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DEDICATION

Dr. Thomas Henry Moray, of Sdt Lake City, Utah, expanding on Nikola Teda's concept to harness the
intermolecular ions which surround our Planet Earth was probably the first to use them as a useful source of
electrica power. Histireless effort, to gain recognition for thiswork, has been an inspiration to me.

The origina concepts presented by the late Dr. Thomas Henry Moray, of Salt Lake City, from the year 1909 to
1974, have paved aroad to our energy independence. He made history by drawing the attention of the scientific
community to certain discoveries of far-reaching importance. His research involved the direct application of
radiant energy, to the ultimate eectric particles of the atoms and molecules of the universe. Dr. Moray's
discoveries, when demonstrated, convinced large numbers of scientific men who had witnessed themin action.
However, there were afew scientistsin high places who prevented the commercia success of this technology.

If these eminent men, the supposed leaders of the scientific community, had the privilege of studying under Dr.
Moray, they would have understood his discoveries and applauded them. But in their ignorance of radiant
energy, they refused to believe or even listen politely to the facts that he often demonstrated.

One of his prototypes measured about 42 x 26 x 22 inches and weighed no more than sixty pounds. It generated
around four kilowatts of eectrical power and was demongtrated in front of too many witnesses to count.
Unfortunately, these few people, knowing nothing of the truth, have done incalculable damage to Moray's
discoveries over the years.

Inits widest form, radiant energy can be said to be the "Holy Grail of Free Energy." Those who wish to study
this exciting subject will do well to give serious attention to Dr. Moray's original discoveries.

It should be as easy to accept the fact that a device can be built to collect and convert the ionized particles that
are contained within the atmospheric envelop of our planet, asit is to accept aradio that receives and converts
radio waves. The only difference being is that the former is electrogtatic while the later is electromagnetic. One
device transforms radio energy coming from a man-made transmitter to sound while the other transposes
charged electricd particlesthat are coming mostly from our Sun, into hest, light, or electrical power.
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INTRODUCTION

Brooklyn Eagle
July 10, 1932
Nikola Tesla States:

“1 have harnessed the cosmic rays and caused them to operate a motive device. ... | have advanced a
theory of the cosmic rays and at every step of my investigations | have found it completely justified. The
attractive feature of the cosmic raysistheir constancy. They shower down on us throughout the whole 24
hours, and if a power plant is developed to use their power it will not require devices for storing energy
as would be necessary with devices using wind, tide or sunlight. All of my investigations seem to point to
the conclusion that they are small particles, each carrying so small a charge that we are justified in
calling them neutrons. They move with great velocity, exceeding that of light. More than 25 years ago |
began my efforts to harness the cosmic rays and | can now state that | have succeeded in operating a
motive device by means of them. | will tell you in the most general way, the cosmic ray ionizes the air,
setting free many charged ions and electrons. These charges are captured in a condenser [capacitor]
which is made to discharge through the circuit of the motor. | have hopes of building my motor on alarge
scale, but circumstances have not been favorable to carrying out my plan.”

Philadelphia Public L edger
November 2, 1933
Teda‘Harnesses Cosmic Energy

Inventor announces discovery to displace fuel in driving machinery. Calls Sun main source. A principle
by which power for driving machinery of the world may be developed from the cosmic energy which
operates the universe, has been discovered by Nikola Teda, noted physicist and inventor of scientific
devices, he announced today. This principle, which taps a source of power described as “everywhere
present in unlimited quantities’ and which may be transmitted by wire or wireless from central plants to
any part of the globe, will eliminate the need of coal, oil, gas or any other of the common fuels, he
said. Dr. Teslain a statement today at his hotel indicated the time was not far distant when the principle
would be ready for practica commercial development. Asked whether the sudden introduction of his
principle would upset the present economic system, Dr. Teda replied, “It is badly upset aready.” He
added that now as never before was the time ripe for the development of new resources. While in its
present form the theory calls for the development of energy in central plants requiring vast machinery.
Dr. Teslasaid he might be able to work out aplan for its use by individuals. The central source of cosmic
energy for the earth is the Sun, Dr. Teda said, but “night will not interrupt the flow of new power

supply.”

Clearly Teda is not talking about an atomic reactor. He spoke about directly converting the ions
contained within the confines of our Planet’s Atmosphere, where they are created from the Radiant
Energy of the Sun and are directly converted to electrical power! Tesla believed that the Sun generates
cosmic rays that strike the atmosphere of our planet which creates these highly charged particles. These
charged particles (air ions) are the re-transmitters of Radiant Energy; it is this transfer of energy that
could be used for practical purposes.




The mystery surrounding the direct conversion of the Radiant Energy of the Sun will unlock untold
amounts of energy. Under the proper conditions, it can be rendered susceptible to the most
incomprehensible changes caused by the oscillations, pulsation and surging throughout the Universe.

A unique ion-valve has been designed and constructed by the author of this paper to provide a dam to the
ionic surging of the atmosphere of our planet. If an oscillating tank circuit is used in conjunction with
this valve that has the correct impedance, reactance and inductance, it will absorb the energy which can
be transformed into useful electrical power. The tank oscillations are kept alive by establishing resonance
with the surging thought the Universe. Therefore, energy is not drawn from the transformer that powers
the tank circuit. In the case of the radiant energy receiver, it becomes possible to draw energy from
cosmic ener gy with the aid of specially constructed electrical plasma tubes (ion valves). The implication
of this energy source is mind boggling. A properly constructed receiver will harness electrical power
from the cosmic energy of the Sun, a glorified radiant energy receiver, and one that is designed to
receive and convert the oscillations of the Universe which is being generated. This device locks onto the
very wheelwork of nature. When properly constructed it should last for many years with very little
maintenance, no more than is required for agood radio receiver.

It will be understood that the energy that is being harnessed is not perpetua energy. Everything in the
Universe eventually returns from whence it came. What is claimed is a device that can extract energy
from the charged intermolecular ions that surround our planet, otherwise referred as the radiant energy of
the Sun. All that is needed is to build a receiver that will collect and convert it into useful electrical
power.

Present day alternative energy researchers find hope in that, one day, power will be obtained from the
energy that runs the Cosmos. In redlity, this dream has only proved to be a lure to its followers, beyond
the limits of credibility. A quagmire of unsubstantiated hypotheses exists that are bottomless and lack
reality. The facts of many newly conceived energy concepts are wholly inadequate, lacking justification,
and isincapable of throwing any light on the promise of an inexpensive, abundant sources of energy. The
Earth isindeed bathed in a sea of untapped energy that can be transformed into useful electrical power.

I have succeeded in penetrating the secrets of Generating Electrical Power with the Radiant
Energy of the Cosmic Rays. Because of this, we now have an obligation to honor its

abundant miracle with care and respect. _ Bruce A. Perreault




SECTION 1

Atmospheric Electricity

Since the time of Benjamin Franklin's famous kite experiments not much has been learned
about the nature of electrical charge and how to convert it into useful power. Certain people
have discussed this to some extent. Some theoretical papers in the so-called "free energy"
field have been written. Many of these theorists will even consider that ionizing particles
can be utilized to produce usable amounts of electrical power.

Nevertheless, | have taken it upon myself, with great personal conviction, to find a solution
to converting kinetically active ionized particles in the Earth’s Atmosphere into useful
electrical currents. | have found with the correct circuits and components, that ions can be
efficiently transformed into useful electrical currents. It is my desire to be able to furnish
irrefutable proof of this discovery. To begin this journey, scientists and researchers alike will
have to snap out of their state of denial. The utilization of ionizing energy on completely
new ground has to take place.

The production and utilization of energy obtained from natural sources for the well being of
humankind has been the goal of scholars and researchers for countless years now. However,
the implementation of a practical working device has remained only a pious desire. This is
because well-intentioned researchers turn away from the simple fact that there is free
electricity to be obtained from natural ionizing sources. | have come to realize through my
investigations and observations that this form of energy can be collected in large enough
quantities and that it can be converted into useful power.

Many researchers after investigating atmospheric electricity become astonished when they
realize that there is nothing new in the world, they find out that this form of energy has
been with us for a very long time, even before the knowledge of electricity.

When the study of meteorology first began there was a big interest in atmospheric
electricity. Many in this field thought to use it. This is revealed through the patents of the
time. The first relevant patent was granted to inventor Dr. Heinrich Rudolph of St.
Goarshausen, according to the German Patent Office; D.R.P. No. 98180 January 19, 1897.

Benjamin Franklin in America made a few attempts to utilize static electricity obtained
from the atmosphere. He once built a motor that implied a commercially significant amount
of energy might be derived from the atmosphere of the earth. It has been observed that an
average potential gradient of 150 volts per meter of height is always available.

There are three major causes of atmospheric ionization. The first one is due to the cosmic
rays and the second cause is due to the solar winds. Over 95% of the particles in the solar
wind are electrons and protons, in roughly equal numbers. Almost all of these high-energy
particles interact with the earth's upper atmosphere causing it to become ionized. This is
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why the upper atmosphere is called the ionosphere. However, the area where the reaction
between the solar wind and the magnetosphere takes place is far outside of the earth's
atmosphere. The charged solar wind particles rattle the magnetic cage of our planet long
before its gas envelope neutralizes them. The third cause of atmospheric ionization is due to
the content of radioactive gas contained in the air that we breathe. In the ground radioactive
substances such as radium, thorium, and actinium are spread throughout the soil. These
elements generate gaseous radioactive emanations that spread in the air and ionize its
molecules. The actinium-emanation generated from the decay of U235 plays a major role
because of its brief radioactive half-life of only 3.9 seconds.

Radio lonics

There are not enough charged ions in the air to be converted into electrical power. This on
the surface appears to be a correct calculation and assumption. There simply are not enough
of them. However, these ions are in a state of constant surging motion. By studying this
particular sea of energy, we can gather clues to obtaining power from its charged particles.
The ions in our atmosphere are in constant motion. To obtain electrical current from a
generator the magnets must also be in constant motion. Do you see the correlation here?
What we learn is that charge in motion induces electrical current. By means of a properly
tuned radio-ionic-circuit, a solution to harnessing this seemingly static charge presents
itself. Hermann Plauson was successful in converting atmospheric energy into useful
electrical currents. He was granted a patent titled "Conversion of Atmospheric Electric
Energy” — U.S. Patent No. 1,540,998. In his patent he states, "St. EImo's fire and the
northern lights can be more or less absorbed in the same way as a receiver in wireless
telegraphy absorbs waves coming from a far distance.” It contains the foundation to
building a powerful radiant energy power-receiving device.

Radiant Energy

Professor Langley showed that out of the total amount of radiation coming from the sun,
that the visible portion represents only 19% of the total spectrum. He presented the theory
that there is only one kind of energy radiated from sunlight. That, heat, and chemical effects
depend entirely upon the state or condition which radiant energy may happen to fall on
matter.

Professor Langley wrote that up until 1872 it was almost universally believed that there
were three different kinds of entities— actinic, luminous, and thermal. These are what make
up the spectrum. He reasoned that there is only one radiant energy that appears to us in the
form of "actinic,” "luminous,” or "thermal™ radiation, according to the way we observe it.
Heat and light, therefore, cannot be things in themselves, but separate sensations to our
bodily sensors. They are merely effects of this mysterious thing called "radiant energy."

The Italian physicist Melloni stated that, "light is merely a series of caloric indications
sensible to the organs of sight, or vice versa, the radiation of obscure heat are veritable
invisible radiation of light." Melloni wrote this in 1843, but it was not adopted until
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Langley by his elaborate researches, more refined and complex, that proved it. The great
physicists of society then adopted the doctrine of one radiant energy.

Only a few researchers know that the immediate effect of radiant energy is electromagnetic.
The results of two centuries of observation all point to this conclusion. When a mighty
tongue of white-hot matter darts across the abyss of a large spot or cavern on the sun, the
equilibrium of the Earth's magnetic field is disturbed and the effect is a magnetic storm.
The needle of any magnetograph throughout the world will quiver and oscillate. These
vibrations pass from the sun to the surface of our planet that is closest to it. These impulses
then pass to the most distant side, whether through or around the planet's surface.

After centuries of investigation from Gilbert to Tesla, this most wonderful research still
holds admiration and mystery for all that study this vast science; electrodynamics. Power is
cut out of the seemingly emptiness of space, and the hurrying waves are caught and chained
to servitude in artificial light and electric appliances. The sun, being electromagnetic, emits
waves that carry power, which beat and surge against the earth. A magnetic field is space
that surrounds a magnet. This space might be filled with air, wood, stone, glass, or might be
a vacuum. Nevertheless, the waves are not quenched. They flow through all of these things.
A freely suspended magnet in a magnetic field will move, and the earth's surface is
surrounded by a magnetic field, that is acted upon by the sun's magnetic field. Suspend a
sewing needle by a silk fiber in the earth's magnetic field and it will come to rest parallel to
the field's north and south poles. Now, if this field becomes disturbed, that is, if it becomes
stronger or weaker, the needle will move. This is a magnetic storm. When a gas jet is hurled
across a spot on the sun, the disturbance reaches the earth in the same time that light does.
Therefore, the radiance travels at 186,000 miles per second reaching the earth in eight
minutes and nineteen seconds.

The most memorable magnetic storm occurred on November 17, 1882. This was one of the
most violent recorded. The daily press was burdened with accounts of widespread magnetic
disturbance. In some places telegraphic communication was suspended. The turbulence
stretched from New York to Yankton, Nashville, and Winnipeg. In Milwaukee, the carbons
in the electric lamps were lighted, rendered incandescent by currents of electricity flowing
on the wires. At other locations, switchboards in telegraph offices were set on fire and
sending keys were melted, while electric balls were seen hovering on the telegraph lines in
Nebraska.

The earth's aurora holds the key to harnessing the sun's daily pulsation. An aurora is the
visible effect of obscure undulations from the sun, as they come dashing on the earth with a
speed of 186,000 miles per second. In a six-month winter, say at the North Pole of the
earth, where the sun is far south of the equator, and none of its rays can shine on the earth's
northern pole, the aurora is very bright. It displays many colors, and these flash and glow
with rapid variations. The light, although caused by the sun, does not come direct. It is
caused by the turbulence set up in the earth's magnetic field by electromagnetic upheaval on
the sun. The field of the earth is "tuned" with the sun's field, as was the coherer in the days
of wireless telegraphy and telephony. The aurora is known to be electrical, magnets and



compass needles on ships are always affected. Could the coherer of the days of old teach us
something new?

No magnet can be placed near a "current” of electricity or a static charge without making an
oscillation. Every oscillation sends out a wave, like a stone falling in water. An
electromagnetic wave from the sun disturbs the earth's magnetic field in the same way that
an induction coil used in wireless telegraphy does. The earth and coherer are both doing the
same thing with the same kind of electromagnetic waves. The coherer in a distant receiving
station will react to natural electromagnetic wave fronts from the sun. It will likewise react
to the artificial wave fronts coming from the induction coil. The electromagnetic wave
makes the loose particles of metal between the knobs in the glass tube coherer generate dots
and dashes.

Atmospheric lon Generation

1. Cosmic particles are hurled at the earth from outer space.

2. The sun emits electrons and protons that are carried to the earth by the solar winds 24
hours every day.

3. The cosmic rays in the solar wind interact with the upper atmosphere of the earth
causing it to become ionized.

4. The ionized atmospheric region of the earth is called the "ionosphere.” It is sort of a
half gas and half plasma.

5. A cloud (water vapor) becomes charged by induction as they travel parallel to the
ionosphere.

6. When a cloud becomes sufficiently charged they will discharge according to Michael
Pupin's theory on capacitive discharge. The energy is released in the form of light and
electrical oscillations. There is a cloud discharge about one hundred times each second
that is randomly located somewhere on the planet, generating a tremendous amount of
natural oscillating electrical energy. The total energy per discharge is documented to be
approximately "two million-million watts."

7. It was said by T.H. Moray that there is “Enough energy is coming to the Earth to light
1,193,600 one hundred-watt lamps for every human being alive today. No fuel of any
kind will be taken. Energy can be "picked-up" directly by great ocean liners, railroads,
airplanes, automobiles or any form of transportation. In addition, heat, light and power
can be available for use in all kinds of buildings. * The Sea of Energy In Which The Earth
Floats, 1960 4th edition, page 1.



On page 303 in "ASTRONOMY™ by Robert H. Baker, P.H. D. Professor of Astronomy,
University of lllinois:

Another problem relates to the apparent lavish expenditure of this radiation. Of all the energy
that pours forth from the sun, the planets and their satellites intercept less than one part in 200
million. The remainder spreads through interstellar space with little chance, so far as we know,
of being recovered. The suggestion that the sun shines only in the direction of material that can
intercept it may appeal from the point of view of economy, but appears to have little else to
recommend it. It would seem that Nature is squandering its resources of energy so prodigally
that it must end in bankruptcy. But, we doubtless have at present, an imperfect account of the
situation.

On page 17 of the "Nature of the World and of Men" (compiled by the technical staff, Chicago
Institute of Technology), we learn that our planet is receiving energy from the sun continuously
at the rate of 160,000 horsepower per inhabitant.

In the "Physical Review," Dr. Gunn of the U. S. Navy Research Laboratories states that the earth
itself is a huge dynamo, producing 200,000,000 amperes of electrical current. For more detail,
read pages 334 - 344, "Physical Review," July 15, 1939.

The Aurora Borealis definitely is considered an electrical phenomenon produced by the passage
of electric charges through the rarefied gases of the upper atmosphere.

Similar to the reception of radio waves, a radiant energy power receiver can be tuned into
resonance by the right arrangement of inductance and capacities. The components respond to the
particular wave frequency "oscillations” of energy from our Sun. An ion valve dams the charge
coming from the antenna and charges a bank of capacitors. The high voltage charge thus
obtained can be stepped down into useful electrical power utilizing conventional electrical
circuits.

All that is necessary to put the device into operation is to start electric oscillations in the circuit
by inducing a surge of high potential between the antenna and ground connections of the device.

The frequency of the current is extremely high, as is shown by the brush discharge when either
the antenna lead or the ground wire is disconnected from the device. Certain difficulties of
insulation that is inherent with high frequency currents are avoided by reducing the frequency on
the output side.

Standard electric light globes become exceedingly hot on one spot that is about the size of a
dime when operated on this current. This is due to the fact that the gases in the globes become
incandescent under the influence of the very high frequency current. The luminosity of the
incandescent gas is also much higher and whiter than with ordinary current. A variation of the
Tesla, high frequency, button type globe would be ideal for use with this device.

R.E. experiments are made at different places, many miles from all power lines. The locations
for these experiments are selected by those making the test. These locations are not prearranged.



There is no sound coming from the machine when it is in operation, there being no moving
parts, electrical oscillations, or prime mover operations. The current cannot be derived from
batteries, as it can be shown, this current is high frequency. Batteries provide only direct current.

It cannot be induction from adjacent power lines, as an induced current is always the same
frequency as the inducing current. There is no power line on earth carrying current of these
frequencies. This current cannot be caused by radio signals alone; these are much too weak.

It is generally accepted now by science. The radiant energy receiver proves there is energy
coming from somewhere, that such a field of energy does surround the earth. The receiver picks
up the surging or oscillations of energy coming and returning to its source. It is tuned to oscillate
in harmony with the oscillations of the source.

I do not claim that all of my theories are proven. Nevertheless, | do claim the device works. The
results are certain.

Radio Electronics vs. Radio | onics

The earth's electric field that exists between the surface and the ionosphere is charged to
about 360,000 volts. It is estimated that the stored energy ranges from about one million to
a billion kilowatts. This field provides a low current at a high voltage and will not power
today's appliances because they use high current, low voltage electromagnetic power.

In 1748, Benjamin Franklin was the first to invent an electrostatic motor that could run on
the energy field of the earth. Did this scientist of yesteryear point us in the right direction?

Thomas Edison's 1880 discovery of thermionic emission, the current of electron flow in a
vacuum tube, created the first electronic device. Sir William H. Preece called this the
"Edison Effect." Edison discovered the fundamentals of the electron tube and was granted
U.S. Patent No. 307,031. Its' basic principle was to be used in radio communication for
many years.

At the Paris Electrical Exhibition of 1881, Professor Amos Dolbear successfully
demonstrated his electrostatic transducer for the telephone. He obtained U.S. Patents No.
239,742 and No. 240,578 for this invention.

In 1887, Dolbear was forced to go to court against Alexander Graham Bell to establish that
he was the inventor of the telephone. Dolbear lost this infringement case. The judge
consequently ruled that Bell was the inventor of the telephone. This decision was the
pivotal point of our electrical development. Because of this one decision by a court,
inventors moved in the direction of electromagnetic driven components.

Conventional radio tubes to this day are based on electron emission. Electron flow through
a vacuum tube is where we get the word "electronic.” If science had gone the way of ionic
emission instead of electron emission in radio tubes, | believe that our technology would be
drastically different today.



I have designed radio tubes that carry ionic current instead of electron current. Vacuum
tubes that carry electrons are called "electron valves." My tubes carry ions and therefore are
called "ion valves." This changes everything about inductance and capacitance. Capacitance
then becomes the essential element in electron transfer through the associated elements. It
may be of interest to you that "ohm's law" only applies to conventional electron tubes. In
conventional electric circuits the mean velocity of an electron is about 1 mm per second. In
my ion valve, charge transfer is much faster. When using the ion valve as a rectifier or
oscillator this changes the whole mathematical equation on its electrodynamics.






SECTION 2

The lon Valve

The ion valve shown here has an axial negatively charged rod, extends to the length of the
cylinder, and is coated with , such as , that readily

The cylinder consists of a cylinder which is positively
charged This cylinder is capable of neutralizing onrushing negatively charged ions.

GRAPHIC ILLUSTRATION OMITTED IN THISBETA DISCLOSURE

lon Valve—Fiqurel

Within a few milliseconds, the accumulated negative ions rush towards the positively
charged atomic ions that are generated at the surface of the anode. When the negative and
positive charges collide, they neutralize each other . The
impinging upon the surface of the cathode cause it to eject electrons from its
electron emitting substance. * U.S. Patent No. 7,800,286

The ion-valve provides a stable potential difference that prevents energy from flowing back
to its high voltage external source. It is an "energy dam™ for the lack of a better description.
The valve has a charge blocking effect in one direction. There is valve action in stopping
the "flow" of potential energy in one direction. Diodes used to change AC or radio
frequencies to DC are current rectifiers. The ion-valve is a charge separator. Its function
might be thought of as an oscillatory action similar to the waves of the sea, without

rectification, preventing energy from returning to the energy source. *The Sea of Energy In
Which The Earth Floats, 1978 5th edition, page 2009.
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SECTION 3

Simple Radiant Energy Receiver/Charger
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Figure 2

The ion valve 1V limits the voltage across resistor R1 and R2 to around 1,000 volts. These
resistors are connected in a voltage divider configuration, providing around 15V at the
center tap; this is rectified and stabilized through D1, R3 and D2 which is a zener diode
that is rated at 13 volts. The 12V storage battery is charged through D3. Circuit builders are

advised that some of the components may become unstable.
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SECTION 4

Active Radiant Energy Amplifier

It is assumed that the average reader of this publication is familiar with the elementary principles
of radio transmission. Granting this, it is of course reasonable to believe that such readers will
understand how an oscillating current is set up in a circuit comprising an inductance or coil of wire,
a capacitor and a spark gap.

GRAPHIC ILLUSTRATION OMITTED IN THISBETA DISCLOSURE

Figure 3

The capacitor is charged with a high tension current from any convenient source such as a transformer or
induction coil. When the potential stored in the capacitor reaches a critical value, the air in the gap between
the spark gap electrodes can no longer stand the strain. The capacitor discharges across the gap in a
succession of crashing sparks. As the current from the capacitor crosses the gap in one direction, it literally
over-reaches itself just as a pendulum will swing past its neutral point when given a push by the hand. After
the first rush of current passes in one direction, a reversal of the cycle occurs and a second rush in the opposite
direction occurs. This operation is repeated many thousands of times per second. The discharge gradually dies
down as all the energy is either completely radiated or used up in heat or in performing work. These
oscillations cease once the potential across the capacitor has been lowered until the spark can no longer jump
the air gap. The capacitor can immediately take a fresh charge from an electrical transformer that exceeds the
voltage requirement to discharge the capacitor, and the entire cycle of operations is repeated. It will be
understood that all of this passes in an infinitesimal fraction of a second. The charge and discharge of the
capacitor takes place so rapidly that the observer can detect no change in the solid spark that appears
continuously to fill the gap. It should also be understood that if this oscillating tank circuit has the correct
impedance, reactance, and inductance, it can absorb energy from a source of oscillating ions with the correct
conditions being met. The tank oscillations can be kept alive by establishing resonance with the external
planetary ions. In the case of the radiant energy receiver, the ions are drawn from the field of radiant energy
that the ion valve gates.
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ALPHA FUSION ELECTRICAL ENERGY
VALVE

FIELD OF INVENTION

This invention in general is related to atomic cells and
nuclear batteries.

BACKGROUND OF THE INVENTION

Prior art atomic cells and nuclear batteries are limited
because they generate low currents. Another drawback is that
expensive radioisotopes are obtained from a nuclear reactor
in their construction.

The present invention overcomes the aforementioned limi-
tations by utilizing an alpha fusion reaction and radon emis-
sive material. The alpha fusion reaction economically gener-
ates high power densities. The present invention provides a
unique concept that offers improved performance over prior
art direct nuclear conversion systems. The new and novel
invention that will be described utilizes an alpha fusion reac-
tion that generates practical and useful electrical current.

Devices that convert ionizing energy to electrical current
have been used in prior art, but with poor results.

Atomic cells generate electric currents by utilizing charged
particles that are ejected from radioactive substances. The
Direct Conversion of Energy was published by the GPO in
1964. On pages 28-29 William R. Corliss discusses the direct
use of charged particles that are ejected from radioisotopes.
He states that high velocity beta particles ejected from 5Sr™°
generates a flow of electrical current. The negative charges on
the particles become neutralized when they strike a metallic
cylinder. The neutralized particles find their way back to the
1e5r°° becoming again ionized. This cycle repeats itself so
long as the ,,Sr”° remains radioactive.

U.S. Pat. No. 2,926,268 describes a self-powered electron
tube that generates secondary electrons when high-energy
radiations, primarily from beta particles strike a semi-con-
ductive material.

The power generated by the above two sited examples
generate high-voltage but produce extremely low amperage.
There are numerous patents issued world wide relating to the
direct conversion of charged atomic particles that generates
electrical current but all produce low power densities in the
millionth of a watt range.

Despite the prior art that exists in this technology, it is
believed that there has not previously existed a small, com-
pact electrical device capable of generating a high power
output. It is the object of this invention to provide a method
embodying a new and novel device to furnish an efficient and
economical source of electrical power. The present invention
resolves limitations of the prior art.

The primary object of the present invention is to provide a
method that directly utilizes charged particles to produce
electrical current, and a new and novel device for utilizing an
alpha-fusion nuclear reaction to generate the charged par-
ticles.

SUMMARY OF THE INVENTION

The present invention relates to a method that generates
electrons which can be converted to electrical energy and
more particularly, to electrical power generation through the
fusion of alpha particles with carefully chosen target ele-
ments, compounds, or alloys.
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The present invention may serve as a source of electrical
current that is consistent a full 24 hours per day which is safe
and non-polluting.

The present invention is an original approach to the gen-
eration of electrical current, which relies upon an alpha fusion
reaction. It is the main object of the present invention to
provide a method and device for generating electrical energy
that result from the reaction of alpha particles with specific
materials.

It is generally accepted that helium gas will not form com-
pounds in any chemical combination. This gas generally is
believed to be chemically inert. What is not readily realized is
that helium will react with a few substances when sufficiently
excited. It is a well-established fact; helium is a gas that
accompanies all radioactive minerals in an excited state. The
name for a high-energy helium atom is called an “alpha
particle” in the scientific literature. Until now, its role in
nuclear transformations has not been fully realized. The
quantity of energy that is released under certain conditions is
considerable. This conclusion was reached by the early sci-
entific community because the small amount of ejected par-
ticles coming from radioactive matter possesses an enormous
velocity, carrying with them enormous amounts of energy.
The alpha particle reaction is a liberator of an enormous
reserve of stored atomic energy.

An example of an alpha fusion reaction can be demon-
strated by depositing radon gas onto a beryllium wire. The
resulting reaction was used to generate neutrons in the early
days of atomic energy to initiate a fission reaction using fissile
5,U?**. The reaction is expressed in the following equations;

4Be’+,He* (high energy alpha particle)—»4C'? !
(fast neutron)

4Be®+on! (fast neutron)—,BeS+2,nt

4Be®—2,He* (high energy alpha particles)

In these equations, beryllium reacts with an excited alpha
particle generating a fusion reaction with neutrons as its by-
product. Enrico Fermi describes this reaction in his U.S. Pat.
No. 2,206,634 Process for the Production of Radioactive
Substances. The atoms are not fragmented in the above
expressed reaction as is the case when a fission reaction is
created. A fusion reaction can produce non-radioactive stable
by-products, along with a supply of useful electrons, unlike a
fission reaction that creates a number of radioactive deadly
waste products.

In the present invention a germanium plated, negatively
charged corona cathode wire or thin rod, used in conjunction
with a palladium or graphite positively charged anode con-
centric cylinder, can be utilized in its construction. Other
materials can be used and this will not depart from the spirit
of'the present invention. Germanium used as a target material
is agood choice because ,,Ge’? will react with alpha particles
generating stable ,,Se”” and high-energy electrons within the
process, in which:

3,Ge”?+,He* (high energy alpha)—3,Se”>+qn'
345¢7° EC (™ capture)—>33As’” stable
326"+ = 3,Ge”

35Ge”"—33As” +beta (high energy electron)

33A877—>3,Se”” stable+beta (high-energy electron)

It takes at least 6.06 MeV of energy to generate a ;,Ge’?
alpha fusion reaction. Alpha particles are ejected from Po?'?
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with the energy release of 8.78 MeV, Po*"™ with the energy
release of 7.68 MeV, and Po?'® with the energy release of 6.78
MeV; these elements can be used to generate ;,Ge’? alpha
fusion reactions. Therefore, Po®'® with the energy release of
6.00 MeV cannot be used to generate a 5,Ge’* alpha fusion
reaction. Po®'° with the energy release of 5.30 MeV cannot be
used to generate a ,Ge’? alpha fusion reaction. These two
later radioisotopes cannot be used to generate a ,,Ge’? alpha
fusion reaction because their energy levels are below the
threshold of 6.06 MeV that is required to initiate the reaction.
Rn??° with the energy release of 6.29 MeV of energy and can
also be used to generate a ;,Ge’? alpha fusion reaction. Itis a
good choice because it is the daughter product of Th??®,
which is abundant on the earth. It is a daughter product of
Th?*2, which is said to be more abundant than lead. The sited
equations are a few theoretical examples from whence the
present invention obtains its energy. Numerous reactions are
possible. Other radioisotopes, than what is sited herein, might
also be used and this will not depart from the spirit of the
present invention.

214

A number of electron emitting and electron collecting
materials can be used and this will not depart from the spirit
of the invention. Other cathode and anode geometries may
also be used and this will not depart from the spirit of the
invention. However, the target material or cathode must be a
delta-ray emitter. In the scope of the present invention, “a
delta ray is characterized by very fast electrons produced in
quantity by alpha particles. Collectively, these electrons are
defined as delta radiation when they have sufficient energy to
ionize further atoms through subsequent interactions on their

»

own.
In the present invention, a new and novel improvement in

the art of the direct conversion of nuclear energy is made 35

apparent. The present invention generates electrons that are
the result of atomic reactions that are efficiently converted to
electrical current, which is novel in the field. Converted
atomic energy within the scope of the present invention is
directly available for driving motors, lighting, production of
heat, and can be used in electrochemistry, etc. . . .

It is a further object of this invention to provide a device for
generating electrical current that results from a self-generat-
ing electron source that is simple in construction and com-
pact.

Thus, in accordance with the present invention there is
provided a method of generating delta rays, or secondary
electrons through the prescribed fusion reaction. The present
invention provides a method and device that gives improved
performance over prior art that utilizes the direct conversion
of atomic reactions to obtain electrical power.

Other objects and advantages of the present invention will
become apparent from the following description of the pre-
ferred embodiment of the present invention, with references
to the attached drawings, in which:

FIG. 1 is an embodiment in its most basic form illustrating
the alpha fusion valve which is unique in the present art of
generating electrical power; and

FIG. 2 is a block diagram that illustrates the invention in a
useful embodiment. The diagram shows an electronic high
voltage, low amperage, high frequency power supply. A
means to rectify the output of the high frequency power
supply is provided. The output of this power supply is coupled
to the invention which activates the alpha fusion valve. The
polarized current coming from the output of alpha fusion
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0

v

<

60

o
vy

4

reaction vessel charges a storage capacitor. The stored charge
is then connected to a voltage step-down circuit.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The method to generate electrical energy includes a cath-
ode which reacts with alpha particles generating electrically
charged particles.

The device that will be described includes an electron
generating cathode and alpha source that allows for a practi-
cal and compact power supply. Atomic reactions are con-
verted to electrical energy with extreme efficiency within the
scope of the present invention.

Furthermore, it will be understood that the generated elec-
trical current can be directly converted into a useful voltage
and amperage.

The conversion of the electrons that are emitted from said
cathode generates useful electrical current that will be made
apparent and that the alpha fusion valve is unique in generat-
ing electrical power. It will be made apparent in the following
descriptions;

Referring now to FIG. 1 of the drawings, the said invention
consists of a vessel 1 that is made out of an electrically
insulating airtight material, such as glass, ceramic, plastic or
the like.

It is preferred that a natural alpha source be used but an
artificial alpha source might also be used and this will not
depart from the spirit of the present invention.

Vessel 1 includes a corona wire 2, made out of a delta-ray
emissive element, compound, or alloy, such as germanium,
silicon, or lead-sulfide, etc. . . . delta-ray emissive substances
emit delta-ray electrons when bombarded with alpha par-
ticles.

The vessel 1 contains a high work function electron-col-
lecting cylinder 3, preferably made out of palladium because
this metal can absorb a large volume of gas. After a period of
time, the alpha particles lose their charge, become helium gas,
build up, and the present invention eventually becomes elec-
trically blocked. This is because helium gas is electrically
non-conductive. A high work function material that has the
ability to absorb gas will delay this process. Other alternative
electrical collector materials, such as activated carbon, which
has the ability to absorb large volumes of gas, may be used
and this will not depart from the spirit of the invention.

Radon gas emissive radioactive material 4 is placed at the
base inside vessel 1. The radioactive material 4 can be placed
in a number of locations within vessel 1 and still not depart
from the spirit of the invention. The electron emitter 2 can
take the form of a wire, rod, cylinder, disc, plate, etc. . .. The
electron collector 3 can also take the form of a wire, rod,
cylinder, disc, plate, etc. . . . I do not stake my claim on the
form or geometry of the electron emitter or electron collector.
I stake my claim on the method used to generate electrical
power using an alpha fusion reaction.

In the instant invention a negative charge of one-thousand
volts or higher is applied to pin 5, which is electrically con-
nected to corona wire 2. Respectively, a positive charge is
applied to pin 6 which is electrically connected to a high work
function electron collection cylinder 3. This has the effect of
attracting and concentrating radon gas onto the corona wire 2
which becomes an abundant supply of alpha reactive par-
ticles. A lower voltage may also be applied across pin 5 and
pin 6. The applied voltage will depend on the parameters of
the wattage design of the present invention, which are too
numerous to mention.
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Electrically conductive pin 5 and pin 6 exit through an
airtight seal at the bottom of vessel 1, not shown. There are a
number of sealants that are available in the field. The inner
cavity of vessel 1 is evacuated of air at a low pressure of about
Yioth of an atmosphere. The amount of air that is evacuated is
not critical but care must be taken not to obtain too low of a
vacuum because this can result in the generation of undesir-
able x-ray emission. There are a number of high voltage
sources that can be used to apply the required activating
potential through pin 5 and pin 6 and this will not depart from
the spirit of the present invention. I stake my claim to my new
and novel method that directly generates electrical power
which results from the alpha fusion process and I do not stake
my claim to the activating external voltage source thereof.

The speed in which the present invention will build up
power depends on the potential difference that is applied to it
and type of radon gas that it contains. The quantity of the
alpha particle source determines the amount of amperage that
is generated. The target material 2 is also a determining factor
of how much current will be generated. When the target
material 2 temperature rises, a greater number of electrons are
emitted from its surface. The heated cathode 2 increases the
odds of alpha particles hitting head on with its atoms, thus,
producing a greater number of alpha fusion reactions, which
further increases the surface heat boiling off additional ther-
mally generated electrons. The surface area of the cathode 2
and anode 3 is also a determining factor of how much elec-
trical current will be obtained.

The present invention generates a high voltage direct cur-
rent. The present invention also generates a greater amperage
per given density from what has been obtained from any
previously known method or device in the prior art.

The instant invention described can be slightly modified to
convert high voltage, high frequency, and radio frequency
currents into a direct current. This feature is accomplished by
adding an electrically conductive substance such as mercury,
not shown, into the electrically non-conducting vessel 1. Any
number of electrically conductive substances that will form a
vapor or gas when heated can be used and this will not depart
from the spirit of the invention. Said modification can also be
utilized without the use of the radioactive substance 4, if the
input source has enough energy to excite the vapor or gas into
its electrically conductive state. The present modification of
the primary invention is more efficient than the prior art in
converting alternating or oscillating currents because there is
less electrical resistance in the conversion process. Therefore,
energy can be more efficiently received and converted into a
direct current.

Referring now to FIG. 2 of the drawings;

The present invention is named alpha fusion valve 8 in the
block diagram that follows:

The block diagram shown illustrates an example of how an
alpha fusion valve 8 can be utilized in a practical application.
Many differing types of systems are made possible using the
present invention and will not depart from the spirit of the
invention.

The alpha fusion valve 8 must be energized by an external
potential difference to function if it is initially inactive or is
allowed to become inactive after it has been producing power,
not shown. This can be accomplished by applying a high
voltage charge obtained from an electronic power supply 7.
The reactions will build up within the alpha fusion valve 8 to
the point where the surface of its internal electron emitter is
totally bathed with radon gas. The alpha fusion valve 8 has to
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be primed with a potential difference to begin generating
electrical power. The alpha fusion valve 8 produces a high
voltage direct current. The output of the alpha fusion valve 8
can be used to charge a high voltage capacitance 9. The high
voltage is then lowered to twelve volts through a step-down
converter 10. The twelve volts then charges a low voltage
capacitance 11 which can be a set of parallel-connected
twelve-volt storage batteries. A set of parallel-connected high
farad capacitors could also be used. The stored energy in
capacitance 11 can be used to provide power to electrical
loads that require a twelve-volt direct current or it can provide
atwelve-volt power supply to an inverter 12. The output of the
inverter 12 can be designed by methods known in the art to
provide a voltage and frequency that is required by specific
electrical loads 13. It is preferable that an electronic voltage
source be used to keep the alpha fusion valve 8 in a constant
energized state, which can be alternating or non-alternating.
Numerous electronic circuit designs may be used to supply
the potential difference required to energize the alpha fusion
valve 8. Such electronic circuits are known in the field and are
not what I stake my claim to. Alternatively, a strong enough
source of alpha, beta, gamma radiation or a combination
thereof may also be used to energize the alpha fusion valve 8.

A simple earth ground and antenna raised to a suitable
height can be used to take advantage of the potential differ-
ence that exists between the planet and its atmosphere,
although this is not always practical. Charging capacitance 9
with this method is unpredictable and slow. Any suitable
circuit may be used to supply the required potential difference
to energize the alpha-fusion valve 8 and this will not depart
from the spirit of the invention.

Having thus described the invention, what is claimed is:

1. An electrical energy generator for generating electric

energy comprising:

a vessel constructed of an airtight, electrically insulating
material, said vessel including a base and an inner cylin-
drical wall defining a cavity, the vessel further including:

(a) a negatively charged corona wire made of a low work
function delta-ray emissive material which functions as
an electron emitter, and including germanium, silicon or
lead-sulfide for emitting delta ray electrons when bom-
barded with high energy alpha particles;

(b) a high work function electron collector having a cylin-
drical shape and made of palladium (Pd) or an activated
carbon and located coaxially inside the vessel;

(c) a radon gas that decays to a radio isotope having an
energy level greater than 6.06 MeV, which expands and
thereby fills the cavity of the vessel; and

(d) first and second electrically conductive pins being
attached to the base through airtight seal and facing
away from the cavity, the first pin being electrically
connected to the corona wire and the second pin being
electrically connected to the high work function electron
collector,

wherein the corona wire is initially charged through an
external negative charge applied at the first pin, and the
high work function electron collector is initially charged
through an external positive charge applied at the second
pin, and

wherein, after charging of the corona wire and the high
work function electron collector, the first and second
pins act as cathode and anode respectively of the elec-
trical energy generator.

* * * * *
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 PATENT SPECIFICATION.

© "~ Complete Left

Impravements in and relating to Improved Means for Utilizing
Efectro-magnetic Radiation and Atmospheric Electricity for
Transmitting and Generating Power.

I, Serarivoe Oruanoo, 0.D.C., sub-
leet of the King of Great Britain, of
Birghircara, Malta, do hereby declare
the mnature of this invention to be as
follows: — 2 o

We were accustomed to combine the
idea of eleetricity with that of wire con-
ductors, and everybody knew that for
the fransmission of electrical energy it
was necessary - to make an exelusive
use of metallic wires. Bub ab the present
fime it is no longer thought necessary
to use these means for the transmisaion
of elegtrical energy, so much so thak
both electrostatic and  eleetro-magnetic
induetions are - aetions which are trans-
mitted through the air,
their fields of action are very limited,
nevertheless” they are clear proof that
electricity can be fransmitted not only
through ~ wires, but also through the
ether, which “is to be found in- the air,
and, as a proof of this, we may adduce
the phenomenon of - wireless - telegraphy.
It is known that this phenomenon is
due to electrical current most. rapidly
alternated produced by apparvatuses in

which = oscillatory electrical discharges
are produced. : -
These oscillatory discharges, which are

-the reciprocating motions of eleetricity,

are not only limited to the system of
the apparatuses in which they are pro-
duced, but, as the electrical spark eausing

them explodes in the aw, they are a
-phenomenen  which oeeurs in the
- meb

ether
with in the air, consequently,
vwhevever the spark ocours, it produces
in the sther periodieal motions which
get spread spherieally all vound in all
directions so far "as they are not ob-

-structed by some obstacle, and, -there-

fore, it ~is inferved - that the -elestripal
waves ave nothing bit an eleetromotive

and although-

force transmitted from ode point to
another by means of the ether.

Above all, it is clear that the action
of these oscillations at a distance is

bound to’ be greater, the greater the
_energy employed in this  oscillatory
motion happens to be. )

We know that the quantity of elec-
-frical energy which can be  communi-
cated to & conductor or to a system of
eonductors depends on its capacity. The
smaller the conductor is, the less is its

gapacity, and, therefore, the smaller
is the energy of the oscillations . which

are produced in it when, after having
been charged, it is discharged through
the medium of the spark.

In fact the period of these electrical
oscillations increases proportionately to
the square root of the capacity of the
oscillatory system.

Consequently the above considera-
tion warns us to use a system of con-
ductors of great capacity in order to
obtain extremely long waves, for the
latter set in motion a quantity of energy
greatly superior tn that induced by
short waves.

Now "as these waves are propagated

spherically all vound in space in all
directions, however much one tries to
vender the apparatuses powerful, it al-

ways - remaing true that the electrieal
energy transmitted in space is an electro-

motive foree dispersed in all directions, -

in a similar way to the luminous waves
issuing frem a lighted splinter, which
spread through the ether in all directions,
and in ‘the same way -as these, - their
intensity decreases as the distance in-
creases, and, however great the - energy
sent “forth by the generating - station
of - wireless telegraphy - to the receiving
station may be, only a very - slight
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‘great  guantities, -

fraction of the transmitted energy veaches

it; tirst on-account of the loss of n-
tensify due to the distance from tne
source, and, secondly, because . the elec-
trical energy employed.in these' appara--
tuses is due to a- pure phenomenon of
LeSOnance;

The same thmg happens here as -when
a tumng fork, tuibed to A (12} puen,
is sounded in the vicinity of & pianmoforte
note-having the same A sound, when the

- lagter in its turn 13 caused to vibrate and

emit gound.

Nobody, of course, refuses to- recognise
the great difference existing between
the intensity - of sound -emitted by the
tuning fork and. that felt by vibration.

Therefore in order to succeed in solving

the problem of wireless traction, set‘hng.

aside the ~dpparatuses in = which = the
phenomena  of-resonance are = produced,
it is necessary bo have recourse to other
contrivances, having the - property  of
inbercepting, .or of. better absorbing, in
the -electrical = énergy
dispersed in space, causing it to flow in
a desired direstion, or to flow towards a
requizecl point,  which amounts to snymg
that it is neeessmy to construet an in-
visible conduetor

concentrate themi -ab any point that
may be required. = The possibility of
constructing such an - apparatus- results

from the secienbific proofs I am about to
submit whilst unfolding my ides.
Réntgen rays, among other marvellous

© . properties, possess ome which is of greab
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physical interest, that is, these rays dis-
charge very rapﬂlv the eIectnﬁed. bodies

they meet with.

In order to prove n & slmple way this
fack, it will, suffice to-use & gold-leal
eleetrogcope whose leaves are electrified
with_an ebqnite rod, “or ‘with rubbed
glass. - Ag 'soon as ‘the Rontgen rays are
producsd in its vicinity, the gold leaves,
at fivsb ready to diverge and retain: this
position, now mstantaneously fall ~down,
which . is -a sure proof that the air loses
ifs insulation pmpertnes and  becomes a
“conduefor. )

TPhe fact that the ajr_traveised by these
“rays begomes & conductor, says Professor
Griletz, is . éxplained by admitting thas
Lowing to them,. the molecules - of air
split  1p, giving origin  to very small
particles, some of  which are charged
posmwely, ..and others negatively. It
is therefore. agserted  that. thé air is
“iopised by. these rays; the free jons in
“the. vicinity, of & charged hody can become
united to this elecimclty, and, therefore.
can dlscharge i, and, consequentsly, this
ionised air possesses - a "eertain econdue-

24

“was observed when

in space which may
‘serve as a path to these waves, and to -

“the

_centre of the  tube

tivity in such a way that if from any
cause there is a difterence of patential
exisung berween ftwo pomts n the air,
an electric current is bound to pass,
same as happens in a saline solution.
Another property of great importance
it - was rendered
possible to conduct to the outer side of

.4 Crookes' tube cashodal rays, the nega-
“five

clectrons, which in electrolytic
phenomena are inseparable from matter,
are freed from the laster and subsst
free; from which reason, owing to the
high tension obtained in Crockes’ fubes,
they depart from the eathode with a

~veloeity of about */, that of light, and

they act as if they ocarried away with
them negative electricity, and, -conse-
quently, -every body met with by the
cathodal rays becomes electrified nega-
tively.

The appala,tus proposed by me fo
intercept, or -rather absorb in great
quantities, the electric waves and fo
profit by it in its application to electrical
power generation, will consist of an
assemblage of fine copper wires, in several
layers, ome inside the other, Jaid ouf
in the form of a flat rhombus, of which
one diagonal is remarlkably greater than

the other. The wires of the several
layers, -are relatively staggered.  The
two extlamltles of all these wires are

placed in communication with the central

0

80

main wire the latber to have such & see- 100

ton as to-allow 6f a vesistance which
may correspond exactly to the one offered
by all the wires, taken as a whole. TUndes-
neath in the centre of this apparatus,
is placed a Crockes’ tube capable of
produr:.mg _rays in great quantities. The
position of this tube is defermined so
as to allow - of the copper wires being
traversed by the rays throughout el
their extension. - The superficies of the
‘apparatus  will be proportioned to the

‘extent o which the rays are projected,

which _ extension will depend on the form
and  gize of the _platinum -cone existing
at.the centre of the tube.

The above-mentioned tube if of Thom-
son model, would be highly suited to
predetermined _ object; here  the
negative charge is transmitted fo two
dmmetncally oppoaed points, and, in
the inner part, the cathodes are repre-
sented by two specular and concave
aluminium,  conductors, whilst in the
is fo be found the
anode formed by the platinum cone re-

“ceiving the positive charge. -

When the current is discharging to-
wards the fube, the cathodal vays strike
the platinum cone at their focus respec-
tively on eech side, and - thus large
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quantities of rays are projected in straigut
limes - perpendicularly to- the Superiicies
of the tube. -

The phenomena fo-be verified -in this
apparatus are the following:—

The rays emanating” from the tube,
when it is placed in the above-menfioned
position, whilst they strike the suwrround-
ing air rendering it ionised and, conse-
quently, conductive, must at the same
time traverse the copper wires impreg-
nating them with negative - electricity.
The extent of the layer of ionised air
and the intensity of the negative charge
will undoubtedly depend on the greater
or lesser power of the epparatus in which
the Roéntgen and eathodal rays are
generated. )

The electric waves sent continually by
the generating station with the rapidity
of light in all direetions, must, on their
way through space, meet with the
obstacle, S0 to say, wherever it may be,
formed by the conduetivity of- the ionised
air through the —action of the Rénigen
rays projected by the tube, and attracted
and absorbed by this conduchivity of
the air, they produce in the space sfruck
by the rays a ftrue aerial conductor,
which- -gets charged without interruption
with -electricity, for, as the air is a mon-
conductor, only the layer struck by the
rays becomes chorged with electricity,
and the air which surrounds it must
retain its insulating properties. = With
respect to electric waves absorbed by
the ionised air, Professor Wimbledon
Hill says: . .

“ Blectric waves suffer “the least ab-
sorption  when  travelling ~ through a
non-conductor medium’ like ether. ~Mar-
coni - observed in 1902 that signals
‘that carried 1500 or moré miles ab
night-time, would not - carry - for about
700 miles ‘in the day. -~ The action of
day-light is responsible for the ‘greater
absorption; -sunlight ‘produces’ par-
tal jonisation of the atmosphere, and
renders ' it conduetive.” .

TFrom what we have said before, it
is inferred- that the air ionised by the
Réntgen rays should absorb electric waves
in a greater quentity, as its conductivity
is extraordinarily greater than “when if

‘is ionised through the action of solar

rays. In fact it has been proved above
that electrified bodies when discharged in
the vicinity of the Réntgén rays, whilsh
this never happens through the  action
of solar rays; for if such a thing could
cceur, as the sun’s rays shrike all day
long~ the satmosphere,- the properties of
the static electricity would not have besn
discovered, because - we should never

have been able to have 2 body charged
with eiaetrlcmy.

The rays projected by the tube, in
lines perpenwicwiar to the superficies
of the tube, present to our sight the form
and gize of the Invisible conduetor pro-
duced by the ionisation of the air wiuch
attracts and absorbs continually the
electric  energy; this electric energy,
being bound to follow the course formed
in the air by the projection of the rays,
must necessarily come into contach with
the wires charged negatively through the
action of the rays themselves, and here
then takes place the meeting of the
two conductors echarged with two kinds
of electricity, for it is laid down as a
law that two different oconductors have
always different potentials, namely a
positive and a negative potential. The
difference of potential causes the nega-
tive electrons of the ionised sair to be
urged on towards the positive conductor,
whilst the positive lons are attracted
by the negative conductor. In contach
with the two conductors they. give iup
their charges, thus originating the electric
current.

The magnitude of this cwrrent will
depend on the greater or lesser ionisation
of the air. The greater the difference
of potential between the fwo conductors,
the quicker the electrons and ions will be
displaced, thus communicating for each
unit of time greater charges to the two
conductors. .

In the apparatus, the positive or
highest potential corresponding to an
excess of electricity ought to be found
in the invisible conducter formed by the
ionised air, because the potential of a
conduetor is inferred from the velation
between the capacity of the conductor
and the quantity of electricity it possesses,
and therefore it follows as a consequence
that the negative or lower potential
corresponding to a deficiency of electricity
ought to be found in the bundle of wires.
A difference of potential between two
-charged conductors has as a consequence
that when these two conductors are pub
into - communication a flow of electricity
is produeced through the bodies joining
together the two points of difforent
potential, that is, an electric current is
produced, or rather, an electromotive
force from the higher potential to the
fower; therefore, according to this other
Maw, the electricity found in the conduct-
ing air, which is at the highest potential,
should pass over the metfallic conductors
of the apparatus, which are at the lower
potential. R

Tt has also been said that the current
is produced through the wires uniting
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togewer the two points at  different asserted by an American seientific journal,
potenuials.  In whis apparstus, owing to °* Scrence and lnvention,” (May, 1921),
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~ electyicity through the
- the electrie emrent.

the ngture or one 01 the gonductors,
such as the iomsed air, this joming wire
iz nop requwed, because air by itself,
as can very easily be understoou, supphes
this defect, os she electrieity wlich it
possesses is in confinuous contact with
the other eleetricity produced continually
in the ware; therefore, as electricity
flows with greater ease through metallic
condudtors, than through any other con-
duetor, - then the recombining of the two
electricities, one of fhe jonised air, and
the other of the wire, cannobt ocour
throngh the medium of the air, bub runs
over the bundle - of the metallie wires,
and generaes in these an elactric cyrrent;
the -greater the . difference of potentials,
the greater will be also the flow of elecs
triaity from ope point ta the other. So
long as the difference of potenfials is

- mainbained ﬂh‘v_ays- gons‘paut a trué - elea-

tric - eurrent ig._ produged -in the con-
ductors, as can -be experimented with an
electrestatic machine.

"In fact; throvugh the rotation of the
machine, to one of the conductors ig
communicated positive electricity, . and
to the other negative electricity, that is,
a difference. of potential is . constantly
maintgined betwedn them, whenee the
two electricities flow - continuously in

the wire, or in the wires, and an elechric.

c¢urrent is produeed,

In the apparatus the fwo electricities,
riamely “that of the air-and that of the
wires,. both- produced without infeirup-
tion, through the action of the vays pro-
jected by the tube, finding themselves in
‘continual eontact . the one - with  the
other, the difference of potential is

maintained constant, and provokes, as .
ﬁhe passage of-

already. proved a.bave,

wires, or else
ArpospuEric ELECTRICITY.

In addition besides the electric waves,

also atmospheric electricity, for the same

reason, aught to take part in. the phenome-

non, and be absorbed by the apparatus.
In fach the atmosphere is in an. elesirie

_state always and everywheré, so much

so that_ the differences of potentisl even

between localities not very far. from one

anofher .is somefimes considerable. ‘When
it. is-fine weather, the air is uguslly elee-
tufxed positively, and fhe earth, naturally,
induction, -i4 -eleetrified. . negatively.
The. free electricity . of -the atmosphere
is i greater quaniity in high regions.
Tt undergoes - varisbions of a. rela,tlve
petiodici%v dwing  day-time and  the
Sensons.’
With regard to what T stsd:e what is

‘monfhs,

is quite to the purposé.

** It is said that Dr. Plauson, s German
scientist, has suecessfully demonstrated
that i we send wup metal surfaced
balloons and tap the electrical energy
from the atmosphere at o level of
1000 feet or more, we shall be able to
realise an  dverage of 200 h.p. per
square metre, an area equivalenbt fo
3.28 square feet.” It is even claimed
that in his Iatest experiments, as
greal a gquanliby of eleclrical energy
as 400 to 500 h.p. has been realised
per square metre. - Under normal con-

gitions, the potentlal gradient, as it
is called, of the atmosphere increases
with compamtive regularity as  we

rise above the surface of the - ground,
the atmospheric potential per foot or
per metre varies also, ag may be well
imagined, with the season of the year,
and the potential - or voltage bas been
found to average 100 wolls per mebre
(3.28 square feet) in the summer
while during the cold winter
seasons  the potential gradient 1ises
to as high as 800 volts per metre. . . . "
The same scientific journal (Mareh,
1922) makes the following remarks: —
© ‘“The amount of electrical power that
resides in our atmosphere is astounding.
Herr Plauson found in his. experiments
that a single balloon sent aloft at o
height of 800 yards gave a conatant
emrent of 400 volts of 1.8 ampéres,
or, in 24 hours, over 17% kilowats!
By using two balloons in ‘comnexion
with - a special condenser battery, the

- power obtained was 811 kilowats in

24 hours! The actual current de-
Yivered was 6.8 amperes ab 500 volis. . . ™'

- Now it is well known that X rays are
effective . ab o distance of almoest thirty
feet according to a statement by the
French Academy of Arts and Sclences
with the following words:—

“ X rays produce electrons " on their
passage through the air; these elec-
trons are definite entities, and as they
lesve atoms, they may traverae matbber
or pass through the- air in a straight
path, and by their coming in collision
with “the afoms of the air, they reudel
it a conduetor of electricity. It is
true that screens of lead suffice to
protect  the  operators from the evil
effects of X rays, bubt operators are
sometimes careless, and then the rays
are effective at a distance- of almost
thivty feet. ™
_ Bupposing, therefore, the air jonised
by  the. rays to be five square metres,

such an area ab an altitude of 1000 feet,
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according  to the labest experiments by
Dz. Plauson, should effect a force equr
valent to 5x200=100 up fo Hx5Uu=
2300 h.p.  Therefore, whenever the appa-
ratus - ab an aititude of several metres
from the ground 1s capable of absorbmng
from an ares of five square metres as

‘much electric energy as is required to

reatise @ iorce o 19 in cowparison
to that obtained at an altitude of 1000

feel from the -earth, it should give a result -

of a force from 10 to 25 h.p.

INTENSITY OF HBLECTRIC - -WAVES.

All  physicists, among whom may be
included Hertz and Faraday, adinit that
electric and luminous waves are identical,
that is, oscillations of the ether of verying
length, The luminous waves acting on
sight, have a length varying from 4 to
7% ten thousandth of a ~millimetre,
according to the various colours, whilst
the longer wave of 40.50 ten thousands of
millimetres show themselves only for
technical properties in apparatuses suited
to this objech.

Electric waves are muech longet for
they - measure from several centimetres,
to thousands of inetres,. but the dif-
ference "befween these two kinds of waves
is only in length.

Taking -this for granted, we may staté
waves before o very short
duration of oscillation appear 4o us as
light;
duration of oscillation do not manifest
themselves to wus as. light, bub. owing
to their effects of induction show them-

-selves as eleciric waves. If all this be
true; (and - all - consequences therefrom
GOMPLEEE

while electric- waves of a great’

can be verified) it can surely be possible
to obtain by means of elecwric waves the
same puenomena. as with J.m.muous waves,
and toe laws ruing fhe lziler can be
applied to the former.

And this Hertz proved by experiments.

Now physies teach us thas the in-
tensity of hight is inversely proportional
to the square of the diswance Lrean the
source, that is tfo say, it decreases with
the square of the distance ifrom the
source, that is from the distances . . ..
1, 2, B, the intensity of light is pro-
portional to the numbers . . .. I, 1, ¥/,
efe., snd this occurs because light gets
spread in all directions over sphereal
surfaces of a radius inmcreasing with the
distance.  Spherical surfaces with rays

.. 1, 2, 8 ete. have o magnitude pro-
portional to the numbers . . .. 1, 4, 9
efc., that is, spherical surfaces incresse
with the square of the rays.

Therefore as the intensity of the light
has to be communicated to ether waves
whose superficies inersase at the square
of the distance, each of them receives
a part of the former (that is of light)
whose magnitude decreases in the same
measure.

Since luminous and electric waves,
according to the above adduced proofs,
are identical, the enuneciated law of the
intensity of light may be applied (faking
into consideration the multiform varia-
tions of the atmosphere) to the intensity
of electric waves.

Dated this 3rd day of January, 1924.

. SERAFINO ORLANDO,
Bivehireara, Malta.

SPEGIE‘IGATION

Imm:ovements in and ralatlng to Improved Means for Utilizing
Electro-magnetic Radiation and Afmospheric Electricity for
Transmifting and Generating Power.

I, Serarmo Orranvo, of 47, Church
Street, - Kensington, W. 8, British sub-
ject, late of Birchircara, Malta, do here-
by declare the nature of this invention
and .in -what manner the same is to be

performed, fo be particulaly described-

and ascertained in and by the following

“statement: —
My invention relates to. am improved
. means of = absorbing eledtro-magnetic -
energy from-the ether. =

The_ electro-magnetic . '_enérgy may be
of the form of -electro-magnetic waves
radiated from -some - radio transmibbing

shation or from the electrostatic charge
-in the atmosphere.

According to my invention I provide an
arrangement of metallic conductors, pre-
ferably in the form of & network beneath
which I introduce a source of X-rays
and from this source I project the rays
upwards through the conductors.

It is known that a beam of X-rays
causes the air penetrated by such rays
.to  become iomised and consequently
conducting for a distance dependent on
the strength of the rays.

I am aware that in conjunetion with
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the- E-;a_'ays wmitted by - the - Xetay thbe

‘ere certain ovner rays called - cathodal
reys which  cwmry with them negatively

charged -elecirons which cause ail bodies
they mees w pecome chiarged with nega-
tive elecwiciy.

CAccording to. my mweutan 1 find that
when ei(euammagnetze waves strike the
‘region “of - tne  ionised air enveloping
the network of sonductors, produced by
the X- rays pzogecteﬁ into tha networl, the
arradgeniens is- foumd to - be eguivalent
to a- conductor -of great- Leight, - but

" when- the source of ionisation iy removed
a5

practically rio” wbsorphion of energy ta.kas
place in the conductors, -

The function of the ionisation being
1o inerease -the small -superficial -sres of
‘metal oxposed  for the purpose of  ab-

sorbing eleciromaghietic  energy by ren-

dering the air surrounding the conduectors
conductive to_ the' -passagas of slectro-
midgnetic energy from-s source of X-rays
or oﬁhel rays -eapable of- produeing ionisa-
tiom.

In this invention it. is found desirable
to mrrange the - size of Hetwork to suit
the strength of -the source of ionisation
or conversely to. arrange ~the ﬁheng’ﬁfl
of the source of jonisation to suit the size
of - neiswm}x
the. Held of
up fo an m’censd}y ‘of ionigation which
may be determined by exyenment

Tt is. also found desirable in the case

of X- -rays to prevent the -rays - scattering -
‘by shaping “the electrode and surround-

ing the tube by 2 metal *vessel w1th an
adjustabla aperfure.

Should " it bs fourd- desn:ﬂble, the

_cathodal rays previously referred fo may
“be. prevented from~

strikking ‘the network
of conductors by :'leﬂectmg them by the

- aid of a magnet.

The.. inverition it ilasttated by way of
an examp!s in-the accomp&uvmg drawing

:n whicht—

it. being .desirable: to #ll'
- iomisation with -conducfors

Fig.- (1) shews the network of com-
ductiors' plan -and elevation.

Tig. (2) shews the electrical circuit.

In -eatrying my invention inbo effech
docording to the -apperatus illustrated;
the metwork - of conductors shewn in
F1g. (1) consists of a number of- fine
vopper wires (o) communicating with 4
central conductor (b).

In 3ig. (2} a souree of Xaays {¢) is
shewn heneath the arrangerment ol con-
ductors (a) the details of which ave
shewn in Fig. (1).

These eonductors (¢) may for con-
Venience be conneeted to a terminal {(d)

to “ which the apparatus to be netuated

wiay ~be vonnected througly another ter-
mimal (¢} t6 earth:

© The inagnet - (m} may be introdueed

for the purpose o deflecting the eathodal
rays (f) previously referred to.
- Huavihg “now particularly described and
ageerbaiied the nature of my said in-
ventiori .and in' what manner the same is
to be performed, I deelare that what T
claim ig:— .

1. A conductor or metwork of econ-
ductors which has been swrrounded by an

-ionised gas for the ~purpose of mmeasmg
“the powex of “the condueter to reccive

electromagnetic enexgy.

9. A condustor or network - of con-
ductors which has heen surrounded by
an ionised gas for the purpose of increas-
ing thé power of the conductor to 'brans-
it electromagnetic enexgy.

3. A conductor or net‘wofk of eon-

-_'ducim's which has been surreunded by an

fonised gas for the - purpose of increasing

‘the” power of ‘the econductor to absorb

electrostatic cha.rges from the atmosphere.
4 A gystem “of -absorbing . electro-

magnetic energy. from the cther substan-

tially as described Wlﬁh reference to- the.

. drawings.

Dated the;ud day of March, 1925,
SERAFING ORLANDO.

A‘i’;ingdoh

Pun’bﬂl fm His Majesty’s Sﬂnfmﬁm}. Ofﬁr‘e, bv Bur, gn% & Son.

[, WA 50/3/1038]
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Patented June 9, 1925.

UNITED STATES

1,540,998

PATENT OFFICE.

HERMANN PLATUSON, OF HAMBURG, GERMANY.

CONVERSION OF ATMOSPHERIC ELECTRIC ENERGY.

Application filled January

T'oallwhom it may coneern:

Be it known that I, Heemanx Pravsox,
Lsthonian subject, residing in Hamburg,
{Fermuny, lLave lavented certain new and
useful Improvements in *he Conversion of
Atmosplieric Electric Energy, of which the
following is a specification.

Methods of obtaining atmospheric elec-
tricity by means of metallic nettings set with
spikes which are held by means of ordinary
or anchored kite balloons made of fabrics
and filled with hydrogen, nre in thebry al-
ready known. Atmospheric clectricity ob-
tained in this way has been sugpested to be
used in the form of direct current for the
chavging of accumulators. This knowledge
however is at present only theoretical as the
conversion in practice has hitherto heen a
failure. No mreans are known of protecting
the apparatus fromdestruction by lightning.
TLe balloons used for collecting the charge
must also be made of very larpe size in order
to be able to support the weight of the me-
tallic netting and the heavy cable connec-
tions.

Instead of using heavy metallic netting as
collectors attached to single nir balloons of
non-conducting materials which are liable to
be torn and are permeable to the gas, it is

roposed to use metallic balloon collectors
which have the following important advan-
tages—

{a) The metallic cases are impenetrable
to helium and hydrogen; they also represent
Iarae metallic weather-proof collecting sur-
faces.

(0) Radio active means and.the like may
be easily applied internally or externally;
whereby the ionization is considerzbly in-
creased and therewith also the quantily of
atmospheric cleetricity capable of being col-
lected.

(¢) Such balloon collectors of light metal
do not require to be of large size as they
have to carry only their own moderate
weight, and that of the conduncting eable or
wire.

(@) The entire system thmefore offers lit-
tle surface for the action of storm and wind
and is resistant and stable.

(e} Each balloon can be easily raised and
Jowered by means of a winch so that all re-
pairs, recharging and the like can be carried
out withoul danger during the operation.

13, 1921. Serial No, 437,107,

It is further proposed to use a collecting
aerial network of several separate collectors
spread out in the air above the earth, which
collectors are interconnected by clectrical
conductors.

According to this invention charges of at-
mospheric electricity are not directly con-
verted into mechanical encrgy, and this
forms the main difference from previous in-
ventions, but the static electricity which runs
to earth through aerial conductors in the
form of direct current of very high voltage
and low current strength is converted into
electro-dynamic energy in the form ef high
frequency vibrations. Many advantages are
thereby oblained and all disadvantages
avoided.

The very high voltage of static electricity
of a low current strength can be converted
by this invention to voltages more suitable
for technical pucposes and of greater cur-
rent strength. By the use of closed oscilla-
tory circuits it is possible to obtain electro-
magnetic waves of various amplitude and
thereby to increase the degree of resonance
of such current. Such resorance allows va-
rious valnes of inductance to he chosen
whereby again the governing of the starting
and stopping of maclhines driven thereby by
simply tuning the resonance betwecen coils
of ¢the machine and the transformer circuit
forming the resonance can easily be ob-
tained.” Further, such currents have the
property of being directly available for va-
rious uses, even without employing themn for
driving motors, of which there may be par-
ticularly mentioned, lighting, production of
heat and use in electro-chemistry.

Further, with such currents a setips of ap-
paratus may he fed withont direct current
supply through conductors and also the
electro-magnetic high frequency currents
may be converted by means of special motors
adapted for electro-magnetic oscillations
intd mechanical energy, or finally converted
by special machines into alternating current
of low frequency or even into direct current
of high potential.

The invention is more particularly de-
scribed with reference to the accompanying
diagrams in which:—

Tigure 1 is an explanatory figure.

Figure 2 is a diagrammatic view of the
sitnplest form.
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Tigure & shows a method of converting
atmospheric electrical energy for use with
motors.

Figure 4 is 2 diagram showing the use of
protective means.

Figure 5 is a diagram of an arrangement
for converting large current strengths,

Figure 6 is a diagram ¢f an srrangement
including controlling means.

Iigure 7 shows means whereby the spark
aap length can be adjusted.

Figure 8 shows a unipolar connection for
the motor.

Figure 9 shows a weal coupled system
suitable for use with small power motors.

Figures 10, 11 and 12 show modified ar-
rangements, .

Figure 13 shows a form of inductive cou-
pling for the motor cireuit.

Figure 14 is a modified form of Figure 13
with inductive coupling.

Figure 15 is an arrangement with non-
inductive motor,

TFigure 16 is an arrangemeni with cou-
pling by condenser.

Tigures 17, 18 and 19 are diagrams of fur-
ther modifications.

Figure 20 shows a simple form in which
the aerial networl is combined with special
collectors.

Figure 21 shows diagrammatically an ar-
rangement suitable for collecting large
quantities of energy.

Figure 22 is a modified arrangement hav-
ing two rings of collectors.

Figure 23 shows the connections for three
rings of collectors,

Figure 24 shows a collecting balloon and
diagram of its connection of condenser bat-
teries.

Figures 25 and 26 show modified collector
balloon arrangements.

Figure 27 shows a second methed of con-
necting conduetor for the ballson acrials.

Figure 28 shows an auto-transformer
method of connection.

Figure 29 shows the simplest form of con-
struction with incandescent cathode.

Figure 80 shows a form with cigar shaped
balloon.

Figure 31 is a modified arrangement.

Figure 32 shows a form with cathode and
electrode enclosed in a vacuun chamber.

Figuve 33 is o modified formn of Figure 32,

Figure 34 shows an are light collector.

Figure 35 shows such an arrangement for
alternating current.

Figure 36 shows an incandescent ccllector
witli Nernst lamp.

Figure 37 shows a form with a gas flame.

Fipave 1 illustrates a simple diagram for
converting static electricity info dynamic
encrgy of a high number of oscillations.
Tor the sake of clearness in the drawings an
influence machine is assumed to be employed

1,540,008

and not an nerial antenma. 135 and 14 arc
combs for collecting the static electricity of
the influence machine. ¥ and 8 are spark
discharging electrodes, 6 and 5 condensers,
9 an inductive primaty coil, 10 secondary
coil, 11 and 12 ends of conductors of the sec-
endary coil 10. 'When the disc of the static
influence machine is rotated by mechanical
means, the combs collect the electric charges
cne the positive and the other the negative,
and charge the condensers 5 and 6 until such
a high potential is formed scross the spark
gap 7—38, that the spark gap is jumped. As
the spark gap 7—8 forms 2 closed circnit
with condensers 6 and 5, and inductive re-
sistance 9, as i1s well known, waves of high
frequeney electromagnetic oscillations will
pass in {hig cireuib.

The high frequency of the oscillations
produced in the primary circuit induces
waves of the same periodicity in the sec-
ondary cirenit. Thus in the primary cir-
cuit electromagnetic oscillations are formed
by the passage of the sparlc over the spark
gap and these waves are maintained by fresh
charges of static electricity.

By suitably selecting the ratio between the
nuraber of the coils in the primary and sec-
ondary circuits with regard to a correct ap-
plication of the co-efficients of resonance
(capacity, inductance, and resistancc) the
high voltage of the primary circuit may be
suitahly converted into low voltage and high
current strength. ' )

When the oscillatory discharges in the pri-
mary circuit becornes weaker or entirely
cense, the condensers are charged again by
the static electricity until the accumulated
charge again breaks down the spoark gap.
All this is repeated as long as electricity is
produced by the static machine by employ-
ing mechanical energy.

An clementary form of the invention i
shown in Figure 2 in which two spavk gaps
in parallel are used one of which may he
termed the working gap 7 in Figure 2, whilst
the seccnd serves as a safeiy device for ex-
cess veltage and consists of a larger number
of spark gaps than the working section,
which gaps are arranged in series and nre
bridged by very small capacities as is illus-
trated iu a,, b,. ¢,, Figure 2 which allow of
uniform sparking in the safety section.

In Figwe 2 A is the aerial antenng for
collecting charges of atmospheric electricity,
13 is the earth conmection of the second part
of the spark gap, 5 and 6 are condensers, 9 a
primary coil.  Now when through the aerial
A the positive atmospheric electricity seeks
to combine with the negative charge toearth,
this is prevented by (the air gap between)
the sparlt gaps. The resistance of the spark
gap 7 1s, as shown in the deawings, lower
than that of the other safety section which
consists of three spark gaps connected in
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series, and consequently a three times greater
air resistance is offered by the Iatter,

So long therefore, as the resistance of
the spark gap 7 is not overloaded, so that
the other spark gaps have an equal resist-
ance with it the discharges take place only
over spark gap 7. Should however the
voltage be increased by any influences so
that it might be dangerous for charging
the condensers 5 and 6 or for the coil in-
sulation 9 and 10 in consequence of break
down, by a correct regulation of this spark

ap the second spark gap can discharge free
rom inductive effects direct to earth with-
out endangering the machine.

Without this second spark gup, arranged
in parallel having a higher resistance than
the working spark gap it is impossible to
collect and render available large quentities
of electrical energy.

The action of this closed oscillation cir-
cuit comsisting of spark gap 7, two condens-
ers J and 6, primary coil 8, and also sec-
ondary coil 10 is exactly the same as the
one described in Figure 1 with the arrange-
ment of the static induction machine with
the only differenca that here the second
spark gap is provided. The electromagnetic
high frequency alternating current obtained
can be tapped off from the eonductors 11
and 12 for lighting and heating purposes.
Special kinds of motors adapted for work-
ing with these pecnliar electrical charges
may be connected at 14 and 15 which can
work with static electricity charges or with
high frequency oscillations,

In addition to the use of spark gaps
in parallel a second measure of security is
also necessary for taking off the current.
This precaution consists according to this
invention, in the introduction of and method
of connecting certrin protective electro-
magnets or choking coils in the aerial eir-
cuit as shown by S in Figure 3.

A single electromagnet only having a core
of the tﬁinnest possible separate laminations
is connected with the aerial.

In the case of high voltages in the aerial
network or at places where there are fre-
quent thunder storms, several such magnets
may however be connected in series,

In the case of Iatge units or plants sev-
eral electromagnets can be employed in par-
allel or in series parallel.

The windings of these electromagnets
may be simply connected in series with the
aerials. In this case the winding preferabl
consists of several thin parallel wires, W]ljcls”l,
make up together, the necessary section.

The winding may be made of primary
and secondary windings in the form of a
transformer. The primary winding will be
then connected in series with the aerial net-
work, and the secondary winding mere or
less short-circuited over a regulating resist-

ance or an induction coil. In the latter
case it is possible to regulate to a cerfain
extent the effect of the choking coils. In
the further description of the connecting
and constructional diagrams the aerial elec-
tromagnet choke coil is indicated Ly a
simple ring S.

Figure 3 shows the simplest way of con-
verting atmospheric electricity into electro-
magnetic wave energy by the use of special
motors adapted for high oscillatory cur-
rents or static charges of electrical energy.
Recent improvements in motors for work-
ing with static chiarges and motors working
by resonance, that is to say, having groups
of tuned eclectromagnetic cooperating cir-
cuits render this possible but such do not
form part of the present invention,

A motor adapted to operate with static
charges will for the sake of simplicity be
disgrammatically indicated by two semi-
circles 1 and 2 and the rotor of the motor
by a ring M. (Figure 3.) A is a vertical
aserial or aerial network. S the safety
choke or electromagnet with coil O as may
be seen is connected with the aerial A. Ad-
jacent the electromagnet S the aerial con-
ductor is divided into three circuits, the
ciretit 8 giving the safety spark gap, the
cirenit 7 with the working spark gap, and
then a circuit including the stator terminal
1, the rotor and stator terminal 2 at which
o connection is made to the earth wire. The
two sparlk gaps are also connected metal-
lieally with the enrth wire. The method of
working these disgrams is as follows:

The positive atmospheric electric charge
collected tends to combine with the negative
clectricity {or earth electricity) connected
with the earth wire. It travels along the
aerial A through the electromagnet S with-
out being checked as it flows in the same di-
rection as the direct current. Further, its
progress is arrested by two sparks gaps
placed in the way and the stator condenser
surfaces. The stator condenser surfaces are
charged until the charge is greater (han
the resistance of the spark gap 7, whercupon
a spark springs over the spark gap 7 and an
oscillatory charge is obtained as by nicaus
of the motor M, stator surfaces 1 and 2, and
sEark gap 7, & closed oscillation circuit is
obtained for producing the electromacnetic
oscillations. The motor lere forms the ca-
pacity and the necessary inductance and re-
sistance, which, 25 is well known, are neces-
sary for converting static electricity into
electromagnetic wave energy.

The discharges formed are converted into
mechanical energy in special motors and can
not reach the aerial network by reason of
the electromagnet or cholke, If, however,
when a spark springs over the spark gap 7
a greafer quantity of atmospheric electricity
tends to fow to earth, a connter voltage is

47

n

75

80

80

190

110

13u



10

15

20

25

30

35

43

=}
1

GO

(o]
=1

4

induced in the elestromagnet, which is
greater the more rapidly and strongly the
flow of eurrent direct to the earth is. By
the fonmation of this opposing voltage i
sufliciently high resistance is offered to the
flow of atmospheric electricity direct to
earth to prevent a short circuit with the
earll.

The cireutt conlaining spark gap 8 having
a different wave length whicl is not in veso-
nance with the natural frequency of the
motor, does not endanger the motor and
serves as secusity awminst excess voltage,
which, as practicel experiments have shown,
mmay still arise in certain cases, but can ba
conductett direct to carth through this spark
aap.
In the dingram lustrated in Figore 4 the
sparlt gap 7 is shunted across condensers i
and 6 from the motor M. This eonstruction
affords mainly a better insulation of the
motor against excess voltage and a nniform
exeitation through the spark gap 7.

In IFigure 5 a diagram is illustrated for
transforming large current strengths which
may be emploved direct without motors, for
example, for lghting or heating purposes.
The main difflcrence is that here the spark
gap consists of a star shaped dise 7 which
can rotate on its own axis and is rvotated by
a motor oppesite similarly fitted electrodes
7%, When sepavate points of stars face one
another, discharges take place, thus forming
an oscillation civenit over condensers 5 and
6 and inductance 9 for oscillatory discharges.
Tt is evident that a motor may also be li-
rectly conneeted to the ends of the spiral 4.

The construction of the diagram shown
in Figure 6 permits of the oscillation circuit
of the motor being connected with an in-
duetion coil. Here a regulating inductive
resistance is introduced. for counter-acting
excess vollages in the motor. By cutting the
separpte eoils 9 (coupled inductively to the
acrial) in or out the inductive action on the
motor way be more ov less increased ov
variable nerial action may be exerted on the
ascillation civeuit.

In Figure T the oscillation circuit is closed
threagh the earth (I8 and I5,). The spark
eap 7 may be prolonged or shortened by
more or fewer spark gaps being suceessively
connected by means of a contact arm 7°,

Diagram § shows a unipsolar connection of
the motor with the nerial networle, IHere
two oscillation cirenits are closed through
the same motor. The first oscillation ¢irenit
passes from acrial A through clectromagnet
S, point @, inductance 9* to the earth con-
denser 6 and further, over spark gap 7 to
the nerial condenser 5 and back to =, The
sccond oscillation civenit starts from the
nerial condencer 5 at the point ' over the
inductance 9§ to the eartlh condenser 6 at the
peint 2 and through the condenser & over

1,540,088

the spark gap 7 back to 2%, The motor itself
is inserted between the {wo points of the
sparlk gap 7. From this arrangement slight-
ly damped oscillation wave currents are pro-
duced.

In the dingram illustrated in Figure 9 a
loosely coupled system of connections is il-
lustrated whieh is assumed to be for small
motors for measurtng purposes. A indi-
cates the aerial conductor, S the electromag-
nek in the aerial conductor, $ the inductance,
7 the spark gap, 5 and 6 condensers, & the
earth, M the motor, and 1 and 2 stator con-
nections of the motor. The motor is di-
rectly metallically connected with the oscil-
lation cireuit.

In Figure 10 a purely inductive coupling
is employed for the motor civcuit. The mo-
tor is connected with the secondary wire 10
as may bz seen in Figure 17 in o somewhat
modified dingram connection. The same
applies to the dlagram of Jigure 12.

The diagrams hitherto described prefer-
ably allow of motors of small and medinm
strength to be operated. Tor large aggre-
gates, however, they are too inconvenient as
the construction of two or more oscillation
circuits for large amounts of energy is diffi-
cult; the governing is still more diflicult and
the danger in switching on or off is greater.

A means of overcoming such diffienlties is
shown in Figure 13, The oscillation circuit
here runs starting from the point @ over con-
denser 5, variable inductance 9, spark gap
7 and the two segments (3* and 4°) form-
ing arms of 2 Wheatstone bridge, bacl to z.
It the motor is connected by brushes 3 and
4 transversely to the two arms of the bridge
as shown in the drawings, electromagnetic
cscillations of equal sign are induced in the
stator surfaces 1 and 2 and the motor does
not revolve. 1f however. the brushes 3 and
4 ave moved in common with the conduct-
ing wires 1 and 2 which connect the bynshes
with the stator poles o certain alteration or
displacement of the polarity is obinined and
the motor commences to revolve.

The maximum action will result if one
bhrush 3 comes or the central sparking con-
tact 7 and the other brush 4 on the part .
They are however, usually in practice not
brought on to the central contact 7 but only
held in the path of the bridge segments 4°
and 3= in order not to connect the spark gaps
with the motor oscillation circuit,

As however, the entire ogcillation energy
can thereby not act on the motor it is better
{o carry out the same system according to the
diagram 14. The diagram 14 differs from
the foregoing onlv by the motor ant being
directly metallically connected with the seg-
ments of the commutator, hut only a pri-
mary coil 9 which induces in 2 secondary
coil 10, current which feeds the motor M
and takes the place of the rotor. By this
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arrangement a good transforming action is
obtained, o loose coupling and also an os-
cillation circuit without a spark gap.

In Figure 15 the motor 1s not purely in-
ductively as in 14, but. directly metallically
branched off from the primary coil (at
and z*) after the principle of the aute-trans-
former.

In Figure 16 instead of an inductance a
condenser 6 is in stmilar manner, and for
the same object inserted between the seg-
menis 3* and 4% This has the advantage
that the segments 3* and 4* need not be-made
o solid metal but may consist of spiral coils
whereby a more exact regulation is possible
and further motors of high inductance may
be etuployed.

The arrangements of Figures 17, 18 and
19 1nay be employed for use with resonance
and particularly with induction condenser
motors; between the large stator induction
condenser surfaces, small reversing pole con-
densers are connected, which, as may be seen
from Figures 17, 18 and 19 are led together
to earth. Such reversing poles have the
advantage that with large quantitics of
electrical energy the spark formation be-
tween the separate oscillation circuits ceases.

Figure 19 shows a further method which
prevents electromagnetic oscillations of high
number of alternations formed in the oseil-
lation cireuit striking back to the aerial con-
ductor. Tt is based on the well known prin-
ciple thut a mercury lamp, one clectrode of
which is formed of mercury, the other of
solid metal such as steel allows an electric
charge to pass in only one direction from
tlic mercury to the steel and not vice versa.
The mercury clectrode of the vacuum tube
N is therefore connected with the aerial
conductor and the steel electrode with the
oscillation circuit.  From this it results that
charges can pass only from the aerial
throngh the vacunm tube to the oscillation
cirenit, but not vice versa. Ogcillations
which are formed on being transformed in
the oscillation cirenit cannot pass to the
aerial conductor.

In practice these vacuuni tubes must be
connected beliind an clectromagnet as the
latter alone affords no protection against the
danger of lightning.

As regards the use of spark gaps, all
arrangements as used for wireless teleg-
raphy may be used. Of coovse the spark
waps in large machines must have a sufli-
ciently large surface. In very large stations
they are cooled in liguid carbonic aeid or
Dotter still in liquid nitrogen or hydrogen;
in most cnses the cooling may also take
place by means of liquefied Tow homologues
of the metal sevies o by means of hydro-
carbons the freezing point of which lies at
hetween —20° C. and —40° C. The spark
gap casing must also be insulated and be of

sufficient strengil: to be able to resist any
pressure which may arise. Any undesirable
excess super-pressure which may be formed
must be automatically let oif. I have em-
ployed with very good resnlts mercury elec-
trodes which were frozen in liquid carbonic
acid, the cooling being maintained during
the operation from the outside through the
walls.

Figure 20 is one of the simplest forms of
construction of an aerial network in com-
bination with collectors, transformers and
the like illustrated diagrammatically. E is
here the earth wire, B the safety spark gap,
7 the working spark gap, 1 and 2 the stator
surfaces of the motor, 5 a condenser battery,
S the protective magnet which is connected
with the coil in the aerial conductor, A? to
A'® yerial antennz with colleeting balloons,
N horizontal collecting or connecting wires
from which, to the centre o number of con-
nections run.

The actunl collectors consist of metal
sheaths preferably made of an aluminivm
magnesium alloy, and are filled with hydro-
gen or helium and are attached to copper

Inted steel wires. The size of the balloon
15 seleeted so that the actual weight of the
balloon and the weight of the conducting
wire is supported thereby. On the top of
the balloon aluminium spikes, made and
gilded in a special manner hereinafter de-
seribed, are arranged in order to produce a
conductor action. Small quantities of
radinm preparations, more particularly
poloninm-ionium or mesothorium prepara-
tions cousidernbly increase the jonization,
and therewith the action of thege collectors.

In addition to metal balloons, fabric bal-
loons which are superficially metal coated
according to Schoop’s metal spraying proe-
ess, may however also be employed.
metallic surface may also be produced by
lucquering with metallic bronzes, preferably
according to Schoop’s spraying process or
lacquering with metallic bronze powders in
two elactrical series of widely different
metals, becanse thereby the collecting effect
is considerably increased.

Instead of the ordinary round balloons,
elongated cigar shaped ones may be em-
ployed. In order also to utilize the fric-
tional energy of the wind, patches or strips
of mon-conducting substances which pro-
duce elecfricity by friction, may be attached
to the metallized balloon surfaces. The
wind will inipart & portion of its energy in
the form of frictional electricity, to the
balloon casing, and thereby the collecting
effect is substantially increased.

In practice however, very high towers
(up to 300 metres is fully admissible) may
he employed as antennz. In these towers
copper tubes rise freely further above the
top of the tower. A gas lamp secured

49

0

16

80

85

20

95

100

105

110

116

120

125

130



(=

10

30

40

1]

s §

against the wind is then lit at the point of
the copper tube and a netting is secured to
the copper tube over the flame of this lamp
to form a collector. The gas is conveyed
through the interior of the tube up to the
summit. The copper tube must be abso-
Intely protected from moisture at the place
at which it enters the tower and also rain
must be prevented running down the walls
of the tower which might lead to a bad
catastrophe. This is done by bell shaped en-
largements which expand downwards, being
fmzmrred in the tower in the form of hlgh
voltaﬂe insulators of Siamese pagodas.

Special attention must be devoted to the
foundations of such towers. They nuist be
well insulated from the ground. which may
be obtained by first embedding a layer of
concrete in a box form to a sufficient depth
in the ground and inserting in this an
asphalt lining and then glass bricks cast
about 1 or 2 metres in thickness. Over this
in turn there is a ferro-concrete layer in
which alone the metal foot of the tube is
secured. This concrete block must be at
least 2 metres from the ground and be fully
protected at the sides by a wooden covering,
from moisture. In the lower part of the
tower a wood or glass house for the large
condenser batteries or for the motors may
he constructed. In order to lead the earth
connection to the ground water, a well in-
sulated pit constructed of vitreous bricks,
must be provided. Several such towers are
erected at equal distances apart and con-
nected with a horizontal conductor. The
horizontal connecting wires may ecither run
directly from tower “to tower or be carried
on bell shaped insulators similar to those in
use for high voltage conductors. The width
of the network may be of any suitable size
and the connection of the motors can take
place at any suitable places.

In order to collect large quantities of
electricity with few aerials 1t is well to pro-
vide the aerial conductor with batteries of
condensers as shown in two methods of con-
struction in Figures 21 and 22. In Figure
91 the batterics of condensers 5 wre con-
nected on the one hand with the aerial elce-
tricity collectors Z by the aerial conductor
A, and on the other hand interconnected in
series with an amnular conductor from
whieh horizontal conductors run to the con-
necting points C to which the carth wire is
connected.

Figure 22 shows a similar arrangement.
Should two such series of antennz rings be
shown by a voltineter to have a Lnrro dif-
ference of potential (for example, one in the
mountains and one in the plain) or even of
different polarity these differences may he
compensated for by connecting sufficiently
large condenser batteries (5, 5%, 5°) by means
of \1"1}1 star condnctors D and DL In Fig-
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ure 23 a connection of three such rings of
collectors to form a triangle with a central
condenser battery is illustrated.

The condenser batteries of such large in-
stallations must be embedded in llqueﬁed
gases or in liquids freezing at very low
tempemtmes In such cases a portion of
the atmospheric energy mmst be cmployed
for liquefying these gases. Tt is also prefer-
able to employ pressure. DBy this means the
condenser surfuces may be diminished, and
still allow for large quantities of energy to
be stored, secure against breakdown. TFor
smaller installations the immersing of the
condensers in well insulated oil or the like,
suffices. Solid substances on the other hand
cannot be employed as insulators.

The arrangement in the diagrams hitherto
described was always such that the con-

denser batteries were conneeted with both ¢

poles directly to the aerial conductors. An
improved diagram of the connections for
obtaining atmospheric electricity for the
condenser batteries lias however, been found
to be very advantageous, this arrangement
consists in that they are connected by only
one pole (unipolar) to the collecting. net-
work. Such a method of fmfmrrcmcnt is
very important, as by means of it a constant
current and an increase of the normal work-
ing pressure or voltage is obtained. If for
example a collecting balloon aerial which is
allowed to rise to a height of 300 metres,
shows 40,000 volts above carth voltage, in
practice it has been found that the wmkmrr
voltage (with a wilhdrawal of the power
ﬂccording to the method hercinbefore de-
scribed by means of oscillating sparke gaps
and the like) is only about 400 volts. 1t
hawever, the eapacity of the condenser sur-
faces be increased, which capacity in the
above mentioned casc was equal to that of
the colleeting surface of the balloon acrials,
to double the amounnt, by connecting the
condenser batteries with only onc pole, the
voltage rises under an equal withdrawal of
eurrent up to and beyond 500 volts. This
can only be ascribed to the favourable action
of the conneeting method.

In additien to this substantial improve-
ment it has also been found preferable to
inzert double inductances with cleciromag-
nets and to place the capacities pre l'vmhl_\
between two such electromagnets. Tt has
also been found that the useful action of
such condensers can be Turther increased if
an induction eoil be connected as inductive
resistance to the unconnected pole of the
condenser, or still better if the condenscr
itself be made as an induction condenser,
Such a condenser may be compared with a
spring which when compressed carries in
xtself accumulated force, which it again
gives off when released. In clmrﬂ'mn’ a
char ge with reversed sign is farmod nt ¢hs
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other free condenser pole, and if through the
spark gap a short circuit results, the accu-
mulated energy is again given back since
now new quantitics of energy are induced
at the condenser pole connected with the
condunctor network, which in fact charges
with opposite signs o that at the free con-
denser pole. The new induced charges have
of course the same sign as the collector net-
work. The whole voltage energy in the
agrial is thereby however increased. In the
seme space of time larger quantit'es of
cnergy are sccumulated than is the case
without such inserted condenser hatteries.

In Figures 24 and 25 two different dia-
grams of connections are more exactly illus-
trated, Figure 24 shows a collecting ga.lloon
and the diagram of the connections to earth.
Figure 25 four collecting balloons and the
parallel connection of the condenser bat-
terics belonging thereto.

A is the collecting balloon made of an
alumininm magnesium alloy {electron metal,
wagnalium) of a specific gravity of 1.8 and
a thickness of plate 0.1 to 0.2 mm. Inside
there are eight strong vertical ribs of T
shaped section about 10 to 20 mm. in height
and about 3 mm. in thickness with the pro-
jecting part dirécted inwards (indicated by
a, b, ¢, d and so forth) s they are riveted to-
géther to form a firm skeleton and are stifi-
ened in a hobizontal directiom by two cross
ribs. The ribs are further connected with
one another internally and transversely by
means of (hin steel wires, whereby the bal-
loon obtains great power of registance and
elasticity. Rolled plates of 0.1 to 0.2 mm. in
tinickness made of magnalium alloy ace then
cither soldered or riveted cn this skeleton
50 that a fily metallic casing with smiouth
external surfuce is obtained. Well silvered
or coppered aluminium plated steel wiresrun
frum each rib to the fastening ring 2. Fur-
ther, the coppered steel hawser L preferably
{wisted out of separate thin wires (shown in
dotted lines in Figure 24) and whichi 1nust
he long enough to allow the balloon to rise
in the desired height, leads to a metal roller
or pulley 3 and from thence to a winch W,
well insulated from the garth, By means of
this winch, the balloon, which is filled with
hydrogen, or helium, can be allowed (o vise
to a suitable height (300 to 5,000 metres)
and brought to the ground for recharging
or repairs. )

The actual cwerent is taken directly
through a friction econtact from the metal
roller 3 or from the wire, or even from the
winch or simnllaneously from all three by
neans of hiushes (3, 3% and 3?). DBeyond
the brushes the condnctor is divided, the
paths being :—fivstly over 12 to the safety
spark gap 8, from thence to the earth con-
ductor I, and secondly over ele:tromagnet
51, point 13, to a second loose electronagnet

7

having an adjustable coil S2, then tu the
spark gap 7 and to the second earth con-
ductor E2  The actual working civenit is
formed through the spark gap 7, condensers
3 and 6, and through the primary ceil 9;
here the static electricity formed by oscil-
latory discharges is accummlated and con-
verted into high frequencv electromagnetic
vscillations, Betwecen the electromagnets 3!
and 5?2 at the crossiny peint 13, four con-
denser batteries ave Infraduced which are
only indicated diagrammatically in the
drawings each hy one condenser. [wo of
these batteries (16 and 18) are made as plate
condensers and prolonged by regulating in-
duction eoils or spirals 17 and [9 while the
two others (21 and 23) are induction con-
denrers, As may be seen from the drawings
each of the four condenser batteries 1C, [5,
21. 23 is connected only hy one pole to the
aetirl or to the collector conducter. The
second poles 17, 19, 22, 24 are open. In the
case of plate condensers baving no indnctive
resistance an induction coil is inserted. The
object of such a spiral or cnil is the displace-
ment of phase of the induction current by 14
periods, ‘whilst the charging currant of the
condenser peles which He Tree in the air,
works back to the collector aerial. The con-
sequence of this is that in discharges in the
collector aerial the back inductive action of
the free poles allows a higher voltage to he
maintained in the acrial collecting con-
ductor than would otherwize be the case. 1t
has also been found that such a back action
has an exiremely favourable effoct on the
wear of the contacts. Of course the indue-
tive offect may be regulated at will within
the Timits of tlie size of the induction coil,
the length of the coil in action Leing ad-
justable by means of wire connerticn with-
out induction (see Fig. 24, No. 20).

St and S? may also be provided with such
regulating devices in the case of 32 (illus-
trated by 11). It excess voltage De formeil
it is conducted to egrth througl the wire 12
and spark gap 8 or through any other suit-
able apparatus, since this formation wonld
be dangerous for the other apparatus.

The action of these rondenser hatteries has
already been lhereinbefore described.

The small cireles on the collector balloon
indicate places at which zine amalgam or
gold amalgam or other photoelectrie acting
metals in the form of small patches in ex-
tremely thin layers (.01 to .05 mimn. in
thickness) ave applied to the balloon casing
of light metul. Such metullic patches may
also be applied to the entire balloon as well
as in greater thicknéss to the conducting
network. The capacity of the colleclor is
therely considerably strengthened at the
surface. The greatest possible cffect in col-
lecting may be obtained by polonivm amal-
goms and the like. On the surface of the
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collector halloon metal poiuts or spikes ave
also fixed along the ribs, which spikes serve
parviicularly for collecting the collector
charge. Sinee it is well known that the re-
sistance of the spikes is less the shavper the
spike is, for this purpoese it is therefore ex-
tremely important to employ as sharp
spikes as possible.  Experiments made as
regards these have.shown that the forma-
tion of the bedy of the spike or point also
plays a large part. for exumple. spikes made
of bars or rollers with smooth surfaces,
have a many times greater point rvesistance
as collector accumulator spikes than those
with rough surfaces. Various kinds of
spike bodies have been experimented with
for the collector balloons hereinbcfore men-
tioned. The best vesnlts were given by
spikes whieh were made in the following
wav. IFine points made of stecl, copper,
nickel, or copper and nickel alloys, were fas-
tened together in bundles and then placed
as anode with the poiuts in a suitable elec-
trolyte {preferably in hydrochloric acid or
muriate of iron solutions) and so treated
with weak current at 2 to 3 volts pressuve.
After 2 to 3 hours aceording to the thick-
ness of the spikes or pins the points hecone
extremely sharp and the bodies of the spikes
have a rough surface. The bundle can then
be removed and the acid washed off with
water. The spikes are then placed as
eathode in a bath consisting of solution of
gold, platinum, iridiun, paladium or wolf-
ramn salts or their compounds and coated
at the cathode galvanically with a thin layer
of precious metal, which must however he
sufliciently firm to protect them from at-
mogpheric oxidation.

Such spikes act at a 20 fold lower voltage
alinost as well as the best and finest points
made by mechanical means. Still better re-
sults are obtained if polonium or radium
salts ave added to the galvanic bath when
forming the protective layer or coating.
Such pins have a low 1esistance at their
points and even at one volt and still lower
pressuves have an excellent colleclor action.

In Figure 24 the three unconnected poles
are not connecled with one another in par-
allel.  That is quite possible in practice
withont altering the principle of the free
pole. Tt is also preferable to interconneet
m parallel to a counnon colleetor networlk,
a serics of colleeting aerials,

Figure 25 shows a diagram for such an
installation. A A% A3 A are {our metal
enllector hallcons with gold or platinum
coated spikes which are electrolyticaliy
made in the presence of polonium emann-
tions or radium salts, which spikes or nee-
dles are connected over Towr electro-mugnels
882053, 8¢ through an annular eonductor
. Trom this annular conductor four wires
run over four further electromagnets -S°

1,540,608

S, Se, 59 to (he conneeting point 13, There
the conductor is divided, one branch passing
over 12 and the safety spatle gap 8 to the
earth at E?, the other over inductive resist-

ance J and working spark gap 7 to the carth 7

at T2 The working ctreuit, consisting of
the condenser 5 and 6 and a vesonance
motor or a condenser motor M, such as here-
inbefore described, is connected in prox-
imity round the sparking gup section 7.

Instead of directly connecting the con-
denser motor of course the primary circuid
for high fiequency oscillatory current may
also be inserted.

The condenser hatteries are connected by
one pole to the anuular condnetor R and ean
be either inductionless (16 and 18) or made
as induction condensers as shown by 21
and 23, The free poles of the inductionless
condensers are indicated by 17 and 19, those
of the induction condensers by 22 and 24.
As may he scen from the drawings all these
poles 17, 22, 19, 24 may he interconnected
m parallel through o sceond annular con-
ductor without any fear that thereby the
principle of the free pole connection will be
mjured. In addition to the advantages
already set forth tlhe parallel connection
also allows of an equalization of the work-
ing pressure in the entire collector networl.
Suitably constructed and caleulated induc-
tion coils 25 and 26 may also be inserted in
the annular condnctor of the free poles, by
means of which a circuit may be formed
in the secondary coils 27 and 25 which al-
lows current produced in this annular con-
ductor by fluctuations of the charges or the
like appearances to be measured or other-
wise utilized.

According to what has been hereinbefore
stated separate collector balloons may be
connected at equidistant stations distributed
over the eptire country, cither connected li-
rectly with one another metallically or by
means of intermediate suitably connected
condenser batteries through high voltaue
conductors  insulated from earth. The
static clectricity is converted through a
spark gap into dynamie energy of u high
nuinber of oscillations and may in such form
be coupled as a source of energy by means
of a suitable method of connecting, various
preeantions being observed, and with spe-
eipl regulations. The wirves leadine from
the collector balloons have hitherte been
connected through an annular conductor
without this endless conneclion, which can
he regarded as an endless induction coil, be-
ing able to exert any action on the whole
conductor systen:.

Tt has now heen found that if the network
conductor conneeting the aerial collector hal-
loons with one another is not made as a
simple annular vonductor, but preferably
short, ciréuited in the form of coils over o
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condenser battery or spark gap or through
thermionic tubes or va{)ves or audions, then
the total collecting network exhibits quite
new properties. The collection of atmos-
pheric_electricity is thereby not omnly in-
creased but an alternating field may be eags-
ily produced in the collector network.
Further, the atmospheric electrical forces
showing themselves in the higher regions
may also be dircctly obtained by induction.
In Figures 26 and 28 a form of construction
is shown on the basis of which the further
foundations of the method will be more par-
ticularly explained.

In I'igure 26 1, 2, 3, 4 are metal collector
balloons, 5, 6, 7, 8 their metallic aerial con-
ductors and I the actuil collector network.
This consists of five coils and is mounted on
high voltage insulators in the air, on high
voltage masts (or with a suitable constric-
tion of cable embedded in the earth). One
coil has a diameter of 1 to 100 km. or more.
S and S’ are two protective electromagnets,
F the second safety scction apainst excess
voltage, E its earth conductor and E! the
earth conductor of the working section.
When an sbhsorption of static atmospheric
electricity is effected through the four bal-
loon collactors, the current m order to reach
the earth connection E' must flow spirally
through the collector network over the elec-
tromagnet S, primary induction coil 9, con-
ductor 14, anode A of the audion tube, in-
candescent cathode K, as the way over the
electromagnet and safety spark gap T offers
considerably greater resistance. %wing to
the fact that the accumulated current flows
in one direction, an electromagnetic alter-
nating field is produced in the interior of
the collector network coil, whereby the whole
free electrons are directed more or less into
the interior of the coil. An increased ioni-
zation of the atmosphere is thereforc pro-
duced. In consequence of this the points
mounted on the collector balloen show a
considerably reduced resistance and there-
fore increased static charges between the
points on the balloon and the surrounding
atmosphere are produced. The result of
this is a considerably increased collector ef-
fect.

A second effect which could not be ob-
tained otherwise is obtained by the electro-
magnetic alternating field which running
parallel to the earth surface, acts more or
less with o diminishing or increasing effect
on the earth magnetic feld, whereby in the
case of fluctuations in the current & return
induction current of reversed sign is always
produced in the collector coil by earth mag-
netism. Now if, however, a constantly pul-
sating continuous alternating field is pro-
duced as stated in the above collector net-
work I, an alternating current of the same
periodicity is produced also in the colecting

=]

network coil. As the same alternating field
is further transmitted to the acrial balloon,
the resistance of its points is thereby con-
siderably reduced, whilst the collector ac-
tion ts considerably increased. A further
advantage is that positive electrons which
collect on the metal surfaces during the con-
version into dynamic current produce a so-
called drop of potential of the collector
area. Asan alternating field is present, the
negative ions surrounding the collector sur-
faces, when discharge of the collector sur-
faces takes place produce by the law of in-
duction, an induction of reversed sign on
the collector surface and so forth (that is
to say again a positive charge). In addi-
tion to the advantages hereinbefore set forth,
the construction of connecting conductors in
coil form when of sufficiently large diam-
eter, allows of a utilization of energy aris-
ing in higher regions also in the simplest
way. As s well known electric discharges
frequently take place at very great eleva-
tions which may be observed, such as St.
Elmo’s fires or northern lights. These
energy quantities have not been able to be
utilized up to now. By this invention all
these kinds of energy, as they are of an
electromagmetic nature and the direction of
the axis of the collector coils stands at right
angles to the earth’s surface, can be more or
less absorbed in the same way as o receiver
in wireless telegraphy absorbs waves coming
from a far distance. With a large diameter
of the spiral it is possible to connect large
surfaces and thereEy to take up also large
quantities of energy. )
It ig well known that large wireless sta-
tions in the summer months, and alse in
the tropics are very frequently umable to
receive the signals in consequence of inter-
ruptions which are caused by atmospheric
electricity, and this takes place with vertical
coils of enly 40 to 100 m. djameter. If on
the contrary horizontal coils of 1 to 100 kumn.
diameter be employed very strong currents
may be obtained through discharges which
are constantly taking place in the atmos-
here. Particularly in the tropics or still
tter in the pofar regions where the
northern lights are constantly present, large
quantities of energy may probably be ob-
tained in this way. A coil with several
windings should act the best. In similar
manner any alteration of the earth mag-
netism should act inductively on such a coil.
It is not at all unlikely that earthquakes
and spots on the sun will also produce an
induction in such collector coils of sufficient
size. In similar manner this collector con-
ductor will react on earth currents more
particularly when they are near the surface
of the carti or even embedded in the earth.
By combining the previous kind of current
collectors so far as they are adapted for
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the improved system with the improved pos-
sibilities of obtaining current the quanti-
ties of free natural energy which are to he
obtained in the form of electricity are con-
siderably increased.

In order to produce in the improved col-
lector coil uniform current oscillations of
an undamped nature so-called audion high
vacuum or thermionic tubes of suitable con-
nection are employed instead of the pre-
viously known spark gaps (Fig. 26, Nos.
9-18). The main aerial current flows
through electromagnet S (which in the cnse
of a high number of alternations is not con-
nected here but in the earth conductor E')
and may be conveyed over the primary coils
in the induction winding through wire 14
to the anode A of the liligh vacuum grid
tube. Parallel with the induction resistance
9 a regulating capacity of suitable size, such
as eondenser 11 is inserted. In the lower
part of the vacuum grid tube is arranged
the incandescent filament or the ecathode K
which is fed through a battery B. From
the battery B two branches rum, one to the
earth conductor E* and the other throngh
battery B and secondary coil 10 to the grid
anode g in the vacuum tube. By the method
of connections shown in dotted lines, a de-
sired voltage at the grid electrode g may
also be produced through the wire 17 which
is branched off from the main current con-
ductor through switches 16 and some small
condensers (&4, b, ¢, d) connected in series,
and conductor 18, without the battery B?
being reguired.

The action of the entire system is some-
what as follows:—

On the connecting conductor of the aerial
collector network being short circuited to
earth. the condenser pole 11 is charged and
slightly damped oseillations are formed in
the short circuited existing oscillation cir-
cuit formed of the condenser 11 and self
inductance 9. In consequence of the coun-
pling through coil 10, fluctuations of voltage
take place in the grid circuit 15 with the
same frequency, which, fluctustions in turn
influence the strength of the electrode cur-
rent passing through the high vacuum am-
plyfying tube and thus produce current flue-
tuations of the same frequency in the anode
circuit. A permanent supply of energy to the
pscillation civeuits 9 and 10 consequently
takes place, until a condition of balance is
set up, in which the consumed oscillation
energy is equal to that absorbed. Thereby
constant undamped oscillations are now pro-
duced in the oscillation circmits 9-11.

For regular worlking of such oscillation
producers high vacuum strengthening tubes
are necessary and it is also necessary that
the grid and anode voltages shall have a
phase differcnce of 180° so that if the grid
1§ negatively charged, then the anode is
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positively charged and vice versa. This
necessary difference of phase may be ob-
tained by most varied connections, for ex-
ample, by placing the osctllation circutt in
the grid cirenit or by separating the oseil-
lation circuit and inductive coupling from
the anodes and the grid circuit and so forth.

A second important factor in this way of
converting static atmospheric electricity into
undamped oscillations 1s that care must be
taken that the grid and anode voltages have
a certain relation to one another; the latter
may be obtained by altering the coupling
and. a snitable selection of the self induction
in the grid circuit, or as shown by dotted
Imes 18, 17, 16 by means of a larger or
smaller number of condensers of suitable
size connected in series; in this case the
battery B! may be smitted. With a snit-
able selection of the grid potential a glow
discharge takes place between the grid g
and the anode A, and accordingly at the
grid there is a cathode drop and a dark
space is formed. The size of this cathode
drop is influenced by the ions which .are
emitted in the lower space in consequence
of shock ionization of the incandescent
cathades K and pass through the grid m
the upper space. On the other hand the
number of the ions passing through the grid
is dependent on the voltage between the grid
and the cathode. Thus if the grid voltage
undergos periodic fluctuations (as in the
present case) the amount of the cathode
drop at the grid fluctuates and consequently
the internal resistance of the tube corre-
spondingly fluctuates, so that when a back
coupling of the feed circuit with the prid
circuit takes place, the necessary means are
aflorded for producing undamped oscilla-
tions and of taking current, according to re-
quirements from the collecting conductor.

The frequency of the undamped oscilla-
tions produced 1s with a suitably lnose con-
pling equal to the self frequency of the
oscillation civeuits 9 und 10. By a suitable
selection of the self induction of the coil §
and eapacity 11 it is possible to extend from
frequencies which produce electromagnetic
oscillations of only a few metres wave
length down to the lowest practical alter-
nating current frequency. IFor large instal-
lations a snitable number of frequency pro-
ducing tubes in the form of the well lmown
high vacunmn transmission tubes of .5 to 2
kw. in size may be connected in parallel sn
that in this respect no difficulty exists.

The use of such tubes for producing nn-
damped oscillations, and also the construe-
tion and method of inserting such trans.
mission tubes in an accumulator or dyname
circuit is known and also that such oscilla-
tion producing tubes only worl well at volt-
nges of 1,000 up to 4,000 volts, so that on
the contrary their use at lower voltages is
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considerably more difficnlt. By the use of
high voltage static electricity this method
of producing undamped osciliations as com-
ared with that through spark gaps must
Ee regarded as an ideal solution particu-
larly for small installations of cutputs of
from 1 to 100 kw.

By the application of safety sperk gaps,
with interpolation of electro-magnets, not
only is short circuiting avoided but also
the taking up of current is regulated. Os-
cillation producers inserted in the above way
form & conmstantly acting electromagnetic
alternating field in the collector coil, where-
by us already stated, a considerable accoma-
lating effect takes place. The withdrawal
wire or working wire is eonnected st 12 and
13, but current may be taken by means of
a secondary coil which is firmly or movably
mounted in any suitable way inside the large
collector coil, i. e. in its electromagnetic
efernating field, so long as the direction of
its axis runs parallel with that of the main
current collecting coil.

In producing undsmped oscillations of a
high frequency (30,000 per second and
more) in the oscillation circuits 9 and 11,
electromagnets S and S* must be inserted if
the high frequency oscillations are not to
penetrate the collector coil, between the os-
cillation producers and the collector eoil.
In all other cases they are connected shortly
before the earthing (es in Figs. 27 and 28).

In Figure 27 a seconfl method of construc-
tion of the connecting conductor of the bal-
loon merials is illustrated in the form of a
coil. The main difference consists in thot
in addition te the comnecting conductor I
another annular conductor II is inserted
parsllel to the former on the high voltage
masts in the air (or embedded ns o cable in
the carth) but both in the form of a coil.
The connecting wire of the balloon aerinls
ig indicated as a primary conductor and alse
as a current producing network; the cther
is the consumption network and is not in
unipolar connection with the curreat pro-
ducing network.

In Figure 27 the current producing net-
work 1 1s shown with three balloon coliec-
tors 1, 2, 3 and aerial conductors 4, 5, 6; it is
short cirenited through condenser 19 and
inductance 9. The oscillation forming cir-
cnit consists in this diagram of spark gap
f, inductance 10, and condenser 11; the
garth wire B, is connected to ezrth over
electromagmet 5*. T is the safety spark gap
which is also connected to earth through a
second electromagnet S at B, On connect-
ing up the condenser circuit 11 this is
charged over the spark gap [ whereby an
oscillatory discharge is formed. This dis-
charging current acts through inductance
10 on the inductively coupled secondary 9,
whereby in the producing network a modi-

11

fication of the potential of the condenser 19
s produced. The consequence of this is
that oscillations arvise in the coil shaped
producer network. Thesze oscillations in-

duce n current in the secondary circuit I, 7

which has a smaller number of windings
snd a less resistancs, the voltage of which,
according to the proportion of the number
of windings and of the olumic resistance,
is considerably lower whilst the current
strength is greater.

In order to convert the current thus ob-
tained into current of an undamped chaz-
acter, and to tune its wave lengths, o suffi-
ciently large regulatable capeeity 20 is in-
serted between the ends 12 and 13 of the
secondary conductor II. Here also current
msay be taken without an earth conductor,
but it is advisable to insert a safety spark
gop E* and to connect this with the earth
over au electromagnet 5%

The producer netwerk may be connected
with the working network IT over an indne-
tionless condenser 21 or over an induction
condenser 22, 23.  In this case the secondary
conductor is unipelarly conmected with the
energy conductor.

In Figure 28 the connecting conductor be-
tweon the separate accumulator belloons is
carried out according to the autotrans-
former principle, The collecting coil con-
nects four asrial balloons 1, 2, 8, 4, the wind-
ings of which are not made side by side hut
one above the other. In Figure 28 the col-
lector coil T is shown with a thin line, the
metallicelly connected prolongation coils TT
with a thick line. Between the ends T' and
II* of the energy metwork I a regulating
capacity 19 is inserted. The wire 1! is con-
nected with the output wire and with the
spark gap F.

As transformer of the atmospheric slac-
tricity an arrangement is employed which
consists in using rotary pairs of condensers
in which the cne stator surface B is con-
nected with the msain current, whilst the
other A is connected with the earth nole.
Between these pairs of short eircuited con-
densers are caused to rotate from which the
converted current can be taken by means of
two collector vings and brushes, in the form
of an alternating current, the frequency of
which 1s dependent on the rumber of bal-
loons and the revolutions of the rotor. As
the alternating current formed in the rotor
can act, in this improved method of con-
nection described in this invention, through
coils 10 on the inductance 9, an increase or
diminution of the feed current in I can be
obtained according to the direction of the
current by back induction. Current oscil-
lations of uniform rhythuor thereby result in
the coil shaped windings of the producer
net-work.

As the ends of this conductor are shorteir-
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cuited through the regulatable condenser 19
these rhythms produce short cireuited un-
damped oscillations in the energy conductor,
the periodicity and wave lengths of which
oscillations can be adjusted sccording to
desire by altering the capacity 19 to a ziven
wave length and therewith aiso to a given
frequency. These currents may also be em-
ployed imethis form direetly as working cur-
rent through the conductors TI* and IIL
By inserting the condenser 20 a eonnection
hetween these conductors may also be made,
whereby havmonic oscillations of desired
wave length are formed. By this means
quite new effects as regards current distribu-
tion are obtained. The withdrawal of cur-
rent can even take place without direct wire
copnection if, at a suitable point in the in-
terior of the producing network (quite im-
materially whether this has a diameter of
1 or 100 km.) a coil tuned to these wave
lengths and of the desired capacity is flemly
or movably mounted in the cerial conduetor
in such a way that its axial direction is in
parallel with that of the collector coil. In
this case a current is induced in the produc-
ing network, the size of which is depend-
ent on the total capacity and resistance and
also on the periodicity employed. A possi-
bility is thereby afforded in future, of tak-
ing energy from the producer network by
wireless means. As thereby in addition to
atmospheric electricity also magnetic earth
currents and the encrrry from the higher at-
mosphere {at Jeast partially) may be simul-
tancously obtained, this last system for col-
lecting the atmospheric energy is of particu-
Iur importanee for the future.

Of course averywhere jnstead of spark
gaps suitable grid vacuum tubes may be em-
ploved as producers for undamped oscilla-
tions. The sepavate coils of the producer
net-worl with large dinmeters may be con-
nected with one another through separate
conductors all in parallel or all in series or
in groups in series. By regulating the num-
ber of oscillations and also the extent of the
voltage more or less large collector coils of
this kind may be employed. The eoils may
also be divided spirally over the entire sec-
tion. The coils may be carried out in anni-
Tar form or also in (riangular, quadrangular,
hexzgenal or octagonal form.

Of course wires may be carried from a suit-
able place fo the centre or alse laterally
which serve the cnrrent waves as guides.
This is necessary when the etirrents have to
he conducted over mountains and valleys
and so forth. In all these cnses the eurrent
must be converted into a current of suitable
periodicity.

As already hercinbefore mentioned scpa-
rate collecting halloons may be directly me-
tallicnlly interconnected at equidistant sta-
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tions distributed over the entire counhry or
may be connected by interpolation of suit-
abla condenser batteries by means of high
voltage conductors. The static electricity is
converted through a spark gap into dynamic
energy of a high number of oscillations, and
could then in such form, with a suitable
arrangement of the connections, observing
various measures of precaution, be employed
s souree of enerzy after separate or special
regulation.

According to this invention in order to in-
crense the collecting effect of the balloon in
the sevial collector conductor or in the earth
wire, radiating collectors are employed.
These consist either of incandescent metal
or oxide electrodes in the form of vacuum
arid tubes, or electric ares (mercury and the
like electrodes) Nernst lamps, or finally
flames of various kinds may be simply con-
nected with the respective conductor.

It is well known that energy can be drawn
oft from a eathode consisting of an incan-
descent body opposite an anode charged
with positive electricity {vacuum grid tube}.
Hitherto however, 2 cathode was always first
directly placed opposite an anode, and sec-
ondly the system always consisted of <
closed civeuit.

Now if we dispense with the ordinary
idens in forming light or flame arcs in which
a cathode must always stand directly oppo-
site an anede, and 1f we place an incandescent
cathode opposite an anode charged to o high
potential or another body freely floating 1n
the air, or regard the incandescent cathode
only as a source of unipolar discharge
(which rvepresent group and point dis-
charges in electro-static machines similar to
unipolar discharges}, it may be ascertained
that incandescent cathodes and less perfect-
Iy all incandescent radistors, finmes and the
like admit of relatively large current densi-
ties and allow large guantities of electric
energy to radiate into the open space in the
form of electron streams as transmitters,

The object of this invention is as described
below, if such incandescent oxide electrodes
or other incandescent radiators or flames are
not freely suspended in space but connected
metailically with the earth so that they ean
be charged with negative terrestrial elec-
tricity, these radiators possess the property
of absorbing the free positive clectrical
charges contained in the an space swrround-
ing them (thal is to say of collecting them
and conducting them to earth}. They can
therofore, serve as collectors and have, in
comparison to Lhe actien of the spikes, or
points, a very large radius of action R; the
effective capacity of these collector is much
greater than the geometrical capacity (Ro-)
caleulated in an electro-static sense.

Now as our earth is surrounded as is well
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known, with an electro-static field and the
difference of potential

v
oh

of the earth field according to the latest
investigations, is in summer about 60 to
100 volts and in winter 300 to 500 volts per
metre of difference in height (34), a simple
calculation gives the result that when suchi a
radiation collector or flame collector is ar-
ranged for example on the ground, and a
second one is mounted vertically over it at
a distance of 2,000 metres and both are con-
nected by a conducting cable, there is a dif-
ference of potential in sumner of about
2,000,000 volts and In winter even of 6,000,-
000 volts and more.

According to Stefan Boltzinann’s law of
radiation, l:fle quantity of energy which an
ineandescent surface {temperature T') of 1
sq. em. radiates in a unit of time into the
open air (temperature T.) is expressed by
the following formula:

S=6 (T¢—-T4%) watt/sq. cm.

and the universel radiation constant 6 is
according to the latest researches of Ferry
(Annales de Chimie et de physique 17 page
267 (1909)) equal to 6.30X10-** watt/sq. cm.

Now if an incandescent surface of 1 sq.
cm. shows, as compared with the surround-
ing space a periodic fall of polential 3V it
radiates (independent of the current direc-
tion, that is to say of the sign) in accord-
ance with the above formula, for example at
a temperature of 3725° C. an energy of 1.6
kw. per sq. cm. per second, As for the
radiation the same value can be calculated
for the collection of energy, but reversed.
Now as carbon electrodes at the temperature
of the electric arc support on the current
basis a current density up to from 60 to 65
amperes per sq. cm. no difficulties will result
in this direction in ernploying radiating col-
lectors as accumulators.

If the earth be regarded as a cosmically
insulated condenser in the sense of geometri-
cal electro-statics @ there results from the
geometric %ﬂompare Ewald Rasch, “das
elektrische Bogenlicht” (The electric arc
light) page 169) capacity of the earth ac-
cording to Chwolson:

For negative charging 1.3<10% Coulomb

Tor negative potential V=10x10* volts.
From this there results however, EJTax¢24.7
%10 watt/Sec. Now if it is desired to
make a theoretic short circuit through an
earthed flame collector this would represent
an electric total work of about 79,500
10*° Irilowatt years. As the earth must be
regarded as a rotating mechanism which is
thermo - dynainically, electromagnetically,
and also kinematically coupled with the sun
and stars system by cosmic radiations and

18

gravitation a diminution of the electric
energy of the earth field is not to be feared.
The energies which the incandescent col-
lectors would withdraw from the earth field
can only cause by the withdrawal of motor
work a lowering of the earth temperature
(temperature Tg=300) and reduce this to
that of the world space {T=0) by using
the entire energy. 'This is however not the
case as the earth does not represent a cos-
mically entirely insulated system. On the
contrary there is conveyed to the same ac-
cording to the recent value corrected by
Ferry for the solar constants through the
radiation from the sun an energy of 18,500
%10 kw. Accordingly any lowering of
the earth temperature (Tx) without a simul-
taneous lowering of the sun’s temperature
(Ts) would contradict Stefan Boltzmann's
law of radiation.

S=¢ (Tt —TgH.
From this it must be concluded that if the
earth temperature (Tg) sinks, the total
radiation S absorbed by the earth increases,
and further also that the secular speed of
cooling of the earth is directly dependent
on that of the sun and the eother radiators
cosmically coupled with the sun and is con-
nected most closely with these.

The incandescent radiation collectors
may, according to this invention, be em-
ployed for collecting atmospheric electricity
if they (1) are charged with the negative
earth electricity (that is to say when they
are directly connected by means of a metal-
lic conductor with the earth) and (2) if
large capacities (metal surfaces) charged
with electricity are mounted opposite them
as positive poles in the air. This is regard-
ed as the main feature of the present in-
vention as without these inventive ideas it
would not be possible to collect with an in-
candescent colfector, sufficiently large quan-
tities of the electrical charges contained
in the atmosphere as technology requires;
the radius of action of the flame collectors
would also be too small, especially if it be
considered that the very small surface den-
sity (energy density) (& about=2xT . 10°
St. B. per sq. cm.} does not allow of large
quantities of charge being absorbed from
the atmosphere.

@) Calculated according te Poisson’s cal-
culation ;

AV=-—4x3; as here the alteration of the
potential or potential gradients only takes
place in the direction of the normal, this
caleulation assumes the simple form

1 &8V
=izt
It has indeed already been proposed o

employ flame collectors for collecting at-
mospheric clectricity and it is known that
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their collecting effect is substantially great-
er opposite the points. It is however, not
known that the quantities of current which
conld hitherto be obtained are too small for
technical purposes. According to my ex-

eriments the reason for this is to be found
in the too small capacities of the collector
conductor poles. If such flame or radiat-
ing collectors have no or only small posi-
tive surfaces, their radius of action for
large technical purposes is too small. If
the incandescent collectors be constantly
kept in movement in the air they may col-
lect more according to the speed of the
movement, but this 1s again not capable of
being carried out in practice.

By this invention the collector effect is
considerably inereased by a body charged
with a positive potential and of the best
possible capacity being also held floating
{without direct earth counection) opposite
sich an incandescent collector whiel 1s held
floating in the alr at a desired height. It
for example. a collecting balloon of sheet
metal or of metalized balloon fabric be
caused to monnt to 300 up to 3,000 metres
in the air and ag positive pole it is brought
opposite such a radiating collector con-
nected by a conductor to earth, quite differ-
ent results are obtained.

The metallic balloon shell (with a large
surface) is charged to a ligh potentinl by
the atmospheric electricity. ~This potential
is greater the higher the collecting balloon
is above the incandescent collector. The
positive electricity acts concentratedly on
the anode floating in the air as it is attracted
through the radiation shock ionization, pre-
ceeding from the incandescent cathode.
The consequence of this is that the radius
of action of the incandescent cathode col-
lector is consicerably inecreased and thereby
also the collecting effect of the collecting
balloon surface. Further the large ca-
pacity of the anode floating in the air plays
therefore an lmportant part because it »l-
lows of the taking of large charges, and
thereby a more uniform current is obtained
even when there is a large consumption:
this cannot be the case with small surfaces.

In the present case the metallic collect-
ing balloon is a por’tive anode floating in
the air and the end of the earth conductor
of this balloon serves as positive pole sur-
face opposite the surface of the radiating
incandescent cathode, which in turn 1s
charged with negative earth electricity be-
ing conductingly connected to earth.

The process may be carried out by two
such contacts (negative incandescent cath-
ode and anode end of a capacity floating in
the air) a condenser and an inductive re-
sistance being switched on in parallel,
whereby simultaneously undemped oscilla.
tions may be formed.

1,540,098

In very large installations it is advisable
tp connect two such radiating collectors in
series. Thus an arc light incandescent
cathode may be placed below on the open
growid and an incandescent cathode which
1s heated by special electro-magnetic currents
be located high in the air. Of course for
this the special vacuum Liebig tubes with or
without grids may also be employed. An
ordinary arc lamp with oxide electrodes inay
be introduced on the ground and the posi-
tive pole is not directly connected with the
collecting halloon, but through the upper
incandescent. cathoede or over a condenser.
The metho! of connecting the incandescent
cathode floating in the air may be secen in
Tigs. 29-33.

B is the air balloon, K a Cardan ring
(connection with the hawser) C the bal-
loon, I, & guod conducting cable, P a posi-
tive pole, N negative incandescent cathode,
and ¥ earth conductor.

TFig. 29 represents the simplest form of
construction. If electric oscillations are

produced below on the ground by means of ¢

a carbon arc lamp or in other suitable way
a considerably greater electric resistance is
opposed to that in the direct way by in-
serting an electrical inductive resistance 9.
Consequently between P and N, a voltage is
formed, and as, over N and P only an induc-
tionless ohmic resistance is present, & spark
will spring over so long us the separate in-
duction co-efficients and the like are cor-
rectly calculated. The consequence of this
is that the oxide electrode (carbon or the
like) is rendered incandescent and then
shows as incandescent cathode an increased
collectmg effect. The positive poles must
be substantially larger than the negative in
order that they may not also become incan-
descent. As they are further conneeted with
the large balloon area which has a large
capacity and is charged at high voltage.
an ineandescent body which is held floating
in the air and a positive pole which can col-
lect large capacities is thereby obtained in
the simplest way. The incandescent cathode
is first caused to become incandescent by
meansg-of separate energy produced on tle
earth, and then maintained by the energy
collected from the atmosphere.

TFig. 30 only shows the difference that in-
stead of a round balloon a cigar shaped one
(of metal or metalized fabric) may be em-
ployed and also a condenser § is inserted
between the incandescent cathode and the
earth conductor so that a short circuited
oscillation cirenit over P. N & and 9 is ob-
tained. This has the advantage that quite
small guantities of electricity cause the
cathode to become incandescent. and much
larger cathode bodies may be rendered in-
candescent,

In this form of construction both the in-
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candescent cathode and also the positive
electrode may be enclosed in a vacuwn
chamber as may be seen in I'ig. 32, A cable
T. is carried well insulafed through the
cover of a vessel and ends in a condenser
disc 5. The cover is arched in order to
keep off the rain. The vessel is entirely or
partially made of magnetic metal and well
msulated inside and outside. Opposite the
disc 5 another dise 6 and on this again o
metallic positive pole of the vacuum tube
with the incandescent cathode ({oxide
electrode) N is arranged. The negative
electrode is on the one hand connected with
the earth conductor E, and on the other
hand with the inductive resistance § which
is alse connected with the cable . with the
positive pole and weund round the vessel in
coils. The action is exactly the same as
that in Fig. 29 only instead of an open in-
candescent cathode one enclosed in vacuo is
employed. As in such collectors only small
bodies can be brought to incandescence in
large instnllations & plurality of such
vacuum tubes must be inserted in proximity
to one another. According to the previous
constructions Figs. 31 and 33 are quite setf
evident without further explanations.

Figs, 34-37 represent further diagrams
of connections over radiating and flame col-
lectors, and in fact, how they are to be ar-
ranged on the ground.

Fig. 84 shows an are light collector with
oxide electrodes for direct current nnd its
connection; Fig. 35 u similar one for alter-
nating current, Fig. 36 an incandescent col-
lector with & Nernst lamp and Fig. 37 a
similar one with a gas flame.

The positive pole 1 of the radiating col-
lectors is always directly connpected to the
gerial collecting conductor A. In Fig. 34
this is further connected over the condenser
battery 5 with a second positive electrode
3. The direet current dynamo & produces
current which flows over between the elec-
trodes 8 and 2 as an are light. On the for-
mation of an arc the negative incandescent
electrode 2 absorbs electricity from the posi-
tive poles standing opposite it and highly
charged with atmospheric electricity end
conveys the same to the working cirenit.
The spark gap 7, inductive resistance 9 and
induction coil 10 are like the ones previous-
Iy deseribed. The protective electromagnet
S guards the installation against earth cir-
cuiting, the safety spark grp 8 from ex-
cess voltage or overcharging.

In Fig. 35 the connection is so far altered
that the altcrnating current dynamo feeds
the exciting coil 11 of the induction.con-
denser. 12 is its negative and 13 its posi-
tive pole; 1f the coil 3 on the magnet core
of the dyname is correctly calculated and
the periodicity of the alternating eurrent is
sufficiently high an arc light can be formed
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hetween the two poles 1 and 2. As the
cathode 2 iz comnected with the negatively
charged earth, sand therefore always ucts as
2 negative pole, o form of rectification of
the alternating current produced by the
dynamo 3 is obtained, the second lalf of
the pericd is always suppressed. The work-
ing circuit may be carrred out in the same
way as in Fig. 34; the working spark gap
T may however be dispensed with, and in-
stead thercof between the points % and e a
condenser 5 and an induction resistance 9
may be inserted from which the enrrent is
taken indnctively.

Fig. 36 vepresents a form of construction
similar to Fig. 84 only that here instead of
an arc lamp a Nernst incandeseent body
is employed. The Nernst lamp is fed
through the battery 3. The working section
is connected with the negative pole, the
safety spark gap with the J- poles. The
working spark gep 7 may also be dispensed
with and the current for it taken at 12
over the oscillation circuit 5, 11 {shown in
dotted lines).

Flame collectors (Fig. 37) may also be
employed sccording to this invention. The
wire network 1 is connected with the aerial
collector conductor A and the burner with
the eartl. At the upper end of the latter,
long points are provided which project into
the flame. The positive electrode is connect-
ed with the negative over a condenser 5 and
the induction cuil 9 with the earth,

Thoe novelty in this invention is firstly,
the use of Incandescent cathodes opposite
positive poles which are connected with
large metallic capacities ns automatic col-
lecting surfaces, (2) the connection of the
incandesecent cathodes with the esrth where-
by, in addition to the electricity conveyed
to them from the battery or machine which
causes the incandescing, alse the negative
charge of the earth potential is conveyed,
and (3) the connection of the positive and
negative poles of the radiating ecollectors
over a condenser cireuit alone or with the
introduefion of a suitable inductive resist-
ance, whereby simultaneously an oscillatory
oscillabion circuit may be ohtained. The
collecting effect is by these methods quite
considerably increased.

I declarce that what I claim is:—

1. An elcetrical energy generating syslem,
comprising a conducting surface for static
charges, means to support same at a distance
above the earth, a conductor leading to the
earth level, a spark gap associated with said
conductor to convert electrostatic charges
into electremagnetic high frequeney oscilla-
tions means to supply said electromagnetic
energy to a net work, and a spark gap of
greatly increased relative resistance in paral-
lel therewith.

2. An electrical energy genersii ot sysiom
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comprising a conductor, means to support
~ung above the earth level, an inductance
thereinn, o spuvk gap assoclated with said
conductor, a second spark gap of inuch
higher relative resistance in parallel there-
with and an encrgy receiving cirenit coupled
with the spark gap of lesser resistance.

5. An eleetrical energy generating system
comprising a colleeting surface, means to
support sane above the earth level, a con-
ductor connecting said collecting surface
with the earth level, a choke in said con-
ductor, an electromagnetic resistance con-
verting electvostatic energy to electromag-
netic energy, a safety higher resistance in
parnllel therewith and a net work coupled
with the conversion resistance of lesser
value.

4. An electrical energy generaling system
comprising electric conductors spaced above
the earth to form electromagnetic oscillat-
ing circuits, conductors connecting to earth
level, elactrostatic to electromagnetic energy
conversion means therein, a safety high elec-
trostatic resistance in paraliel therewith and
means fo alter the clectromagnetic charac-
tevistic of the elrcuits.

5. An electrical energy gencrating system
comprising in combination a static collect-
ing surface arranged above the earth, con-
ductors connecting to earth level, o pair of

1,540,008

spark gaps in parallel of different clectro-
static resistance, a utilization net work
shunted scross the spark gap of lesser re-
sistance and an electromagnetic choke in said
conductors.

6. An electrical energy generating system
comprising an open circuit energy collecting
aerial, & pair of sparking gaps in paralle]
of widely different resistance, connected
thereto and a closed electric oscillation cir-
cuit in shunt across the gap of lesser re-
sistrnce

7. An electrical energy generating system
comprising an opeh circuit energy collecting
aerial, a pair of sparking gaps in parallel
of widely different resistance connected
thereto, a clesed electric oscillation circuit
in shunt across the gap of lesser resistance,
a plurality of electroststic collecting sur-
faces, neans to conneet, said collecting sur-
faces in parallel in groups snd means to
connect said groups symmetrically with said
aerial,

In witness whereof, I have hercunto
signed my name this 30 day of Dec., 1920,
in the presence of two subseribing witnesses.

HERMANN PLAUSON,
Witnesses :
H. F. ArMsTRONG,
W. H. Beeston.
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