
goes on and en, constantly building up the
temperature in the main tank. The heat in-
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Tests With Models Have Proved Principle of O peration to be Sound
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sulation prevents radiation losses. In a
wurkmg model, the temperature was built
up to 1830 degrees.

We have now established a mass of hot
water. Now for the cold element. The tank
at the right is the same volume and is in-
sulated the same as the “hot™ tank. In this
case the water is circulated to an evapora-
tion cooling system. This consists of a shal-
low upper tank from which are suspended
many sheets of a special flax fabric such as
desert water bags are made of. The water
trickles down these. This cooling system
will maintain the temperature of about
i0 degrees in the cooling tank.

Apparatus Runs Automatically

We now have established a heat differ-
ential of nearly 100 degrees. The boiler and
the condenser are an innovation. Note that
each is set in the water of their respective
tanks. The system is synonymous with
placing a conventional boiler in a mass of
molten lava. The boiler-condenser system
is partly filled with pure, distilled water.
The initial vacuum is established by inject-
ing live, super-heated steam into the system.
Then the cocks are closed, and when the
steam condenses a permanent vacuum is
established. Thereafter the boiler vapor-
1zes a vast amount of water; the condenser
liquefies the vapor; an injector pump re-
turns the water to the boiler; an eternal
cycle going on continuously, while between
the two, a low pressure steam turbine con-
verts the energy into terms of kilowatts.

Let us now transpose our theory into
Inventions
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11'::'.; ll'i;E-u af Il'lq.'- apparatus sup-
plies cold water for condensing
steam. ﬂppqrﬂtu: waorks on this
cycle: sun-heated water genecates
steam in vacuum boiler; steam
drives electric generator; con-
denser liguefies steam; injector
pump returns water to boiler to
repeat the process. Water evap-
erated in the cooling system is
all that requires replacement.

terms. Sounthern California
offers some ideal localtions for a solar
power-plant. Almost any point along its
coast would meet the physical require-
ments, but Salton Sea, at the north end of
Imperial Valley, is most ideal. Here the
mid-day sun gives rise to temperatures ol
110 to 120 degrees. And, too, the air is very
dry which adds to the efliciency of the
cooling system.

Construction Cost Moderate

The initial cost of erecting a power-plant
like this would not be prohibitive. Even af
it cost twice as much as a conventional
steam plant of the same power output, this
would be more than offset in several wears
by lower upkeep cost. The solar plant
could be made so automatic in operation
that it would require practically no atten-
tion.

Practically the only upkeep cost of this
solar distillation plant is for fuel for a
small gasoline motor which operates two
pumps; one for pumping the distilled water
to the storage tank, and the other for
maintaining the salt water in the evapora-
tion basin. A surplus of water must be pro-
vided to the evaporation basin to prevent
crystallization, and, too, the basin must be
thoroughly flushed out occasionally.

Still a third apparatus, deriving ils power
from running water rather than wave mo-
tion, has been built by an Arizona rancher.
A main irrigation canal bordered his land,
with a flow of 8 m.p.h. He constructed a
ralt with four 18-inch spiral rotors under-
neath, linked the driveshaft of each to a
common shaft which drove a 32-volt gen-
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Flow of Water in Irrigation Ditch Supplies Ranch With Free Current
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GENERATOR

ALTERNATE ROTORS
TURM CLOCHKWISE AND
AMNTFCLOCKEWISE

An Anzona ranch owner generates all the current used onm his ranch from the 8 m.p.h. flow of an irrigation stream.

Movement of the water turns the rotors which drive an electric generator,

erator. The motor functions with perfect
satisfaction and supplies all the current
consumed on the ranch. One of the accom-
panving drawings makes 1ts construction
clear. A similar machine can easily be con-
structed by anyone.

Electricity From Flowing Water

A momenlum molor of this type has in-
finite possibilities. Imagine one with a bal-
tery of 20 spiral rotors 30 feet in diameter
set in “the narrows” of the Bay of Fundy
with its GO-ft, tides! Or in the St. Lawrence
River or at Sault Ste. Marie! Or alt numerous
points in the Ohio, Missouri, Mississippi or
Colorado Rivers! A momentum motor set
in the Golden Gate at San Francisco with-
out in any way impeding navigation, would
develop enough power from the inflowing
and outflowing tides to supply electricity to
all the bay cities. As long as the tides ebb
and flow, our supply of electricity will be
assured,

On all sides we see examples of wasted
energy—power! Think of what is wasted
every day by the millions of automohiles
and other moving vehicles. In an automo-
bile, heat, the very essence of power, is wil-
fully wasted in enormous quantities—in the
radiator and out through the exhaust pipes.

Waste Power of Automobiles

Suppose a coil of copper tubing were
placed inside the exhaust manifold, and a
highly volatile ligquid, as ether or alcohol,
were injected into this coil, wouldn’t the
expanded wvapor run a fairly sizeable
“steam” engine? And couldn’t the vapor be
condensed 1n a special radiator and be used
over and over?

What about the energy wasted when the
brakes are applied—dissipated in friction?
Cruising along at 30 m.p.h.—"Stap" sign-
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on with the brakes. Twenty to fifty horse-
power gone beyvond recall

Suppose instead of friction brakes, elec-
trical brakes were used, and the current
generated were stored in batteries, how
much wasted energy could be saved?

Of course, with fuel at a reasonable price,
it is not practical to make the elaborate in-
stallations necessary for conserving the
wasted energy. We have one oulstanding
example of ils being done. On the electrical
seclion of the Chicago, Milwaukee & Si
Paul railroad, when a train goes down the
long grade over the Cascade mountains, the
maotors are converted into geéeneralors and
serve as electric brakes, and at the same
time push considerable current back into
the line, which is utilized by another train
coming up the grade. Trains are scheduled
to take advantage of the electrical counter-
halance.

Heat Represents Power

Heat is usually associated with all motors
and engines. Somewhere in the scheme of
things heat has played a part. But the gen-
erally accepted idea is that abnormal heal
is required, as in the steam engine and in-
ternal combustion motor. The fact of the
matter is that potential power exists wher-
ever two masses of different temperature
are available. Dr. Georges Claude demon-
strated this with his remarkable vacunm,
or low pressure steam turbine, down on
the coast of Cuba, deseribed 1n a past 1ssue
of Mopern MEcHANICS AND INVENTIONS.

Much has been wrilten about atomie
power, the tremendous energies compacted
within the atom being depiclted as capable
of furnishing all the power the world will
ever need for billions of yvears. This is un-
doubtedly true, but scientists are by no
means sanguine that a method of applying
the atom’s power will ever be devised.
and
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