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PREFACE

Ever since I first encountered the work of Edwin Gray more than a quarter of a century ago, |
have attempted to unravel the mystery of how he produced free energy. Only recently has
sufficient information emerged to enable me to finally piece all of the clues together and reach a
definitive conclusion. In "The Free Energy Secrets of Cold Electricity,” | share this 27-year odyssey
and the knowledge that has evolved along the way.

Edwin Gray discovered that the discharge of a high voltage capacitor could be shocked into
releasing a huge, radiant, electrostatic burst. This energy spike was produced by his circuitry and
captured in a special device Mr. Gray called his "conversion element switching tube." The non-
shocking, cold form of energy that came out of this conversion tube powered all of his
demonstrations, appliances, and motors, as well as recharged his batteries. Mr. Gray referred to this
process as "'splitting the positive.” These claims were incomprehensible; however, because Gray did
not reveal anything about the conditions the circuit had to create in order to produce the effect.
This was the mystery.

It wasn't until I correlated Gray's clues with an analysis by Gerry Vassilatos, published in 1996,
detailing Nikola Tesla's experimental work in the late 1880"s, that the picture started coming into
focus. These experiments resulted in the discovery of what Tesla called "radiant energy" and led to
the development of his Magnifying Transmitter. This material was the clue that unraveled the
Gray mystery.

An exhaustive comparison between Gray's "cold electricity” systems and Tesla's "radiant
energy" systems leads to the reasonable conclusion that these two discoveries are one and the
same. Finally, in this light, Gray's circuit schematics are "corrected" and all of the omissions are
filled in. It is my belief that enough information is provided herein to enable anyone interested in
the pursuit of free energy to reproduce these "cold electricity” effects with relatively simple
equipment. It is my hope that thousands of engineers and experimenters will now begin looking
into reproducing this, the "Mother Lode" of Free Energy effects.

Many people have given invaluable assistance and counsel during this journey of mine, and |
wish to acknowledge them with profound thanks. To Tom Valentine, for aggressively pursuing the
story of Ed Gray, for his excellent and accurate reporting, for his tremendously revealing
photographs, and for his exceptional generosity in making his entire archive available to me. None
of this would have happened without his contribution.

To Eric Dollard for being the first one in this generation to truly understand Nikola Tesla's
work with impulse currents, and for repeatedly demonstrating this knowledge with experimental
apparatus. To Gerry Vassilatos for so brilliantly articulating and accurately conveying the story of
Tesla's discoveries, and to David Hatcher Childress, the publisher of Gerry's book, for giving me
unusually wide latitude in quoting large sections of this book.

To the late Bruce DePalma, for teaching me how to think about physics - the way things really
are. To Trevor Constable, for erasing all doubt in my mind about the reality of the Ether, and for
relentlessly pursuing its practical application for the betterment of humanity. To Tom Brown, for
introducing me to most of these people, and for broadening my horizons in countless ways.

To Alison Davidson, for permission to use the color image of the etheric discharge from Eric
Dollard's magnifying transmitter, taken at the "Integration” in the summer of 1986. To Dorothy
O'Connor and Jacqueline Lindemann, for their assistance in editing this book.

And finally, of course, to Edwin V. Gray, Sr. and Dr. Nkola Tesla who, after all, discovered
this astonishing technology.

Peter A. Lindemann, D.Sc.
December 2000



"When the great truth accidentally revealed and
experimentally confirmed is fully recognized that this
planet with all its appalling immensity is to electrical
currents, virtually no more than a small metal ball, and by
this fact many possibilities, each baffling imagination and
of incalculable consequence, are rendered absolutely sure
of accomplishment; when the first plan is inaugurated and
it is shown that a telegraphic message, almost as secret
and noninterferrable as a thought, can be transmitted 'to
any terrestrial distance, the sound of the human voice,
with all of its intonations and inflections, faithfully and
instantly reproduced at any other point of the globe, the
energy of a waterfall made available for supplying light,
heat or motive power, anywhere - on sea or land or high in
the air - humanity will be like an ant heap stirred up with
a stick: see the excitement coming!”

...Nikola Tesla, 1904
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Chapter 1: The Edwin Gray Mystery

My interest in Free Energy began in the
summer of 1973 when | first picked up The
Nationa Tattler. In an article authored by
reporter Tom Valentine, (Figure 1) the
headline read: “Man Creates Engine That
Consumes No Fud; Invention Could Change
History by 1984." Wadll, | was young and
gullible but 1'd sure never seen a newspaper
headline like that before. The article went on
to say:

A Californiainventor hasfound a way
to create limitless electric power without
using up fuel, potentially the greatest
discovery in the history of mankind. Edwin
Gray, Sr., 48, has fashioned working
devices that could power every auto, train,
truck, boat and plane that moves in this
land perpetually; warm, cool, and service
every American home without erecting a
single transmission line; feed limitless
energy into the nation's mighty industrial
system forever, and do it all with-out
creating a singleiota of pollution.

After several paragraphs devoted to such
subjects as raising capital and bringing a
working team together, the article continued
to describe two very interesting tests which
the writer had personally witnessed at Gray's
laboratory in Van Nuys, Cdlifornia in the
company of severa other scientists:

The Tattler was given a thorough
demonstration of Gray's “impossible but-
true” methods for using eectricity. The
first demonstration proved that Gray uses
atotally different form of electrical current
- apowerful but “cold” form of the energy.
A 6 volt car battery rested on atable. Lead

wires ran from the battery to a series of
capacitors, which are the key to Gray's
discovery. The complete system was wired
to two electro-magnets, each weighing a
pound and a quarter. “Now if you tried to
char ge those two magnets with juice from
that battery and make them do what I'm
going to make them do, you would drain
the battery in 30 minutes and the magnets
would get extremely hot,” Gray explained.
“l want you to watch what happens.” As
Fritz Lens activated the battery, a
voltmeter gradually rose to 3,000 volts. At
that point, Gray closed a switch and there
was a loud popping sound. The top magnet
hurled into the air with tremendous for ce
and was caught by Richard Hackenber ger.
A terrific jolt of éectricity had propelled
the top magnet morethan two feet into the
air -but the magnet remained cold. "The
amazingthing,’ Hackenberger said “isthat
only 1% of the energy was used - 99%
went back into the battery.” Gray
explained, “ The battery can last for along
time because most of the energy returnsto
it. Thesecret tothisisin the capacitorsand
in being able to split the positive.” When
Gray said “split the positive” the faces of
two knowledgeable physicists skewed up in
bewilderment.  (Normally, electricity
consists of positive and negative particles,
but Gray's system is capable of using one
or the other separately and effectively.)

Tom Valentine then described the second
demonstration as shown in the photograph in
Figure 2.

Gray showed this Tattler reporter a
small 15-amp motorcycle battery. It was

hooked to a pair of hiscapacitors, which in
turn were hooked up to a panel of outlets.



Figure 2
Edwin Gray Demonstrating His Circuit

Figure3
Tom Valentine With "Cold" Light Bulb in Water



The Edwin Gray Mystery
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He flicked a switch and the tiny battery sent a
charge into the capacitors. He then plugged in
six 15-watt dectric light bulbs on individual
cords, a 110-volt portableteevison set and two
radios. The bulbs burned brightly, the
televison played and both radios blared and
yet the small battery was not discharging. "You
couldn't begin to get all this current out of that
battery under ordinary circumstances,’ Gray
said.

“This is the most amazing thing 1've ever
seen,’ exclaimed C.V. Wood, Jr., president of
the McCulloch Oil Corporation, who was also
present at the demonstration. He began looking
around for hidden outlets from thewall. "May |
proveit doesn't come from any wall plug' Gray
offered. A 40-watt light bulb screwed into an
ordinary extension socket was plugged into the
pane powered by Gray's system.

The following portion of the
demonstration is shown in the photograph in
Figure 3:

Thebulb lit, then Gray dropped it into
a cylinder filled with water. "What would
be happening if thiswas getting ordinary
power right now?' Gray asked, as he stuck
hishand in thewater with the glowing light
bulb. "You'd be electrocuted and that thing
would be popping and sputtering until the
then put hisfinger into the water with the
light. No shock. "Gentlemen, thisis a new
manifestation of electricity,’ Hackenber ger
said.

Wéll, this was quite literaly the most
amazing thing | had ever read in a newspaper.
| was completely hooked. The
next week | picked up the second articlein the
series, titled "Miracle No Fuel Electric Engine
Can Save Public $35 Billion A Year In
Gasoline Bills' (Figure 4). It centered on an
amazing new type of electric motor that ran
on Gray's system:

The dlent pollution-free EMA motor
recycles its own energy and can run
indefinitely. Gray's prototype is powered by
four 6-volt batteries which “will wear out
before they'll run down. The same “cold'
ener gy repelling magnets, arranged on a
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flywheel, run the motor. Hackenberger, an
electronics specialist explained, "A series of
high-voltage energy spikes are developed
in our circuitry. These energy units are
transferred to a control unit which acts
much like a distributor in an internal
combustion engine. Every time a magnet is
charged, most of the energy is recycled
back into the batteries without losing
power .

THE ENGINE THAT RUNS ITSELF

d preveies TG

IEGa 123 ro e

Figure5
Article from Probe The Unknown

Around that same time, there appeared
another article in amagazine called Probe The
Unknown authored by Jack Scagnetti called
"The Engine That Runs Itself.” (Figure 5) He
presented very similar information as that
contained in the articles by Tom Valentine.
Gray describes the operation of his EMA
motor as similar to recreating lightning:

Richard Hackenberger, Vice President
in Engineering for EVGray, explains how
the EMA motor system operates. "Power
from the high voltage section is put through
a system of electrical circuitry to produce a
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EVGRAYENTERPRISES,INC.

14737 CALVERT STREET VAN NUYS CALIFORNIA G140

Telephone 213 989 421

ctober 11,1973

Pertar A. Lindemann
P.O. B 354
Mxantainview Ha, 96771

Dear Mr. Peter A, Lindemann,

I would like to thank you for showing such interest in EvGray
Ent. Inc. and for taking the time to write to us, I have also
sented your brother a letter.

But due to our security we are unable to give out any information
about the motor or the campany.

Thank you,

(Qeeae jﬁm,‘_&\

Renate Gray

Figure 6
Letter from EV Gray Enterprises



series of high voltage energy spikes. The spikes
are transferred to a control unit, which in turn
operates the major motor unit'. "While this
occurs, the recycle/ regeneration system is
recharging the battery with 60 to 120 amp
pulses.’

These severa newspaper articles totaly
captivated my imagination. Shortly afterwards, my
brother and | wrote to EVGray Enterprises in Van
Nuys, California expressing our interest and desire
to have more information. | received the following
letter from them in October, 1973: "Dear Mr.
Lindemann: | would like to thank you for
showing such interest in EVGray Enterprises,
Inc. and for taking the time to write us. | have
also sent your brother a letter. But due to our
security, we are unable to give out any
information about the motor or the Company."
(Figure 6) Needless to say, this was extremely
disappointing. So, reluctantly, | put the Vaentine
and Scagnetti articles and the

Figure ]
Cover of NewsReal Magazine
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letter from EVGray away in a file, which
eventually grew into my very extensve
research on the subject of "Free Energy."

Unfortunately, | didn't read any more
about Ed Gray for the next couple of years. In
1977, however, | came across another article by
Tom Vaentine in an issue of a magazine called
NewsRea (Figure 7) devoted to suppressed
inventions. Vaentine wrote about a wide
variety of subjects ranging from making oil
from coal, to making gasoline from water, to
airplanes that won't stall, and other amazing
inventions. Included was an update on Edwin
Gray entitled, "EMS - Electronic Power That
Could Change The World's Economic Power
Picture." (Figure 8)

Inthisarticle, Ed Gray says:

‘| remember getting a shock when |
grabbed a charged capacitor off a
workbench. That simple fact never left my
mind. Then | watched when the gover nment
people were testing the first radar across the
Potomac River. It stuck in my mind when
one of the men explained it as “pulse out,
pulse back'. And I've always been a nut
about thunderstorms. | watched lightning by
the hours. | noticed how much stronger it
appeared to be when closer to the earth, and
just naturally concluded that the more air
had something to do with it. These three
principles, plus a super secret means of
generating and mixing datic electricity,
make up Gray'sEMS motor.'

Later in the article;

"Thereisno motor like thisin the world' Dr.
Chalfin told the group. "Ordinary electric
motors use continuous current and
constantly drain power. In this system,
energy is used only during a small fraction
of a millisecond. Energy not used is returned
to an accessory battery for reuse.’ ‘It is cool
running, Dr. Chalfin added, putting his
hand on the motor. There is no loss of
energy in the system.'

Gray'sfirst patent, issued in June of 1975,
was titled "Pulsed Capacitor Discharge Electric
Engine." (Figure9) |
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Gray's Motor Patent Cover Sheet
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Figure 10
Gray's Motor Patent Schematic
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received a copy of it in 1978. It is a rather
extensive patent with 18 pages, 19
illustrations, and 18 claims. It describes an
engine that is run by discharging capacitors
through electromagnets that oppose each
other. (Figure 10)

But I discovered soon enough that if you
try to build this motor according to the
principles outlined in this patent, it doesn't
perform anything like what was described in
the Valentine articles. In fact, it doesn't
produce a cold form of electricity at all. If
you happened to get into the discharge path
of those capacitors, you'd be thrown clear
across the room. What's more, the amount of
energy that could be recycled from this
arrangement is negligible compared to what
Gray is talking about in those articles. It
became quite obvious to me, that in spite of
the fact that this patent protected the specific
design of the motor, it did not reveal the
technique of its operation.

From the beginning, | was always more
interested in the solid-state circuit. | realized
that the production of cold electricity really
had nothing to do with the motor and that
the motor was a secondary event. After all,
when Gray was popping the magnets with
cold electricity and running the TV and the
light bulbs on cold electricity, he didn't need
the motor. Intuitively, I knew from the outset
that the key to unraveling the secret of Gray's
discovery lay in an attempt to completely
understand his solid-state circuit. However,
the resources | had gathered thus far were
inadequate at best, and by the late 70's, | had
pretty much exhausted all the information
that was available on this subject.

During the late 1980's, | only heard
rumors that Gray was continuing his work,
but all I could really determine was that no
more news articles, or anything else for that
matter, ever appeared about him.
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In the mid-1990's, however, a research
associate of mine told me that he had heard
that Gray had been issued other patents and
this completely intrigued me. Would these
new patents contain the answers | was
looking for? | didn't know for sure, but |
knew | needed to get hold of these
documents. Unfortunately, my associate
didn't have them, and he didn't know what
the patent numbers were. So once again, my
search for Ed Gray's "cold eectricity" came
to adead end, at least for afew more years.

In June of 1999, while visiting the IBM
Intellectual Property Network on the internet
(now the Delphion Intellectual Property
Network), | noticed that the search engines
within the patent database had been recently
updated so it was now possible to restrict a
search just to the Inventor Line. "Gray" into a
search and looked at every word in every
patent from 1971 forward, you got so many
hits you couldn't possibly go through them
al. Now, however, | was able to plug "Gray;
Edwin" into the Inventor Line of this newly
updated search engine. Lo and behold, on my
screen 30 seconds later, the numbers of two
other patents that had been issued to Edwin
Gray came up. | was ecstatic!

Figure 11 shows the first of these patents
entitled "Efficient Power Supply Suitable for
Inductive Loads' issued in June 1986.
Understanding this patent will be the primary
focus of this book.

The other patent entitled "Efficient
Electricl Converson Switching Tube
Suitable for Inductive Loads' (Figure 12)
was issued approximately ten months later,
in April 1987.

These two patents are very closaly
linked and are almost identical. One of them
describes the circuit that drives this switching
tube and the other one describes the
switching tube itself. About 80% of
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U.S. Patent  Jun. 17,1986 Sheet 1 of2 4,595,975
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Gray's Circuit "Schematic"
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the wording in both of these patents is
identical.

Figure 13 shows the circuit diagram for
the first one. | had searched 26 years for this
diagram, and finally I had a chance to
understand what Gray was doing. | felt sure
that | was looking at the basis of his "cold"”
electricity circuits, but Gray was still holding
his cards quite close to his chest. Reading the
diagram, it was not clear how these
components behaved, or what they did, or
why. The more | studied the text, which is
relatively short compared to the motor patent,
the more | realized | was looking at something
that was really quite foreign to me.
Intuitively, | felt | had all the pieces, but I still
didn't know how the pieces fit together, and |
didn't know what the true picture looked like.
Why was this circuit able to create free
energy? Once again, there were still far too
many unknowns.

I was heartened, though, by several
interesting references stated in the patent.
For instance, in one small section, Gray
states:

There is disclosed herein an electrical
driving system which, on theory, will
convert low-voltage electrical energy from
a source, such as an electric storage
battery, to a high-potential, high-current
energy pulse that is capable of developing
a work force at the inductive output of the
device that is more efficient than that
which is capable of being developed
directly from the energy source.

That statement may sound a bit obscure,
but actually as far as | was concerned, it was
a pretty sneaky way of saying "free energy."
Further on it says:

This system accomplishes the results
stated above by harnessing the 'electro-
static' or “impulse' energy created by a
high intensity spark generated within a
specially constructed electrical conversion
switching element tube. This element
utilizes a low voltage anode, a high voltage
anode, and one or more electro-static or
charge receiving grids. These grids are of a

physical size, and appropriately
positioned, as to be compatible with the
size of the tube, and therefore, directly
related to the amount of energy to be
anticipated when the device is operating

As | continued to read this patent, | was
most intrigued by components # 42, # 44,
and # 46. The patent states:

A spark-gap protection device, 42, is
included in the circuit to protect the
inductive load and the rectifier elements
from unduly large discharge currents.
Should the potentials within the circuit
exceed predetermined values, fixed by the
mechanical size and spacing of the
elements within the protected device, the
excess energy is dissipated (bypassed) by
the protective device to the circuit
common (electrical ground)..." diodes 44
and 46 bypass the excess overshoot
generated when the energy conversion
switching element tube is triggered.

So here we have three elements, # 42, #
44 and # 46 in this circuit, which are
specifically designed to dump excess energy
when this tube fires! What this suggests is
that there is the possibility of producing so
much energy here that it can damage the
rest of the circuit. Certainly this was quite
promising, but I still didn't really understand
what phenomenon would create those
conditions -- or why. It was definitely
apparent to me, however, that Gray expected
something extremely "large" to happen when
this conversion switching tube fired.

I was convinced | had discovered the
secret of the device, but I still didn't really
understand what | was looking at. | needed
a "Rosetta Stone" -- something that would
translate all of these unknowns into an
understandable context.

Luckily, I found it. That Rosetta Stone
was a book called Secrets 6f Cold War
Technology: Project HAARP and Beyond,
written by Gerry Vassilatos in 1996 and
currently available through Adventures
Unlimited Press (Figure 14). In Chapter 1,
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titted "Nikola Teda and Radiant Energy,"
Vassilatos recounts those heady days back
around 1890, when Nikola Teda is developing
the experiments which led to the invention of his
magnifying transmitter. It is an astonishing work,
and | highly recommend that you acquire and
read the entire publication. However, for the
purposes of this book, the following excerpted
sections from Chapter | will reveal not only a
fascinating story of discovery, but, more
importantly, will provide the foundation for full
comprehension of Tedas amazing magnifying
transmitter and, subsequently, its connection to
Edwin Gray's "cold electricity" circuit.
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Edwin Vincent Gray
(1925 - 1989)

Edwin Gray was born in Washington, DC in 1925. He was one of 14 children. At age
eleven, he became interested in the emerging field of eectronics when he watched some of the
first demonstrations of primitive radar being tested across the Potomac River. He left home at
15 and joined the Army, attending their advanced engineering school for one year before he
was discovered and honorably discharged for being under age. After the attack on Pearl Harbor,
he re-enlisted in the Navy and served three years of combat duty in the Pacific.

After the War, he worked as a mechanic and continued his studies in electro-magnetics.
After experimenting for years, he learned how to "split the positive’ in 1958 and had his first
Electric Magnetic Association (EMA) motor model running in 1961. Histhird EMA prototype
was successfully tested for 32 days straight before it was torn down for analysis. With this report
in hand, Gray started looking for serious funding. After being turned down by every magjor
corporation and venture capital group he approached, he formed his own limited partnership in
1971. By early 1973, EVGray Enterprises, Inc. had an office in Van Nuys, Cdifornia, hundreds
of private investors and a new (# 4) EMA motor prototype. Ed Gray had aso received a
"Certificate of Merit" from Ronald Reagan, then Governor of California

By the summer of 1973, Gray was doing demonstrations of his technology and receiving
some very positive press. By later that year, Gray had teamed up with automobile designer, Paul
M. Lewis, to build the first fuelless, electric car in America. But trouble was brewing.

On Jduly 22, 1974 an unprovoked Los Angeles District Attorney's Office raided the office and
shop of EVGray Enterprises, and confiscated all of their business records and working
prototypes. For 8 months, the DA tried to get Gray's stockholders to file charges against him, but
none would. Gray was eventually charged with "grand theft,” but even this bogus charge couldn't
stick and was finally dropped. By March 1976, Gray pleaded guilty to two minor SEC violations,
was fined, and released. The DA's office never returned his prototypes.

In spite of these troubles a number of good things were happening. His first US. Patent, on
the motor design, issued in June of 1975, and by February 1976, Gray was nominated for
"Inventor of the Year" for "discovering and proving a new form of electric power" by the Los
Angeles Patent Attorney's Association. Despite this support, Gray kept a much lower profile
after this time. In the late 1970's, Zetech, Inc. acquired Gray's technology and EVGray
Enterprises ceased to exist. In the early 1980's, Gray offered the US. Government his technology
to augment Reagan's SDI program. He actually wrote letters to every member of Congress, both
Senators and Representatives, as well as the President, Vice President, and every member of the
Cabinet. Remarkably, in response to this letter writing campaign, Gray did not receive a single
reply or even an acknowledgment! During the early 1980's, Gray lived in Council, Idaho, where
he wrote and was granted his other two US Patents. By 1986, he had a facility in Grande Prairie,
Texas, where a number of new prototype EMA motors were built. By 1989, he was working on
propulsion applications of the technology, and maintaining his residence in Council, Idaho, as
well as shop facilitiesin Council, Grande Prairie, and Sparks, Nevada.

Edwin V. Gray died a his shop in Sparks, Nevada, in April 1989, under mysterious
circumstances. He was 64 and in good health.
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The following chapter is excerpted from Chapter 1 of Secrets of Cold
War Technology: Project HAARP and Beyond, by Gerry Vassilatos
and is reprinted here by permission of the publisher, Adventures

Unlimited Press.

Chapter 2: The Rosetta Stone

James Clerk-Maxwell predicted the
possibility that electromagnetic waves might
exist. In theoretical discussions designed to
more thoroughly explain his mathematical
descriptions, Maxwell asked his readers to
consider two different kinds of electrical
disturbances possibly existing in nature. The
first consideration dealt with longitudinal
electric waves, a phenomenon, which
required alternating concentrations  of
electrostatic field lines. This densified and
rarefied pulsation of electrostatic fields
necessarily demanded a unidirectional field,
one whose vector was fixed in a singular
direction. The only variable permitted in
generating longitudinal waves was the
concentration of the field. Subsequent
propagation along the electrostatic field lines
would produce pulsating thrusts of charges,
pulsation moving in a single direction. These
“electrical soundwaves” were rejected by
Maxwell, who concluded that such a
condition was impossible to achieve.

His second consideration dealt with the
existence of transverse electromagnetic
waves. These required the rapid alternation
of electrical fields along a fixed axis. Space
spreading electrical lines would supposedly
“pbend to and fro” wunder their own
momentum, while radiating away at the
speed of light from the alternating source.
Corresponding forces, exact duplicates of
the alterations produced at the source, would
be detected at great distances. He
encouraged that experimenters seek this

waveform, suggesting possible means for
achieving the objective. And so the quest to
find electromagnetic waves began.

In 1887, Heinrich Hertz announced that
he had discovered electromagnetic waves, an
achievement at that time of no small import.
In 1889, Nikola Tesla attempted the
reproduction of these Hertzian experiments.
Conducted with absolute exactness in his
elegant South Fifth Avenue Laboratory,
Tesla found himself incapable of producing
the reported effects. No means however
applied would produce the effects which
Hertz claimed. Tesla began experimenting
with abrupt and powerful electric discharges,
using capacitors charged to very high
potentials. He found it possible to explode
thin wires with these abrupt discharges.
Dimly perceiving something of importance
in this experimental series, Tesla abandoned
these experiments, all the while pondering
the mystery and suspecting that Hertz had
somehow mistakenly associated electrostatic
inductions or electrified shockwaves in air
for true electromagnetic waves. In fact,
Tesla visited Hertz and personally proved
these refined observations to Hertz who,
being convinced that Tesla was correct, was
about to withdraw his thesis. Hertz was truly
disappointed, and Tesla greatly regretted
having to go to such lengths with an
esteemed academician in order to prove a
point.

But while endeavoring toward his own
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means for identifying electrical waves, Tesla
was blessed with an accidental observation,
which forever changed the course of his
experimental investigations. In his own
attempts to achieve where he felt Hertz had
failed, Tesla developed a powerful method by
which he hoped to generate and detect real
electromagnetic waves. Part of this apparatus
required the implementation of a very
powerful capacitor bank This capacitor
"battery” was charged to very high voltages,
and subsequently discharged through short
copper bus bars. The explosive bursts thus
obtained produced several phenomena, which
deeply impressed Tesla, far exceeding the
power of any electrical display he had ever
seen. These proved to hold an essential
secret, which he was determined to uncover.

The abrupt sparks, which he termed
"disruptive discharges”, were found capable
of exploding wires into vapor. They propelled
very sharp shockwaves, which struck him
with great force across the whole front of his
body. Of this surprising physical effect, Tesla
was exceedingly intrigued. Rather, more like
gunshots of extraordinary power than
electrical sparks, Tesla was completely
absorbed in this new study. These electrical
impulses  produced effects commonly
associated only with lightning. The explosive
effects reminded him of similar occurrences
observed with high voltage DC generators. A
familiar experience among workers and
engineers, the simple closing of a switch on a
high voltage dynamo often brought a stinging
shock, the assumed result of residual static
charging.

This hazardous condition only occurred with
the sudden application of high voltage DC.
This crown of deadly static charge stood
straight out of highly electrified conductors,
often seeking ground paths which included
workmen and switchboard operators. In long
cables, this instantaneous charge effect
produced a hedge of bluish

Chapter 2

needles, pointing straight away from the line
into the surrounding space. The hazardous
condition appeared briefly at the very instant
of switch closure. The bluish sparking crown
vanished a few milliseconds later, along with
the life of any unfortunate who happened to
have been so "struck". After the brief effect
passed, systems behaved as designed. Such
phenomena vanished as charges slowly
saturated the lines and systems. After this
brief surge, currents flowed smoothly and
evenly as designed.

The effect was a nuisance in small
systems. But in large regional power systems
where voltages were excessive, it proved
deadly. Men were killed by the effect, which
spread its deadly electrostatic crown of sparks
throughout component systems. Though
generators were rated at a few thousand volts,
such mysterious surges represented hundreds
of thousands, even millions of volts. The
problem was eliminated through the use of
highly insulated, heavily grounded relay
switches.  Former  engineering  studies
considered only those features of power
systems that accommodated the steady state
supply and consumption of power. It seemed
as though large systems required both surge
and normal operative design considerations.
Accommodating the dangerous initial
"supercharge” was a new feature. This
engineering study became the prime focus of
power companies for years afterward, safety
devices and surge protectors being the
subject of a great many patents and texts.

Tesla  knew  that the  strange
supercharging effect was only observed at the
very instant in which dynamos were applied
to wire lines, just as in his explosive capacitor
discharges. Though the two instances were
completely different, they both produced the
very same effects. The instantaneous surge
supplied by dynamos briefly appeared super-
concentrated in long
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Lines. Tesla calculated that this electrostatic
concentration was several orders in
magnitude greater than any voltage that the
dynamo could supply. The actual supply was
somehow being amplified or transformed.
But how?

The general consensus among engineers
was that this was an electrostatic “chocking”
effect. Many concluded it to be a “bunching”
action, where powerfully applied force was
unable to move charge quickly through a
system. Mysterious, the combined resistance
of such systems seemed to influence the
charge carriers before they were able to
move away from the dynamo terminals! Like
slapping water with a rapid hand, the surface
seemed solid. So also it was with the
electrical force, charges meeting up against a
seemingly solid wall. But the effect lasted
only as long as the impact. Until current
carriers had actually “caught up” with the
applied electrical field, the charges sprang
from the line in all directions. A brief
supercharging effect could be expected until
the charges were distributed, smoothly
flowing through the whole line and system.
The dynamo itself thus became the brief
scene of a minor shockwave. He began
wondering why it was possible for
electrostatic fields to move more quickly
than the actual charges themselves, a
perplexing mystery. Was the field itself an
entity that simply drive the more massive
charges along? If this was true, then of what
was the electrostatic field itself “composed”?
Was it a field of smaller particles? The
questions were wonderfully endless.

Despite the wonderful ideas, which this
study stimulated, Tesla saw a practical
application that had never occurred to him.
Consideration of the dynamo supercharging
effect suggested a new experimental
apparatus. It was one that could greatly
outperform his capacitor battery in the
search to find electrical waves. A simple high
voltage DC generator provided his

electric field source. Tesla understood that
the resistance of lines or components,
viewed from the dynamo end, seemed to be
an impossible “barrier” for charge carriers to
penetrate.  This  barrier caused the
“bunching” effect. Electrostatic charges were
literally stopped and held for an instant by
line resistance, a barrier which only existed
during the brief millisecond interval in which
the power switch was closed. The sudden
force application against this virtual barrier
squeezed charge into a density impossible to
obtain with ordinary capacitors. It was the
brief application of power, the impact of the
charge against the resistance barrier, which
brought this abnormal electro-densified
condition. This is why the conductive wires
in his present experiment often exploded.

The analogy to steam power and steam
engines was unmistakable: Large steam
engines had to be valved very carefully. This
required the expertise of old and well-
experienced operators who knew how to
“open up” an engine without rupturing the
vessels and causing a deadly explosion. Too
suddenly valved, even a large steam engine
of very high capacity could explode. Steam
had to be admitted into a system gently, until
it began smoothly and gradually flowing into
every orifice, conduit, and component. Here
too was the mysterious “choking” effect,
where a large capacity system seemed to
behave like an uncommonly high resistance
to any sudden and sustained application of
force.

The academic world of experimenters
was yet fixated on his former discovery of
high frequency alternating currents. It
seemed that Tesla alone now exclusively
studied these impulse discharges. He was
producing explosive impulses, which had not
been observed in laboratories. Every
component was carefully insulated, himself
implementing insulator rods and rubberized
regalia to insure complete safety. Tesla had
observed electrostatic machines whose
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ability to charge insulated metals was potent,
but this demonstration exceeded the mere
charging of wire by the instantaneous switch
closure. This effect produced "springing"
charge, phenomena like no other before
witnessed by Tesla for its sheer strength.
Whatever the conditions observed in previous
systems, he had now learned how to
maximize the effect. Balancing voltage and
resistance against capacity, Tesla learned to
routinely produce supercharge states which
no existing device could equal

Empirical observation had long taught
that ordinary capacitor discharges were
oscillating currents, spark currents which
literally "bounced” between each capacitor
plate until their stored energy was wasted
away. The high voltage of the dynamo exerted
such an intense unidirectional pressure on the
densified charges that alternations were
impossible. The only possible backrushes
were oscillations. In this case, charges surged
and stopped in a long series until the
supercharge was wasted away. All parameters
which forced such oscillations actually limited
the supercharge from manifesting its total
energetic supply, a condition Tesla strove to
eliminate. Indeed he spent an excessive time
developing various means to block every
"backrush” and other complex current echo
which  might force the supercharge to
prematurely waste its dense energy. Here was
an effect demanding a single unidirectional
super pulse. With both the oscillations and
alternations eliminated, new and strange
effects began making their appearance. These
powerful and penetrating phenomena were
never observed when working with high
frequency alternations.
The sudden quick closure of the switch now
brought a penetrating shockwave throughout
the laboratory, one that could be felt both as
a sharp pressure and a penetrating electrical
irritation. A "sting". Face and hands were
especially  sensitive to the  explosive
shockwaves, which also
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produced a curious "stinging" effect at close
range. Tesla believed that material particles
approaching the vapor state were literally
thrust out of the wires in all directions. In
order to better study these effects, he poised
himself behind a glass shield and resumed the
study. Despite the shield, both shockwaves
and stinging effects were felt by the now
mystified Tesla. This anomaly provoked a
curiosity of the very deepest kind, for such a
thing was never before observed. More
powerful and penetrating than the mere
electrostatic  charging of metals, this
phenomenon literally propelled high voltage
charge out into the surrounding space where
it was felt as a stinging sensation. The stings
lasting for a small fraction of a second, the
instant of switch closure. But Tesla believed
that these strange effects were a simple effect
of ionized shockwaves in the air, rather like a
strongly ionized thunderclap.

Tesla devised a new series of experiments to
measure the shockwave pressure from a
greater distance. He required an automatic
"trip switch™. With this properly arranged, a
more controlled and repetitious triggering of
the effect was possible. In addition, this
arrangement permitted distant observations
which might cast more light on the shield-
permeating phenomenon. Controlling the
speed of the high voltage dynamo controlled
the voltage. With these components properly
adjusted, Tesla was able to walk around his
large gallery spaces and make observations.
Wishing also to avoid the continuous
pressure barrage and its stinging sparks, Tesla
shielded himself with several materials. The
arrangement of rapidly interrupted high
voltage direct currents resulted in the
radiation of stinging rays, which could be felt
at great distances from their super-sparking
source. In fact, Tesla felt the stings right
through the shields! Whatever had been
released from the wires during the instant of
switch closure,
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successfully penetrated the shields of glass
and of copper. It made no difference; the
effect permeated each substance as if the
shield were not there at all. Here was an
electrical effect that communicated directly
through space without material connections.
Radiant electricity!

In these several new observations, the
phenomenon was violating electrostatic charge
principles  experimentally  established by
Faraday. Projected electrostatic  charges
normally spread out over the surface of a
metallic shield; they do no penetrate metal.
This effect had certain very non-electrical
characteristics. Tesla was truly mystified by
this strange new phenomenon, and searched
the literature for references to its
characteristics. No such reference was found,
except in the surreptitious observations of two
experimenters. In one case, Joseph Henry
observed the magnetization of steel needles by
a heavy spark discharge. The extraordinary
feature of this observation (1842) lay in the
fact that the Leyden jar, whose spark
apparently produced the magnetizations, stood
on the upper floor of an otherwise electrically
impervious building. Brick walls, thick oak
doors, heavy stone and iron flooring, tin
ceilings. Moreover, the steel needles were
housed in a vault in the cellar. How did the
spark affect such a change through such a
natural barrier? Dr. Henry believed that the
spark had released special "light-like rays", and
these were the penetrating agencies
responsible for the magnetizations.

A second such account (1872) occurred in
a high school building in Philadelphia. Elihu
Thomson, a physics instructor, sought to
make the sparks of a large Ruhmkorrf Spark
Coil more visible for his next lecture.
Attaching one pole of the coil to a cold water
pipe, and reactivating the coil, Thomson was
thrilled to find that the nature of the spark had
changed from blue to white. Wishing to
amplify this effect, Thomson attached the
other pole to a large

metal tabletop. Again reactivating the coil
produced a shrieking silver-white spark,
entirely visible to any whom sat in the last
row. Wishing to show this to a colleague,
Edwin Houston, Thomson made for the
door and was abruptly stopped. Touching the
brass knob on the otherwise insulated oak
door, Thomson received an unexpected
sizzling shock. Turning off the Ruhmkorrf
Coil, Thomson found it possible to stop the
effect. Calling for Edwin, he summarized
what had occurred. Then turning the unit
back on again, the stinging charge effects
returned. The two gentlemen ran throughout
the huge stone, oak, and iron building with
insulated metal objects now. Each touch of a
penknife or screwdriver to anything metallic,
however distant from the coil or insulted
from the floor, produced long and
continuous white sparks. The account was
written up as a short article in Scientific
American later in the same year.

In studying each of these two prior
observations, events each separated by some
thirty years, Tesla perceived an essential unity
with that of his own discovery. Each
observation was perhaps a slight variant of
the very same phenomenon. Somehow
accidentally, each experimenter had managed
to produce the explosive supercharging
effect. In the case of Dr. Henry, the explosive
bursts occurred in a single flash, electrostatic
machines being used to accumulate the initial
charge. The second case was peculiar, since it
evidenced the sustained and continuous
production of super-charging effects. The
effect was rare because it obviously required
very stringent electrical parameters. Tesla
deduced this from the simple fact that the
effect was so infrequently observed by
experimenters the world over. In addition, he
was quick to remark concerning the
anomalous attributes attached to the
phenomenon. Tesla knew that, despite the
extremely penetrating effects in each case, he
had secured the only means for achieving the
"complete” and
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maximum manifestation of supercharging.
His was an apparatus with no equal, capable
of releasing an aspect of the electrostatic field
which others very apparently had .not.

Though discovered by Tesla in 1889,
the preliminary observation of this effect
was published after an intensive battery of
investigations.  The  "Dissipation  of
Electricity”, published just prior to
Christmas of 1892, is the pivotal Tesla
lecture. This is the departure point in which
Tesla abandons research and development
of high frequency alternating current.
Divorcing himself from the field entirely,
Tesla describes the shockwaves and other
effects of IMPULSES. In addition to those
physical sensations, which he describes in
characteristic understatements, Tesla also
enlarges upon the "gaseous" aspects
associated with the phenomena. He
observed that the abruptly charged wires in
his experiments projected a strange gaseous
stream when immersed in an oil bath. A
phenomenon, which he once thought due
entirely to wire-adsorbed gases, he found
that the effect could be so continuously
produced from a single wire that no volume
of ordinary adsorbed gas could supply the
flow. Indeed, he was able to produce
streams of this kind in oil, which so
powerfully projected from charged wire
ends that they visibly depressed the oil into
a hole, some two inches in depth! Tesla
began to realize the true nature of the fine
issuing "gas" which projected from wire
ends immersed in oil.

He now prepared an extensive series of
tests in order to determine the true cause and
nature of these shocking air pulses. In his
article, Tesla describes the shield permeating
shocks as "soundwaves of electrified air".
Nevertheless, he makes a remarkable
statement concerning the sound, heat, light,
pressure, and shock which he sensed passing
directly through copper plates. Collectively,
they "imply the presence of a medium of
gaseous structure,
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that is, one consisting of independent carriers
capable of free motion". Since air was
obviously not this "medium”, to what then
was he referring? Further in the article he
clearly states that "besides the air, another
medium is present".

Through successive experimental
arrangements, Tesla discovered several facts
concerning the production of his effect. First,
the cause was undoubtedly found in the
abruptness of charging. It was in the switch
closure, the very instant of "closure and
break", which thrust the effect out into space.
The effect was definitely related to time,
IMPULSE time. Second, Tesla found that it
was imperative that the charging process
occurred in a single impulse. No reversal of
current was permissible, else the effect would
not manifest. In this, Tesla made succinct
remarks describing the role of capacity in the
spark radiative circuit. He found that the
effect was powerfully strengthened by placing
a capacitor between the disrupter and the
dynamo. While providing a tremendous
power to the effect, the dielectric of the
capacitor also served to protect the dynamo
windings.

The effect could also be greatly
intensified to new and more powerful levels
by raising the voltage, quickening the switch
"make-break" rate, and shortening the actual
time of switch closure. Thus far, Tesla
employed rotating contact switches to
produce his unidirectional impulses. When
these mechanical impulse systems failed to
achieve the greatest possible effects, Tesla
sought a more "automatic" and powerful
means. He found this "automatic switch™ in
special electrical arc dischargers. The high
voltage output of a DC generator was applied
to twin conductors through his new arc
mechanism, a very powerful permanent
magnet sitting crosswise to the discharge
path. The discharge arc was automatically and
continually "blown out" by this magnetic
field.
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Imperative toward obtaining the desired
rare effect, the capacitor and its connected
wire lines had to be so chosen as to receive
and discharge the acquired electrostatic
charge in unidirectional staccato fashion. The
true Tesla circuit very much resembles a
pulse jet, where no backpressure ever stops
the onrushing flow. Electrostatic charge rises
to a maximum and is discharged much more
quickly. The constant application of high
voltage dynamo pressure to the circuit
insures that continual successions of
"charge-rapid discharge™ are obtained. It is
then and only then that the Tesla Effect is
observed. Pulses literally flow through the
apparatus from the dynamo. The capacitor,
disrupter, and its attached wire lines, behave
as the flutter valve.

The high voltage dynamo remains the true
electrostatic source in the apparatus. This was
a fact well appreciated by Tesla, who disliked
the painful radiant effects proceeding into
space. It was evident that the dynamo had
somehow been modified by the addition of
these "pulsing valve" circuits. The dynamos
being used provided deadly voltages, capable
of killing a man. The valve circuits were
forcing a strange radiance of those deadly field
energies. Somehow, the dynamo energy was
being expanded into space with dangerous and
painful force. But how? By what mysterious
and provocative means was this condition
established? The result of this experimental
series fixed a new concept in Tesla's mind.
Tesla had of course realized the implications
of his mysterious shocking-field effect. This
was radiant electricity.

Tesla first conducted elaborate and
extensive investigations in order to
comprehend the exact nature of this new
electrical effect. Tesla realized that this strange
"shocking field" actually radiated through
space from the impulse apparatus. If this was
electrostatic energy, it was more intense and
more penetrating than any

electrostatic field he had ever observed. If
this was merely a "stuttered" electrostatic
field, why then was its strength so very
intensified? Tesla began to believe that he
had discovered a new electrical force, not
simply a treatment of an existing force. It is
for this reason that he often described the
effect as “electrodynamic” or “more
electrostatic”.

By properly adjusting the inherent circuit
parameters, Tesla learned how to produce an
extremely rapid series of unidirectional
impulses on demand. When the impulses were
short, abrupt, and precise in their successions,
Tesla found that the shocking effect could
permeate very large volumes of space with
apparently no loss of intensity. He also found
that the shocking effect penetrated sizable
metal shields and most insulators with ease.
Developing a means for controlling the
number of impulses per second, as well as the
intermittent time intervals between each
successive impulse, he began discovering a
new realm of effects. Each impulse duration
gave its own peculiar effects. Able to feel the
stinging shocks, though shielded at a distance
of nearly fifty feet from his apparatus, Tesla
recognized at once that a new potential for
electrical power transmission had been
revealed to him. Tesla was first to understand
that electrical shock waves represented a new
means for transforming the world, even as his
Polyphase system had done.

Tesla fully intended to disclose his
discoveries to the world at large. Radiant
electricity had special characteristics of which
the scientific world had no knowledge.
Working with a simple but powerful
embodiment of his original apparatus, Tesla
found that radiant electricity could induce
powerful electrical effects at a distance. These
effects were not alternations, not alternating
waves. They were longitudinal waves,
composed of successive shocking waves. The
advance of
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each shocking wave, followed by short neutral
zones together comprised the radiant field.
Vectorial components of these shockwave
successions were always unidirectional. The
stuttering shockwaves were capable of forcing
charges in the direction of their propagation.

Objects placed near this device became
powerfully electrified, retaining a singular
charge sign for many minutes after the
magnetic discharger had been deactivated.
Tesla found it possible to amplify these single
charge effects by a simple asymmetrical
alignment of the magnetic discharger. By
placing the magnetic discharger closer to one
or the other side of the charging dynamo,
either force positive or force negative vectors
could be selected and projected. Thus, charge
could be projected into or drawn from any
object in the field space. This was a new
electrical force. Tesla realized more than ever
that he was in unknown territory. The fact
that these radiant forces traveled as light-like
rays  distinguished them  from  the
electromagnetic waves of Maxwell.

Tesla wished to determine the effect of
gradually decreased impulse durations, a job
that required the greatest skill and precaution.
Tesla knew that he would be exposing himself
to mortal danger. Controlling the rapidity of
current blowout in the magnetic DC arc,
Tesla released a new spectrum of light-like
energies throughout his large gallery space.
These energetic species were like no other
which the world has since seen. Tesla found
that impulse duration alone defined the effect
of each succinct spectrum. These effects were
completely distinctive, endowed with strange
additional qualities never purely experienced
in Nature. Trains of impulses, each exceeding
0.1 millisecond duration, produced pain and
mechanical pressures. In this radiant field,
objects visibly vibrated and even moved as
the force field drove them along. Thin wires,
exposed to sudden
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bursts of the radiant field, exploded into
vapor. Pain and physical movements ceased
when impulses of 100 microseconds or less
were produced.

With impulses of 1.0 microsecond
duration, strong physiological heat was
sensed. Further decreases in impulse duration
brought spontaneous illuminations capable of
filling rooms and vacuum globes with white
light. At these impulse frequencies, Tesla was
able to stimulate the appearance of effects,
which are normally admixed among the
electromagnetic energies inherent in sunlight.
Shorter impulses produced cool room
penetrating breezes, with an accompanying
uplift in mood and awareness. There were no
limits in this progression toward impulses of
diminished duration. None of these impulse
energies could be duplicated through the use
of high frequency harmonic alternations. Few
could reproduce these effects because so few
understood the absolute necessity of
observing those parameters set by Tesla.
These facts have been elucidated by Eric
Dollard, who also successfully obtained the
strange and distinct effects claimed by Tesla.

By 1890, after a period of intense
experimentation and design development,
Tesla summarized the components necessary
for the practical deployment of a radiant
electrical power distribution system. Tesla
had already discovered the wonderful fact
that impulse durations of 100 microseconds
or less could not be sensed and would do no
physiological harm. He planned to use these
in his power broadcast. Furthermore,
shocking waves of 100 microsecond duration
passed through all matter, a fitting form of
electrical energy to broadcast throughout a
power-needy city.

Tesla made a most startling discovery the
same year, when he placed a long single turn
copper helix near his magnetic disrupter. The
coil, some two feet in length, did not behave
as did solid copper pipes and



The Rosetta Stone

other objects. The thin-walled coil became
ensheathed in an envelope of white sparks.
Undulating from the crown of this coil were
very long and fluidic silvery white streamers,
soft discharges that appeared to have been
considerably raised in voltage. These effects
were greatly intensified when the helical coil
was placed within the disrupter wire circle.
Inside this “shockzone”, the helical coil was
surrounded in a blast, which hugged onto its
surface, and rode up the coil to its open end.
It seemed as though the shockwave actually
pulled away from surrounding space to cling
to the coil surface, a strange attractive
preference. The shockwave flowed over the
coil at right angles to the windings, an
unbelievable effect. The sheer length of
discharges leaping from the helix crown was
incomprehensible.  With  the  disrupter
discharge jumping 1 inch in its magnetic
housing, the white flimmering discharges
rose from the helix to a measured length of
over two feet. This discharge equaled the
very length of the coil itselfl It was an
unexpected and unheard of transformation.

Here was an action more nearly
"electrostatic” in nature, although he knew
that academes would not comprehend this
term when used in this situation. Electrostatic
energy did not fluctuate, as did his
shockwaves. The explosive shockwave had
characteristics unlike any other electrical
machine in existence. Yet Tesla stated that the
shockwave, during the brief instant in which it
made its explosive appearance, more nearly
resembled an electrostatic field than any other
known electrical manifestation. Just as in
electrostatic friction machines, where current
and magnetism. are negligible, a very energetic
field component fills space in radiating lines.
This “dielectric” field normally launches
through space in a slow growth as charges
are gathered. Here was a case where a DC
generator provided the high voltage. This
voltage charged an insulated hoop of

copper, growing to its maximum value. If all
values in the circuit were properly balanced, in
the manner prescribed by Tesla, a sudden
charge collapse would then occur. This
collapse was necessarily very much shorter
than the interval required to charge the hoop.
The collapse comes when the magnetic
disrupter extinguishes the arc. If the circuit is
properly structured, no backrush alternations
ever occur.

This unidirectional succession of charge-
discharge impulses causes a very strange field
to expand outward, one, which vaguely
resembles a “stuttering” or *“staccato”
electrostatic field. But these terms did not
satisfactorily describe the conditions actually
measured around the apparatus, a powerful
radiant effect exceeding all expectable
electrostatic values. Actual calculation of these
discharge ratios proved impossible.
Implementing the standard magneto-inductive
transformer rule, Tesla was unable to account
for the enormous voltage multiplication
effect. Conventional relationships failing,
Tesla hypothesized that the effect was due
entirely to radiant transformation rules,
obviously requiring empirical determination.
Subsequent  measurements of  discharge
lengths and helix attributes provided the
necessary new mathematical relationship.

He had discovered a new induction law,
one where radiant shockwaves actually auto-
intensified when encountering segmented
objects. The segmentation was the key to
releasing the action. Radiant shockwaves
encountered a helix and "flashed over" the
outer skin, from end to end. This shockwave
did not pass through the windings of the coil
at all, treating the coil surface as an
aerodynamic plane. A consistent increase in
electrical pressure was measured along the
coil surface. Indeed, Tesla stated that voltages
could often be increased at an amazing 10,000
volts per inch of axial coil surface. This meant
that a 24-inch coil could absorb radiant
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shockwaves, which initially measured 10,000
volts, with a subsequent maximum rise to
240,000 volts! Such transformations of
voltage were unheard with apparatus of this
volume and simplicity. Tesla further
discovered that the output voltages were
mathematically related to the resistance of
turns in the helix. High resistance meant
higher voltage maxima.

He began referring to his disrupter line as
his special "primary', and to the helical coill
placed within the shockzone, as his special
"secondary". But he never intended anyone to
equate these terms with those referring to
magneto-electric transformers. This discovery
was indeed completely different from
magneto-induction. There was a real and
measurable reason why he could make this
outlandish statement. There was an attribute
which completely baffled Tesla for a time.
Tesla measured a zero current condition in
these long copper secondary coils. He
determined that the current, which should
have appeared, was completely absent.

Pure voltage was rising with each inch
of coil surface. Tesla constantly referred to
his "electrostatic induction laws", a principle
which few comprehended. Tesla called the
combined disrupter and secondary helix a
"Transformer".

Tesla Transformers are not electro-
magnetic  devices; they use radiant
shockwaves, and produce pure voltage
without current. Each transformer conducted
a specific impulse duration with special force.
Therefore each had to be "tuned" by
adjusting the disrupter to that specific
impulse duration. Adjustments of arc distance
provided this control factor. Once each
transformer was tuned to its own special
response rate, impulses could flow smoothly
through the system like gas flowing in a pipe.

Finding that gas-dynamic analogies and
applications indeed provided him with a
consistent record of successful assessments
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in these regards, Tesla began considering
whether or not the white flame discharges, so
different from anything he had every seen,
might not be a gaseous manifestation of
electro-static force. There were certainly
abundant experimental instances in which a
purely gaseous nature, so unlike anything
electrical, was being clearly made manifest.
The manner, in which the radiant shockwave
traveled over the wire coilings in white
flimmering lamniar streams, brought a new
revolution in thought. Voltage pulses
traversed the secondary surface like a gas
pulse under increasing constriction. Until
reaching the free end of the coil, these
gaseous pulses flowed over the copper
surface rather than through it. Tesla referred
to this specific manifestation as the "skin
effect”. In this the discharge greatly
resembled the manner of gases in motion
over surfaces.

Furthermore, whenever a metal point
was connected to the upper terminal of one
of his Transformers, the stream became more
directive. It behaved just like a stream of
water in a pipe. When the white flimmering
stream was directed at distant metal plates, it
produced electronic charges. This charge
production could be measured as amperage,
"current”, at the reception site. In transit
however, no such amperage existed.
Amperage appeared only when intercepted.
Eric Dollard has stated that the space
surrounding Tesla Impulse Transformers so
surges with these streams that the
"interception current” can reach several
hundred or even thousands of amperes. But
of what was this mysterious stream
composed? Tesla struggled with the doubt
that these discharge phenomena might be
ordinary electricity behaving in extraordinary
ways. But did electricity indeed have a
smooth, soft, and flimmering nature? The
electricity with which he was familiar was
shocking, hot, burning, deadly, piercing,
stinging, all the attributes of an irritant. But
this discharge phenomenon
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was, whether cool or warm to the touch, soft
and gentle. It would not kill.

Even the manner, in which the pulse
exploded as bright white discharges of
greatly transformed voltage, suggested the
way in which gases behave when released
from their confinements under pressure.
These reflective meditations convinced Tesla
that this effect was not purely electrical in
nature. Closely examining the white flames,
Tesla realized why there was no measurable
"electrical current” at the crown of these
activated coils. The normal heavy charge
carriers, electrons, could not travel as quickly
as the radiant pulse itself. Choked in the
metallic lattice of the coil, electrons became
immobile. No electron current moved
through the coil at all. The radiant pulse,
which moved over the coil surface, was

therefore not electronic in nature.

Additionally, Tesla discovered an amazing
phenomenon, which removed all doubt
concerning the true nature of energetic carriers
at work in his apparatus. Tesla arranged a very
heavy U-shaped copper bus bar, connecting
both legs directly to his disrupter primary.
Across the legs of this U -shaped bus bar were
placed several incandescent lamps. The
arrangement was a very evident short circuit.
The lamps were illuminated to a brilliant cold
white light, while being shorted by a heavy
copper shunt. Uncharacteristic of particulate
current electricity, the bright but cold lamps
revealed that another energetic current was
indeed flowing through the "short-circuits".

Those who observed this experiment
did not expect it to perform any function
save the incineration of the disrupter circuit
and possibly of the dynamo itself. Instead
of this, witnesses beheld a marvel. The lamps
lit to an uncommon brightness. In this
simple demonstration, Tesla was illustrating
but one of his many evidences. Electronic
charges would prefer the least

resistant circuit, rejecting the incandescent
bulbs for the copper path. The current in
this situation chose to conform to a
contradictory principle. Perhaps this was
true because the currents were not electrical.
Tesla repeatedly used this demonstration to
evidence the "fractionation” of currents
electronic, from currents neutral.

A single question remained, the answer
to which would provide him with the essential
information needed to create a new
technology. What so separated or
"fractionated" the diverse mobile carriers in
his transformer? It was the geometric
configuration of the coil, which inadvertently
separated each component. Electrons were
blocked from flowing through the wire
length, while the radiant pulse was released
over the coil surface as a gaseous pulse.
Electrons should have drifted through the
wire but, during each impulse period, were
blocked by the line resistance. Thus, the
gaseous mobile carriers were released to flow
outside the wire, a pulse that traveled along
the outer coil surface from end to end.

Here then was evidence that electrical
discharges were indeed composed of several
simultaneous mobile species. Tesla now
comprehended why his first high frequency
alternating currents never evidenced these
powerful actions. It was the abruptness, the
violence of the impulsive discharge, which
gave free mobility to this unsuspected
"gaseous” component. Impulses,
unidirectional impulses, were the only means
by which these potentials could be unlocked.
Alternations were absolutely useless in this
regard. Moreover, because alternations could
not unleash the second gas-dynamic
component, it remained an unusable and
pitifully weak means. Tesla forever viewed his
high frequency alternating devices as failed
projects. This has great bearing on his highly
critical views of Marconi and all the others
like him who pursued high frequency
alternating wave
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radio. Tesla began to study a topic, which
has found more enemies and critics than any
this century. Tesla, with greatest interest now,
began researching "the aether".

Tesla came to believe that dielectric fields
were actually composed of aether streams.
Theoretically then, one could derive limitless
energy by trapping and conducting a naturally
occurring dielectric field line. The problem
was that no ordinarily accessible material
could resist the aether enough to derive any
momentum from it. With a stream so rare as
to pass through all known materials, the
kinetic energy inherent in dielectric field lines
would remain an elusive energy source. Tesla
believed he may have found the secret to
tapping this energy, but it would not require
an ordinary kind of matter. Tesla viewed
voltage as streams of aether under various
states of pressure. Raising these stresses could
produce enormous xther streams, where the
observed voltage would then be extremely
high and luminous. This was the very
condition which Tesla had come to believe
had been established in his Transformers.

In fact, Tesla repeatedly stated that his
Transformers effected powerful movements
in the aether. In one truly mystifying
experiment indicative of these
comprehensions,  Tesla  describes  the
production of very rapid impulse trains with a
subsequent production of "cool misty white
streamers extending a yard into space". These
were cool to the touch, and harmless. If
electrical in nature, they would necessarily
have been several million volts in potentials.
Their harmlessness is coupled with their

sinuous nature, one completely unlike
electrical currents.
Indeed, to understand Tesla

technology one must eliminate the notion
that electrons are the "working fluid" in his
radiant energy designs. With the lower coil
end connected directly to the dynamo, high
voltage aether stream were projected from
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the upper terminal. When describing each of
his relevant patents in this new technology,
Tesla forever spoke of "lightlike rays" and
"the natural medium”. The first term refers to
the tightly constricted aether streams, which
are propelled from his Transformers along
infinitesimal ray lines, and the latter refers to
the all-pervading aether atmosphere in which
his technology operated.

It is impossible to comprehend Teslian
Technology apart from the controversial
topic concerning the aether. Many analysts
will reject the concept without first seeking
out and discovering the proofs, which have
been established by experimenters such as
Eric Dollard. Tesla addressed the notion that
aether streams were being pulled through his
Transformers, drawn in at higher natural
pressure, and accelerated in the sharp
electrical discharge. As electrical systems,
Tesla apparatus cannot completely be
understood or explained. One must view
Teslian  Technology as a aether gas
technology, one capable of being explained
only through gas-dynamic analogues.

It was now easy to understand how such
projected rays, aether gas streams under high
pressure, could penetrate metals and
insulators alike. These powerful rays often
could penetrate certain materials with
inexplicable efficiency. Electricity did not
perform these wonders. Tesla also now
understood why these discharge streams
produced their smoothly hissing sounds,
visibly appearing like gas jets under high
pressure. Aether gas under pressure. Tesla
was completely mystified. He had successfully
released the mystery current, normally
suppressed and bound in electronic charge
carriers. Unidirectional impulsive discharges
of high voltage and abrupt durations released
them. What other potentials would aether gas
technology release?

The original cylindrical coils were quickly
replaced with cone shaped coils.
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With these bizarre geometries, Tesla was able
to focus the gas-dynamic component, which
now rose up like a jet of hissing white light
from the coil tip. Tesla recognized that these
discharges, white spectacular and awe
inspiring, actually represented lost power. A
power broadcast station had to evenly disperse
the energetic radiance in all directions. Flame-
like discharges caused the available power to
undulate in space. This would produce
unpredictable power drops at great distances.
Consumers would not receive a reliable and
consistent stream of energy. If his Power
Transformer was to operate with highest
broadcast  efficiency, these  flame-like
discharges necessarily had to be suppressed.
But suppressing these excessive aether jets
proved problematic.

Tesla found that the white flimmering
streams were absorbed in large capacity
volumes, masses in which the streams were
absorbed, filtered, and expelled. The use of
copper spheres atop his Transformers forced
the streams sufficiently apart to suppress the
white flame. Power was now evenly dispersed
throughout space as required. But a new
problem appeared. The copper spheres, being
impacted by the high voltage streams which
they were forced to now conduct, expelled
electronic components. These appeared along
with the radiance, producing truly dangerous
conditions. The problem was stimulated by
conduction, a case where the spherical copper
ball was impacted throughout its volume. The
white flimmering streams permeated the
copper and expelled electrons. These
contaminants concentrated their escape from
the system as harmful, blue stinging dartlets.
By comparison, the white flame-like discharge
was a smooth and harmless glow.

Comparing the two species, Tesla
recognized the difference in charge carriers.
Tesla was once nearly killed when one such
dartlet jumped three feet through the air and
struck him directly over the heart. The

copper spheres had to be removed and
replaced by another dispersion component.
Metals were apparently of no utility in this
case, being natural reservoirs of electrons.
Tesla eventually suggested that metals
manufactured electrons when impacted with
these special flame-white currents, the carriers
in the white flames becoming concentrated
within the metallic lattice.

He had already observed how the very air
near these transformers could be rendered
strangely self-luminous. This was
a light like no high frequency coil ever could
produce, a corona of white brilliance, which
expanded to ever enlarging diameters. The
light from Tesla Transformers continually
expands. Tesla described the growing column
of light which surrounds any elevated line
which  has been connected to his
transformers. Unlike common high frequency
alternations, Tesla radiant energy effects grow
with time. Tesla recognized the reason for
this temporal growth process. There were no
reversals in the source discharges, therefore
the radiant energy would never remove the
work performed on any space or material so
exposed. As with the unidirectional impulse
discharges, the radiant electric effects were
additive and accumulative. In this respect,
Tesla observed energy magnifications, which
seemed totally anomalous to ordinary
engineering convention.

It was easy to control the brilliance of a
room by controlling the voltage in his
transformers. The light from this sort of
illumination was curiously bright to human
perception, but nearly impossible to
photograph on film. Tesla found it necessary
to make long time exposures of his discharges
before the faintest sort of streamers could be
made visible. This strange inability to register
photographically was contrasted against the
brilliance perceived in the eyes, one which
required delicate control. Tesla also designed,
built, and utilized large globe lamps, which
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required only a single externa plate for
receiving the radiant energies. However
distantly placed from the radiant source, these
lamps became brilliantly illuminated. Theirs
was a brilliance approaching that of an arc
lamp, and exceeding any of the conventiona
Edison filament lamps by severa factors. It
was also easy for Tedlato control the heat of
any space. By controlling both the voltage and
impulse duration of energy in his
Transformers, Tesla could heat up a room.
Cool breezes could aso be arranged by
appropriately setting the impulse duration.

The key to producing all aetheric action
was to secure a means for actually effecting
aetheric deviations, the very thing now
possessed by Teda aone. Sir Oliver Lodge
stated that the only means for “getting at the
aether” was “an electrical means’, but not one
member of the Royal Society had been able to
achieve this feat with the rare exception of Sir
William Crookes. The Tedla method used
aether to modify aether! The secret was
separating the contaminants from the aether
current at the very source of generation, afeat
that he had achieved in his Transformers and
magnetic arc disrupters.

Teda used the violence of magnetically
disrupted arc discharges to chaoticize
electronic and aetheric carriers in metal
conductors. Breaking the agglomerations that
bind them together, each component was free
to separate. This condition could not be
achieved in arc discharges where currents
were alowed to aternate. In such apparatus,
the electronic carriers overwhelmed the
release of aether and, while aether was present
in the discharge, could never be separated
from the composite current. The extraordinary
efficiency of the magnetic arc disrupter in
developing aetheric currents derived from
several principles. Teda saw that electrical
current was really a complex combination of
aether and electrons. When electricity was
applied to the disrupter, a primary fractioning
process
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took place. Electrons were forcibly expelled
from the gap by the strong magnetic
influence. The aether streams, neutral in
charge, remained flowing through the circuit
however. The magnetic disrupter was his
primary means for fractionating the
electrons from the aether particles.

Aether particles were extremely
mobile, virtually massless when compared
with electrons, and could therefore pass
through matter with very little effort.
Electrons could not “keep up” with either the
velocity or the permeability of aetheric
particles. According to this view, aether
particles were infinitesmals, very much
smaller than electrons themselves.

The  aetheric cariers  contained
momentum. Their extreme velocity matched
their nearly massless nature, the product of
both becoming a sizable quantity. They
moved with superluminal velocity, a result of
their incompressible and massess nature.
Whenever a directed radiant matter impulse
begins from some point in space, an
incompressible movement occurs instantly
through space to all points along that path.
Such movement occurs as a solid ray, an
action defying modern considerations of
signa retardations in space. Incompressible
raylines can move through any distance
instantly. Should the path be 300,000
kilometers long, the impulse at the source end
will reach that point as quickly as at all other
points. This is superlumina velocity,
instantaneous propagation. Radiant matter
behaved incompressibly. In effect, this stream
of radiant matter, virtually massess and
hydrodynamically incompressible, was a pure
energy! Radiant Energy.

Here was a distinct phenomenon, one that
did not in fact manifest with other than
impulse applications. Teda dternately called
these pure aetheric expulsions “radiant
matter” and “radiant energy” Neutral in
charge and infinitesma in both mass and
cross-section, Radiant Energy was unlike
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any light seen since his work was concluded.
If asked whether Radiant Energy can be
compared with any existing physical item
today, one would have to decline. We cannot
draw parallels between Radiant Energy and
the light energies with which science has long
been preoccupied. But if light-like at all,
Radiant Energy is possessed of qualities
unlike any light, which we have learned to
generate. And this is precisely

the problem. Tesla Technology is Impulse
Technology. Without the disruptive,
unidirectional IMPULSE, there are no
Radiant Energy effects. Generating this
Radiant Energy requires special energetic
applications, applications of succinct and
brief impulses. These impulses must be
generated through the explosive agency of a
disruptive discharge, just as Tesla prescribed.
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Chapter 3: Verifying Tesla's Secret

Before | return to the discussion of Ed
Gray's cold dectric circuits, 1 would like to
take a little time to present evidence in
support of Vassilatos thesis.

| have been unsuccessful in my attempts to
acquire a copy of Tedas lecture, "The
Dissipation of Electricity,” so | have been
unable to refer to that document to verify
Vasslatos analysis. However, | felt that his
point of view was such a different way of
looking at Tedas work that | smply could not
ask you, the reader, just to take it on faith that
these are the facts. Therefore, | began
researching the voluminous materials available
on Teda these days in an effort to find
documentation to verify Vassilatos thess. In

the large volume entitled Nikola Tesla: L
ectures, Patents and A rticles, | believe | was able
to find more than enough evidence in Tedas
own writings to support Vassilatos analysis of
his work. First, this quote is taken from Tedas
article, "The Problems of Increasing Human
Energy", that first appeared in The Century
Illustrated Morrthly Magazine in June of 1900:

Since | described these simple principles
of telegraphy without wires, | have had
frequent occasion to note that the identical
features and elements have been used in the
evident belief that the signals are being
transmitted to considerable distances by
Hertzian radiations. This is only one of the
many" misapprehensons to which the
investigations of the lamented physicist have
given rise. About 33 years ago, Maxwell,
following up on the suggestive experiment
made by Faraday in 1845, evolved an ideally
simple theory which intimately connected
light, radiant heat, and

electrical phenomena, interpreting them as
being all due to vibrations of a hypothetical
flud of inconceivable tenuity cadled the
xther. No experimenta verification was
arrived at until Hertz, at the suggestion of
Helmholtz, undertook a series of experiments
to this effect. Hertz proceeded with
extraordinary ingenuity and insight, but
devoted little energy to the perfection of this
old fashioned apparatus. The consequence
was that he failed to observe the important
function which the ar played in his
experiments and which | subsequently
discovered. Repeating his experiments and
reaching different conclusions, | ventured to
point out this oversight. The strength of the
proofs brought forward by Hertz in support
of Maxwell's theory resided in the correct
estimate of the rates of vibration of the
circuits he used. But | ascertained that he
could not have obtained the rates he thought
he was getting. The vibrations with identical
apparatus he employed are, as a rule, much
dower, this being due to the presence of air
which produces a dampening effect upon a
rapidly vibrating electric circuit with high
pressure as a fluid does upon a vibrating
tuning fork. 1 have, however, discovered
since that time, other causes of error, and |
have long ago ceased to look upon his results
as an experimental verification of the poetical
concepts of Maxwell. The work of the great
German physicist has acted as an immense
stimulus to contemporary electrical research,
but it has likewise, in a measure, by its
fascination paralyzed the scientific mind, and
thus hampered independent inquiry. Every
new phenomenon, which was discovered,
was made to fit the theory, and so, very often
the truth has been unconscioudly distorted.
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Obvioudly, Teda did not agree with the
work of Helmholtz, Hertz, and Maxwell! For
those readers who do not know who these
gentlemen are, Hermann von Helmholtz laid
the foundation for what is now known as the
"First Law of Thermodynamics', which
states that "Energy can be changed from one
form to another, but it is neither created nor
destroyed.” James Clerk-Maxwell's
equations are the backbone of modern
electromagnetic theory, and Heinrich Hertz'
supposed verification of Maxwell's work
was deemed so important that they named
the measurement of frequency after him.
These esteemed gentlemen are pivotal
personalities in the way electrical science is
taught today. But, as we can see, Teda
dismissed them al as not being relevant to
his experimental findings. In other words, if
we follow this path back into the aethers, we
must be willing to leave behind the ideas and
limitations defined by the "First Law of
Thermodynamics' and Maxwell's equations.
We now will peer beyond the boundaries of
these tools, and move into a completely
different realm of study.

In the closing remarks from the article
cdled “The Transmission of Electric
Energy Without Wires,” published in “The
Electrical World and Engineer” in March of
1904, Teda states:

When the great truth accidentally
revealed and experimentaly confirmed is
fully recognized that this planet with al its
appalling immensity is to electrical currents,
virtualy no more than a small metal ball,
and by this fact many possibilities, each
baffling imagination and of incalculable
consequence, are rendered absolutely sure of
accomplishment; when the first plan is
inaugurated and it is shown that atelegraphic
message, amost as secret and non-
interferrable as athought can be transmitted
to any terrestrial distance, the sound of the
human voice, with al of its intonations and
inflections,  faithfully and  instantly
reproduced at any other point of

the globe, the energy of a waterfall made
available for supplying light, heat or motive
power, anywhere - on sea or land or high in
the air - humanity will be like a ant heap
stirred up with a stick: see the excitement
coming!

Here it sounds as if Teda redly has
something astonishing, that he understands
it, and that he is expecting it to be unlimited.
It sounds like something way beyond
anything that had ever been done before.
Even now, a hundred years later, we are
only opening the door to some of these
possibilities, particularly insofar as the
transmisson of the human voice is
concerned. But we are certainly not there
with regard to the availability of energy
everywhere on land or sea or air. Clearly,
Teda is referring to something that has not
been brought into full, public use.

What, then, was Teda doing? What
evidence do we have that Teda was
working on the kinds of systems that Mr.
Vasslatosis talking about in his book?

First, there is the evidence that Teda
was working on circuits with spark-gaps in
an attempt to achieve higher and higher
spark-gap discharge speeds

Figure 15 represents one of Tedas
many patents caled "Electric Circuit
Controller." This patent is very interesting
because it consists of two electric motors,
each turning in opposite directions with a
spark-gap in-between the two moving
members. It is evident that Teslawas clearly
trying to achieve faster speeds than he could
get just by rotating one member. This is a
cler example of Tedas work on a
mechanical spark-gap controller in an
attempt to increase speed, as Vassilatos
suggested in his book.

Figure 16 represents the only
illustration in the Lectures, Patents, Articles
book of a magnetically quenched spark-gap.
However, it uses an electric magnet rather
than a permanent magnet as referred to by
Vasslatos. From this, it is clear that Teda
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Figure 16
Magnetically Quenched Spark
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was working with magnetically quenched
spark gaps. This illustrates one of his many
experiments to "blow-out" or quench a
spark  discharge. This mechanism is
particularly interesting, because it was
obviously designed for a DC spark. DC
spark discharges do not start very easily. The
presence of the spring-loaded handles on
either side allow the spark mechanisms to be
brought closer together to draw the initial
spark by tapping one end or the other. Then
they would spring back to their preset
distances, enabling a DC spark discharge to
begin under these very difficult conditions.

Figure 17 is an illustration showing
another spark-gap mechanism. In this one,
Tesla is blowing hot air across a spark
discharge path and, as indicated in the
accompanying text, there is also a magnetic
field present, Since Tesla was using both hot
air and a magnetic field with a spark-gap in
this apparatus, clearly he was looking at a
wide variety of possibilities to get more
controllable spark discharges, and,

obviously, DC spark discharges with high
voltage.

The cover sheet for a patent called
Electrical Transformer is shown in Figure
18. Tesla states that this is the invention
that he plans to employ in constructing
improved coils and a manner of using them
for transmission of energy over long
distances.

One of the illustrations from that
patent (Figure 19) clearly shows that he has
the construct that Vassilatos was talking
about: just a few turns in the primary and a
conical coil in the secondary. So all the
structures that Vassilatos wrote about are

Figure 20 is an illustration from the
Tesla patent called the Art of Transmitting
Electrical Energy Through the Natural Mediums.
The diagram in Figure 21 is an enlargement
of a section of this illustration showing the
same basic structure of source "B" powering
a 2-turn primary with a spiral coil in the
middle of it. This apparatus was designed
for broadcasting energy to great distances,
so it also includes connections to the
ground and the sky. (E) is the connection to
the earth, and (E) is what Tesla called an
"elevated capacitance”. This was the heart of
the magnifying transmitter system that Tesla
attempted to construct at Wardenclyffe,
New York, in order to broadcast energy to
all points on the planet.

What is interesting about this is the
source for energizing the system "B". When
you look at this diagram, "B", on the left,
looks like the symbol for a simple generator.
However, the following excerpt from the
patent text expands on the idea of exactly
what source "B" is:

In Figure 1, "A" designates a primary
coil forming part of a transformer and
consisting generally of a few turns of stout
cable of inappreciable resistance, the ends of
which are connected to the terminals of a
source of power for electrical oscillations
diagrammatically represented by B'. This
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high potential and discharged in rapid
succession through the primary, as in a type
of transformer invented by me.

In Figure 21, I refer to the image on the
right side, as "Tesla's Magnifying Transmitter
lllustration as Described in the Patent Text."
This shows the capacitor and the disruptive
spark-gap (in this case a magnetically
quenched gap) so he could control the
impulse characteristics the way he wanted.

Quoting from the text of this patent
again, Tesla claims:

1 have found it practicable to produce in
this manner an electrical movement thousands
of times greater than the initial.

So once again, he is talking about a
tremendous gain in electrical movement. This is
not just a gain in voltage like in ordinary
transformers, but a gain in power.

Just prior to that quote on the same
page, Tesla states:

These adjustments and relations being
carefully completed and other constructive
features indicated rigorously observed, the
electrical  movement produced in the
secondary system by the inductive action of
the primary, "A', will be enormously
magnified...

Tesla obviously believed, and stated
repeatedly, that this system was capable of
producing more energy out than he was
putting in. Today, that concept is referred to
as "Free Energy."”

For more evidence that Vassilatos'
analysis is correct, | refer back to the Lectures,
Patents, Articles book. On page L112, (Figure
22) you can see "On the Apparatus and
Method of Conversion." Illustrated here is a
generator that can produce alternating
currents into the circuits on the left and direct
currents into the circuits on the right.

Figure 23 is a close up view of the direct
current side. In the middle image, Tesla is
taking direct current from the main
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generator and running it through another
apparatus that, as the text tells us, raises the
DC voltage even higher. The circuit then
charges a capacitor and discharges it through
a magnetically quenched spark gap to run
light bulbs and other apparatus.

This is direct evidence, in Tesla's
published writings, that he was working with
all of the components described by
Vassilatos. True, he obscures them in a
collection of other possibilities, but the
essential elements are all present and
explicitly defined.

Add to this, the following astonishing
statement by Tesla taken from "The
Problems of Increasing Human Energy"” in
the June, 1900 issue of Century Magazine
(page A145):

Whatever electricity may be, it is a fact
that it behaves like an incompressible fluid

and the earth may be looked upon as an
immense reservoir of electricity....

Considering that Nikola Tesla is the
inventor of the polyphase electrical
distribution system used all over the world
today, it is astonishing that he states that he
does not know what electricity is, but that it
definitely acts like a fluid under pressure! This
understanding of electricity is, of course,
completely outside the accepted view.

Tesla's statement that electricity behaves
like an incompressible fluid only begs the
question: What fluid is he referring to? Could
this be one of Tesla's cryptic references to
ether gas as Vassilatos suggests?

From the text of the same article, on
page Al148, are these other relevant
statements:

Finally, however, | had the satisfaction of
accomplishing the task undertaken by the use
of a new principle, the virtue of which is
based on the marvelous properties of the
electrical condenser.

One of these is that it can discharge or
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Tesla's Magnifying Transmitter Illustration | Tesla's Magnifying Transmitter Illustration
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Figure 21
Tesla's Magnifying Transmitter as Described in the Patent
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should possess, besides instructive, also entertaining features and as such, a simple
experiment, such as the one cited, would not go very far towards the attainment of the
lecturer's aim. | must therefore choose another way of illustrating, more spectacular
certainly, but perhaps also more instructive. Instead of the frictional machineand Leyden
jar, I shall avail myself in these experiments, of an induction coil of peculiar properties,
which was described in detail by mein alecture before the London Institution of Electrical
Engineers, in Feb. 1892. This induction coil is capable of yielding currents of enormous
potential differences, alternating with extreme rapidity. With this apparatus | shall
endeavor to show you three distinct classes of effects, or phenomena, and it is my desire
that each experiment, while serving for the purposes of illustration, should at the same
time teach us some novel truth, or show us some novel aspect of thisfascinating science.
But before doing this, it seems proper and useful to dwell upon the apparatus employed,
and method of obtaining the high potentials and high-frequency currents which are made
use of in these experiments.

ON THE APPARATUS AND METHOD OF CONVERSION.

These high-frequency currents are obtained in a peculiar manner. The method
employed was advanced by me about two years ago in an experimental lecture before the
American 'Institute of Electrical Engineers. A number of ways, as practiced in the
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laboratory, of obtaining these currents either from continuous or low frequency altemating
currents, isdiagrammatically indicated in Fig. 1, which will be later described in detail. The
general plan isto charge condensers, from adirect or alternate-current source, preferably of
high-tension, and to discharge them disruptively while observing wcllknown conditions
necessary to maintain the oscillations of the current. In view of the

Figure 22
[llustration from a Tesla Lecture. February 1893
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Close-Up of “Method of Conversion”
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Figure 24
Radiant Energy Discharge

explode its stored energy in an inconceivably
short time. Another of its properties, equally
valuable, are that its discharge may vibrate at
any rate desired up to many millions per
second.

I arranged such an instrument so as to be
charged and discharged alternately in rapid
succession through a coil with a few turns of
stout wire forming the primary of a
transformer of induction coil.

Electrical effects of any desired character
and of intensities undreamed of before are
now easily producible by perfected apparatus
of this kind, to which frequent reference has
been made, and the essential parts of which
are shown in Figure 6. For certain purposes, a
strong inductive effect is required; for others
the greatest possible suddenness; for others
again, an exceptionally high rate of vibration
or extreme pressure; while for certain other
objects immense electrical movements are
necessary.

So, now we have what | believe are
ample and sufficient references in Tesla's
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own words supportive of Vassilatos' main
thesis that, indeed, Tesla was actively engaged
in charging capacitors with high voltage DC
sources; he was discharging them through
magnetically quenched spark gaps; he was
doing this at extremely high rates of
vibration, even up to many millions of times
per second, and finally, that this was the
method of operating his “magnifying
transmitter,” the device that produced and
captured what Tesla called “Radiant Energy.”

The question is, in spite of all of this
written evidence, do we have any direct proof
that Tesla's Magnifying Transmitter produces
a different form of electricity? To answer this
question, | refer to Figure 24, a black and
white version of the color image of the
discharge from Eric Dollard's Magnifying
Transmitter shown on the front cover of this
book.

This photograph was taken by Alison
Davidson in 1986 and was provided to me by
Tom Brown in New Zealand. The wooden
top of the coil is about 8 inches across. The
voltage represented by this discharge is
anyone's guess, but certainly mast be
approaching 400,000 volts. The other end of
the colil is driving more than 4 amperes into
the ground connection, measured on a radio
frequency ammeter, and the entire system is
drawing less than 2000 watts from the wall.
This image shows an imperfectly purified
etheric discharge, complete with “blue
dartlets”, just as Tesla described.

At this point I would like to add one
more piece of eyewitness testimony
concerning the nature of Tesla's radiant
energy and cold electricity.  On the same
day Alison Davidson's photograph was taken,
Tom Brown and | conducted an astonishing
experiment. | picked up an ordinary filament
light bulb and held the outer screw base in
my right hand. Then | asked Tom to step
over and touch the
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bottom connection of the light bulb with his
finger. As soon as he did this, the light bulb
filament lit to full brightness in our hands. I
was about six feet away from the magnifying
transmitter and Tom was about eight feet
away. | felt no unusual sensations at all, but 1
was quite startled. At that time | had no idea
how really safe this form of energy is.

To summarize, Tesla accidentally
discovered an electrostatic "super-charging"
effect while trying to verify Hertz' discovery
of electro-magnetic waves. After hundreds of
experiments, he learned how to control and
maximize this phenomenon. This led him to
the discovery that electricity is made up of
different components, that can be separated
from each other, and that a pure, gaseous
etheric energy can be fractionated away from
the flow of electrons in a circuit designed to
produce short duration, unidirectional
impulses. When all the conditions were right,
this gaseous, etheric energy would manifest
itself as a spatially distributed voltage that
would radiate away from the electrical circuit
as a "light-like ray" that could charge other
surfaces within the field.

From now on, | would like to refer to
this phenomenon as "The Electro-Radiant
Event" and summarize its characteristics as
follows:

 The Electro-Radiant Event is produced
when a high-voltage, direct current is
discharged across a spark-gap and
interrupted abruptly before any reversals
of current can occur.

e This effect is greatly increased when the
source of direct current is a charged
capacitor.

* The Electro-Radiant Event leaves wires
and other  circuit ~ components
perpendicular to the flow of current.

 The Electro-Radiant Event produces a
spatially distributed voltage that can be
thousands of times higher than the initial
spark discharge voltage.

It propagates instantaneously as a
longitudinal, electrostatic "light-like ray"
that  behaves similarly to an
incompressible gas under pressure.

» Electro-Radiant  effects are solely
characterized by impulse duration and
voltage drop in the spark gap.

» Electro-Radiant effects penetrate all
materials and  create  "electronic
responses” in metals like copper and
silver. In this case, "electronic
responses” means that an electrical
charge will build up on copper surfaces
exposed to Electro-Radiant emissions.

»  Electro-Radiant impulses shorter than
100 microseconds are completely safe to
handle and will not cause shock or harm.

»  Electro-Radiant impulses shorter than
100 nanoseconds are cold and -easily
cause lighting effects in vacuum globes.

The "Electro-Radiant Event" is essentially
the "gain mechanism” that Tesla discovered
that is the basis of his Magnifying
Transmitter. It is the foundation of his claim
that he was able to create more energy in his
output than it took to initiate it in his input.
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Summary of The Electro-Radiant Event

1. The Electro-Radiant Event is produced when a high-voltage, direct
current is discharged across a spark gap and interrupted abruptly
before any reversals of current can occur.

2. This effect is greatly increased when the source of direct current is
a charged capacitor.

3. The Electro-Radiant Event leaves wires and other circuit
components perpendicular to the flow of current.

4. The Electro-Radiant Event produces a spatially distributed voltage
that can be thousands of times higher than the initial spark
discharge voltage.

5. It propagates instantaneously as a longitudinal, electrostatic "light-
like ray" that behaves similarly to an incompressible gas under
pressure.

6. Electro-Radiant effects are solely characterized by impulse duration
and voltage drop in the spark gap.

7. Electro-Radiant effects penetrate all materials and create
“electronic responses” in metals like copper and silver. In this case,
“electronic responses” means that an electrical charge will build up
on copper surfaces exposed to Electro-Radiant emissions

8. Electro-Radiant impulses shorter than 100 microseconds are
completely safe to handle and will not cause shock or harm.

9. Electro-Radiant impulses shorter than 100 nanoseconds are cold
and easily cause lighting effects in vacuum globes.

Figure 25
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Chapter 4: Decoding Gray's Patents

In the previous chapters, | have taken a
great deal of time to explain the intricacies of
Tedas Magnifying Transmitter because of
how it directly relates to the operation of Ed
Gray's cold electricity circuit. To better
understand what his circuit is and how it
operates, Figure 26 shows Gray's
"schematic" on the left, as it is presented in
Patent # 4,595,975, and on the right, it shows
what | refer to as the "Simplified Gray
Circuit "Schematic.” (I'm using the term
"schematic" in quotes because this is not
entirely a schematic diagram.) In order to
better understand this circuit in its most
fundamental form, | would like to eliminate a
number of components, temporarily, that
serve functions outside of its essentia
operation, asfollows:

 Components #64 and #66 (shown
within the dotted-line box) indicate an
alternate way of running the circuit
from an AC supply. These parts can be
eliminated without changing the circuit
in any ggnificant way because the
circuit can be run from the batteries.

o Components# 42, # 44, and # 46, which
are the safety overshoot mechanisms
referred to earlier, can be eiminated
because we learned in Chapter 1,
reading from the patent text, that these
parts are included ssmply to protect the
circuit in case it generates too much
energy.

» Component # 26, which Gray cals a
"commutator,” is part of the timing
mechanism. However, the vacuum

triode, # 28, is sufficient to give us the
timing impulses for the discharge of our
capacitor, so # 26 can be eiminated.

« Component #48 is a switching
mechanism that allows the operator to
change which battery is powering the
circuit and which battery the circuit is
charging. This can be eiminated by
smply indicating that battery 18 is
running the circuit and battery 40 is
receiving the charging impul ses.

When dl of these components are
removed, we are left with the "Simplified
Gray Circuit “Schematic"' as shown on the
right side of the diagram.

Figure 27 shows Tedds Magnifying
Transmitter Circuit next to Gray's Cold
Electricity Circuit. | call this The Common
Features of Tesla's Magnifying Transmitter and
Gray's Cold Electricity Circuit. The important
common features are as follows:

» They both start off with a source of high
voltage direct current. In Tedlas case,
its a high voltage direct current
generator, Source "B". In Gray's case, it
startswith a battery, # 18, whose output
is chopped through a multi-vibrator,
#20. The impulses coming from the
multi-vibrator power the low voltage,
primary winding on transformer #22.
The high voltage secondary winding of
# 22 is then rectified with the full wave
bridge, # 24. The output from # 24 is
high voltage DC. But either way, both
circuits beain with hiah voltaoe DC.

»  The next component in both circuitsis
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the capacitor. In Tesla's circuit it is "C"; In
Grays, it is # 16. Both circuits operate by
having the capacitor charged repeatedly by
the high voltage DC source.

48

The next component in both circuits is the
spark gap. In  Tesla's circuit it is
represented as "d-d". In Gray's diagram it
is # 62. For each circuit to work
properly, the spark in the gap must be
characterized by two features: first, there
must be a means to insure that the
discharge will occur in only one direction,
and second, there must be a means to
control the duration of the spark. In the
case of Tesla's circuit, we have the
continuous pressure from the high voltage
generator to insure the unidirectional
discharge of the capacitor, and a magnetic
field across the spark gap to blow-out the
current as soon as it appears. The duration
of the spark can be determined by both
the strength of the magnetic field across
the gap and by the size (capacitance) of the
capacitor. In the case of Gray, we know
that he was using very large capacitors, so
he wasn't discharging the entire capacitor
at one time. But his circuit was performing
two functions: the resistor, # 30, limited
the current in the discharge, and the
vacuum tube, # 28, could not only shut
off the discharge at whatever pulse
duration he desired, but it also insured that
no reversals of current appeared in this
section of the circuit. So, again, all the
necessary features are present.

Next, both circuits have what | call the
"Preferred Location for the ElectroRadiant
Event." In Tesla's case, it is "two turns of
stout wire,” ("A") as he calls it, which is
the primary of his electrical transformer.

But as we know from reading Mr.
Vassilatos, this is not a magnetically
inductive  transformer. The magnetic

coupling is very weak between the primary
and the secondary coils. In

fact this device runs on what Tesla refers
to as his new "electrostatic induction
rules.” In the case of Gray, the preferred
location for the ElectroRadiant Event is
what he calls his "conversion switching
element tube,” # 14. This component is
clearly an electrostatic device, as we read
earlier. It is specifically designed to have
an explosive, electrostatic event radiate
away from its central member.

The next common element is the
"Preferred Means to Intercept the
Electro-Radiant Event." In Tesla's case,
it's the secondary coil of his transformer,
"F": this is the conical or spiral shaped
coil that Vassilatos mentions and that
we've already seen in his patents. In
Gray's case, it's the charge-receiving
grids, # 34, that collect the radiant
voltage. It's important to see that in both
of these circuits, there is no direct
connection between the source of energy
and the "receiver element." Only the
induced electroradiant charge appears on
these output components.

The next element is the "Connection to
the Preferred Output.” In Tesla's case,
the output is the connection to the
ground (E) and the elevated capacitance
(E) that constitutes his World Broadcast
System. In Gray' case, the output
discharges from the "charge receiving
grids" are directed to the inductive load,
# 36. This element can represent either
the jumping magnets or a transformer
output that ran his cold electric circuit or
the repulsive magnets in his motor. So
again, each circuit has a preferred means
to intercept the Electro-Radiant Event
and a preferred method to connect it to
the output.

And finally, Gray was able to reconvert
some of this excess energy back into
ordinary electricity, and recycle enough
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Decoding Gray's Patents

of it to actually recharge his battery, aswe
read earlier. Teslawas not concerned with
this recycling process, since his system
was designed to be powered by a
hydroelectric power plant.

So it isclear from thisanaysisthat Tedas
Magnifying Transmitter and Gray's Cold
Electricity Circuits are, for al intents and
purposes, the same circuit. They do the same
things, in the same places, in dightly different
ways, and they both clam to produce
extremely high gains of a cold form of
"electrostatic” energy in the output. Tedas
system was obviously much, much larger since
he was planning to power up the whole world.
Gray was only planning to power up your
home or your car. But for al intents and
purposes, these systems perform the same
functions and release the same "Electro-
Radiant" gain mechanism.

Once again, Figure 28 shows Gray's
circuit "schematic* from his "Efficient Power
Supply Suitable For Inductive Loads" patent. |
realized, after studying this diagram for along
time, that there were a number of basic
problems with the way it was drawn. First of
al, let's look at component # 42. As this is
drawn (remember that thisis a spark overshoot
device) there is a line connecting al the way
through the bottom half. If this were supposed
to be an actua electrical connection, it would
produce a short circuit, and would not allow
capacitor # 16 to charge up. So, it can clearly
be seen that this part of the drawing has
problems.

Next we will look at components # 26
and # 28 which are defined in the patent text as
follows:

Control of the conversion switching
element tube is maintained by commutator
26. A series of contacts mounted radially
about a shaft or a solid state switching
device senditive to time or other variable
may be used for this control element. A
switching element tube type one-way ener gy
path, 28, isintroduced between the

commutator device and the conversion
switching element tube to prevent high
energy arcing at the commutator current
path.

If the commutator, # 26, were a solid
state device, there would be no "arcing” to
prevent. Therefore, the stated purpose of # 28
in the patent text is misleading. However,
component # 28 is described as a "one-way
energy path." Gray is specificaly saying that
energy in this section of the circuit can only
be allowed to move in one direction. This is
the important condition to establish, because it
is in strict compliance with the conditions
Teda set forth in order to create the "Electro-
Radiant” event. There is also another glaring
omission in connection to component # 28.
The control grid in this triode device is not
attached to anything, and that, of course, is
what could control the timing of the spark
discharge. In the patent text, there is no
mention of how component # 28 functions
and no mention of how the grid is controlled.
Recognizing that component # 28 had no
means of being controlled was an important
realization for me.

The next problems | found were in the
inductive load, component # 36. The first is
that # 36 is described as an inductor but is not
illustrated by a coil symbol as we see with
components # 22 and # 66. Second, there are
also two odd arrows associated with this
component. The patent text implies that these
may actually be two coils that repel each other
to produce mechanica work. With this in
mind, the arrows may represent the idea of
two members deflected away from each other
in some way. This is not made clear in the
patent text. Third, we don't see any rea
current path through this component, so we
don't know where the discharge goes. And
finally, fourth, the circuit comes to the second
capacitor, # 38. In the patent text this
component is described as being a part of the
recharging mechanism. However,
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none of these component connections make
any sense. For instance, if impulses coming
from the inductor, # 36, start charging up
capacitor # 38, there ae no circuit
connections shown that would allow it ever to
be discharged. Therefore, because of these
omissions, | came to view this section of the
circuit more as a block diagram than as an
actual schematic.

| came to the conclusion that all that is
really apparent is that the charge receiving
grids are in relationship to the inductive load,
which is in reationship to the receving
capacitor, which isin some relationship to the
recharging of the battery. Therefore, this
section is a block diagram, merely indicating
that these components are in relationship to
each other, rather than showing exactly how
they are wired together.

As we move towards a more complete
understanding of what Gray's schematic
diagram may actualy look like, we will now
turn our attention to his "conversion element
switching tube" (Figure 29). This, finaly, is
the heart of the matter, the component that
Gray aways referred to as the "super secret
means of generating and mixing Static
electricity.” Thisis the element where the free
energy is generated and collected.

The conversion element switching tube is
really three components in one. It consists of
the resistor # 30, the spark gap (the space
between # 32 and # 12), and the area
surrounded by the charge-receiving grids (#
34a & # 34b). Even though it is not stated in
the patent text, we do know that the spark-gap
is rated at about 3,000 volts, based on
statements made by Gray in the newspaper
articles quoted in Chapter 1. The rear
extension of what Gray calls his "high voltage
anode" (# 12) is the surface from which the
Electro-Radiant event will be projected. This
free energy blast will radiate away from # 12,
perpendicular to the flow of current in the
path of the spark
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discharge moving down that surface. The
material composition of # 12 is represented as
being relatively thick. It isnot just awire. But
what are its characteristics? The patent doesn't
describe them. We might hypothesize that this
material is a bare metal with no insulation on
it. It could possibly have amirror finish, made
of stainless steel or a non-magnetic material.
A wide variety of options need to be tested
here, but very possibly the element's diameter
could be an important factor, as well as
whether or not it is solid or hollow. These
guestions need to be explored and remain
among the only unknowns.

The concentric receiving grids (# 34a &
# 34b) around # 12 are designed to intercept
the electro-radiant event. As indicated before,
the patent states, "This element utilizes a low
voltage anode, a high voltage anode, and one
or more electrostatic or charge-receiving
grids” This drawing clearly shows two
charge-receiving grids. In the section from
Gray's patent, which refers to this component,
he says:

The shape and spacing of the electro-
static gridsis also susceptible to variations
of application, voltage, current, and energy
requirements.It is the contention of the
inventor that by judicious mating of the
elements of the conversion switching
element tube and the proper selection of
the components of the circuit elements of
the system, the desired theoretical results
may be achieved. It is the inventor's
contention that this mating and selection
process is well within the capabilities of
intensive research and development
technique.

I'm sure this was his very nice way of
saying, "Thisis al I'm going to tell you, but
you can probably figure it out if you know
what you're doing." Then he says:

The preferred embodiment of this
invention merely assumes optimum
utilization and optimum benefit from this
invention when used with portable energy
devices similar in principle to the wet cell
or dry cell battery. Thisinvention proposes
to
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Figure 30
Edwin Gray and His # 6 Motor Prototype

utilize the energy contained in an internally-
generated, high-voltage €ectric spike to
electrically energize an inductive load, this
inductive load being then capable of
converting the energy so supplied into a useful
electrical or mechanical output.

Here we have clear statements by Gray that
the converson element switching tube is the
source of the useful outputs. In fact, this
component is what powered his magnet popping
experiment; this is what ran his circuit, that ran
the TV, radios, and light bulbs, and this is the
component that ran his motor. This is the element
where the energy is both magnified and
characterized as "cold electricity." Henceforth, |
will refer to this structure as an "Electro-Radiant
Transceiver”, because it is designed to both
broadcast and receive the "Electro-Radiant
Event."

Having established these points, there are
gtill @ number of unknowns which need to be
explored. For instance, there appears to be no
provision, in these drawings or in the patent text,
to determine whether or not

there's a vacuum in this enclosure, or if it is
filled with air or some other gas. The quotes
from Gray in the NewsReal article reved
that he learned how to harness this effect by
studying lightning. The article also states that
he noticed lightning was stronger nearer the
ground and that he assumed it had something to
do with "more air." So, it is possible that the
inside of the tube is not a vacuum environment.
Although we know that the output "cold
electricity" won't shock you, the capacitor
discharge could, so the case around the
component, # 50, might still be for safety
reasons. Two safe assumptions are: 1) # 50 can
be considered a mechanica means of holding
the components together, and 2) that there is
probably air in this enclosure.

We aso don't know the physical size of
this device, and we don't know the physica
dimensions of the charge recelving grids,
including their length or diameter. That is, until
we examine the photographic evidence of Tom
Vaentine.
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Figure 31

Edwin Gray and Fritz Lensin 1973

In Figure 30 (and the color photograph
shown on the back cover of the book), Ed Gray
is danding before a meeting of his
stockholders. In the enlargement of the inset
image on the back cover, the “magic
component” can clearly be seen. A lot of
information is revealed in this photograph
about the layout of the device; in particular,
the physica dimensons of the conversion
element switching tubes, that | am now calling
the Electro-Radiant Transceivers. There is a
row of three conversion tubes and each one is
being fed by the discharge of a s€ingle
capacitor. Three very large capacitors can
easly be seen. | had this image digitally
scanned, and when | looked at the markings on
this capacitor in extreme magnification, it read
“2 micro-farads’ and “4000 Volts DC.”

So, where Gray's motor patent shows a
bank of eighteen capacitors being charged and
discharged in sequence to run the motor, that's
not what he was redly doing. The evidence
from the circuit patent and this photograph
clearly showsthat the

motor coils were being powered from the
output of the conversion tubes, and not directly
from the capacitor discharges. The photograph
shows only one wire coming out of each of the
three conversion tubes going up to the
commutator, with just a single wire return. So,
it is most likely that Gray is discharging the
charge receiving grids to ground through his
magnet coils. The insat enlargement clearly
shows two charge receiving grids in the tube,
about 1/4 of an inch away from each other.

Exactly how they are connected is still
not certain. The patent suggests that each grid
is wired out to the plug, # 60, and that there is
one connection from there to the output
Inductor.

Figure 31 shows another unpublished
photograph taken by Tom Vaentine in Ed
Gray's laboratory in 1973, showing Ed Gray
and Fritz Lens at their laboratory bench. The
arrangement of parts shown in the foreground
is the setup used to demonstrate the "popping
magnets.” In the lower left portion of the
photograph is what appears
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Figure 32
Gray's Inductive Load

to be an air core transformer wound on a 4-
inch diameter piece of PVC, resting on some
wooden blocks (Figure 32). This circuit
element is probably taking the discharge from
the converson element switching tube and
inductively coupling it to a secondary
winding. It is the secondary winding that
powers the magnets, which are wired in
series, making them fly away from each
other. In order to create repulsive impulses
that are timed perfectly to each other, Gray
has this air core transformer powering the
magnets ssimultaneousdly. He is using an air
core transformer here in the first stage,
because the impulse frequency is so high. A
digitally-enhanced close-up image of this
component shows the central winding as two
layers of ten turns each of what looks like
spark plug wire.

This, then, is Gray's “inductive load.”
Thisis how he is harnessing the energy from
the charge receiving grids of the conversion
element switching tube, enabling him to do
real work.

But possibly the best piece of evidence
that supports this concept of the output, is
that found in Tedas US Patent # 685,958
titted "Method of Utilizing Radiant Energy."
Figure 33 shows one of the illustrations from
this patent. Here we see plate "P' being
exposed to some source of Radiant Energy
and then being discharged to ground through
the primary winding of a transformer. So all
of the evidence supports this idea of the
output.

At this point, we have enough evidence
to theorize on what Edwin Gray's cold
electricity circuit schematic may actualy be.
Figure 34 is a diagram | created called
“Probable Schematic for Edwin Gray's Cold
Electricity Circuit.” The front end is identical
to Gray's drawing, complete with the battery,
# 40, multi-vibrator, # 20, step-up
transformer, # 22, full-wave bridge, # 24,
capacitor, # 16, and the protective
mechanisms, # 42, # 44, and # 46. Next, just
like Gray's again, is the Electro-Radiant
Transceiver mechanism, # 34, showing the
spark gap, # 62, resistor,# 30, vacuum
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Figure 33
Tesla's Radiant Energy Method

grid of the triode is a timer control circuit
capable of generating pulse trains as needed,
with pulse durations in the 10 to 50-
microsecond range.

In the output section, 1 show the two
grids of the Electro-Radiant Transceiver, # 34,
wired to each other. They, in turn are
connected to the primary of the air core
transformer, which is connected to the
ground. The secondary of the air core
transformer is a voltage step-down to power
lights and other medium voltage appliances.
This section of the circuit is also connected to
another  step-down transformer  whose
secondary would be rectified to charge
another capacitor, # 38. As current pulses
accumulate, this capacitor, # 38, will charge
to a voltage that is higher than battery # 18,
and therefore will begin to charge this
secondary battery.

The spark overshoot mechanism, # 42, is
shown as two separate high voltage spark
gaps, one on the primary line used to dump
any Electro-Radiant discharge that backs up

in the primary circuit, and the other used to
dump any excess voltage in the output circuit.

Referring to the vacuum tube # 28,
we know first of all, according to
Vassilatos, that in order to create the non-
shocking form of electricity, Tesla said the
spark duration must be limited to anything
less than 100 microseconds. We also know
from Dr. Chalfin's statement in the
NewsReal article, that Gray used power for
“only a small fraction of a millisecond.”
The pulse timing | have suggested, at
between 10 and 50 microseconds,
represents between 1% and 5% of a
millisecond. This certainly represents “a
small fraction.” Secondly, the vacuum tube
# 28 also acts like a super-fast diode to
prevent any reversals in current.

As stated before, capacitor # 16
discharges through the Electro-Radiant
Transceiver back to the positive of the
battery. Normally, if a capacitor is
discharged, the high voltage positive would
be discharged back to the negative
terminal. However, it is indicated that Gray
discharged his capacitor back to the
positive of the battery. Tesla clearly
showed that this is not necessary to create
the ElectroRadiant Event, but Gray must
have felt it was important. The significance
of this is not yet known, but it certainly
must be related to his idea of "splitting the
positive,” a piece of jargon used in early
reports about his technology. Clearly, it
had nothing to do with "recharging"
battery # 40. The voltage drop at the spark
gap reduces the amount of energy that can
be returned to this battery to near zero. So
this cannot be the recharging mechanism.
In all probability, by connecting back to
the positive of the battery, Gray is
characterizing the ElectroRadiant Event in
a more "positive" way. When | say
"positive”’, | mean electropositive. So, now
we have some notion of where Gray's
terminology, "splitting the positive™ comes
from, and what its

57



Probable Schematic for Edwin Gray’s Cold Electricity Circuit
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significance might be. Also, Gray claims that
he uses only a postive form of energy.
Certainly what gets radiated out onto his
charge receiving grids is a positive, electro-
static charge. When that impulse is
discharged to ground, he is only using the
positive side of electricity. Therefore,
everything Gray said makes sense.

The photographic evidence in the image on
the back cover strongly suggests that the charge
receiving grids in Gray's conversion tubes are
copper. As we have said before, Electro-
Radiant effects create “electronic” responsesin
certain metals. Gray must have figured out that
he could create an electronic charge on his
receiving grids if he intercepted the Electro-
Radiant Event on copper. In Tedas large
radiant energy system, he learned to avoid
using copper to prevent the electronic
contamination it created. But in Gray's smaller
system, this was just what he needed. The more
the Electro-Radiant energy interacts with
copper again, the sooner it returns to a form of
electricity that will actually charge the battery
in afarly normal way. This then is how Edwin
Gray produced cold €electricity.

To summarize, Gray's cold electricity
circuit runslike this: It starts with power out of
the battery; heraisesit to 3000 volts DC that he
stores in a very large capacitor. He then
discharges impulses through a spark gap,
clipped by a vacuum tube, such that the
impulse duration is less than 50 microseconds.
This staccato of impulses flows through the
Electro-Radiant Transceiver, which creates a
series of radiant, electrostatic fields of spatially
distributed voltage that is picked up by the
charge-receiving grids. As soon as the Electro-
Radiant Event ceases, these charged grids
discharge to ground through the primary of the
“inductive load.” The output recovery system
is inductively coupled to this discharge
primary with a voltage step-down to run light
bulbs and other medium voltage appliances, as
well as another step-

down transformer to recharge the secondary
battery. By switching the batteries back and
forth periodically, Gray could keep the system
going indefinitely, and still produce a sizable
output.

At this point, there is only one final error
to point out. In the patent text, Gray proposesa
theory as to where the excess energy is coming
from. He suggests that the gain in energy that
appears on the recelving grids is the
“equivaent” of the current from the low
voltage anode (battery # 40) times the voltage
from the high voltage anode (Capacitor # 16),
combining in the spark discharge. He states:
“Because the duration of the arc is very short,
the instantaneous voltage, and instantaneous
curent may both be very high. The
instantaneous peak apparent power is
therefore, also very high.”  This is clearly
not true. | have tried dozens of methods to
combine the voltage from one source with the
current from another source in an attempt to
create a power cross-product. It doesn't work.
But the best evidence that Gray was not doing
this he in these two points. First, such a
scheme, if it were possible, would produce
normal, HOT éelectricity. And second, Gray's
conversion tube has a resistor between the
spark-gap and the battery source, clearly
blocking the availability of unlimited current.
So, Gray's explanation of the *“gan
mechanism” cannot be true. He either put this
in the patent because he didnt redly
understand the effect himself, or because he
thought this explanation would get past the
Patent examiners more easily. (I personaly
believe Gray understood how to create the
effect, but he didn't know how to explain it.)

Gray's statement that he only used 1% of
the energy and that 99% went back into the
battery is actually a meaningless attempt to
explain this phenomenon in Thermodynamic
terms. Actually, al of the energy in his
primary circuit is lost. The capacitor # 16
discharges into the spark-gap,
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where 99% of the work potential of the
energy is lost in the voltage drop, not to
mention the fact that there is no output
“work device” in the discharge path to take
advantage of the impulse. So, 100% of the
input energy is lost in terms of ordinary work
conversion. It does do something else though.
It produces a series of unidirectional
discharges that release a series of “Electro-
Radiant” events that are discharged through
the real output “work device.” This work
output is 100 times greater than the energy
lost to create it.

If, at this point, there is still skepticism
regarding the properties of Gray's circuit, the
following may help to put all of this in
perspective. Figure 35 shows a classic image
of the enigmatic Testatika Machine, designed
by Paul Baumann at the Methernitha
Community in Linden, Switzerland. Mr.
Baumann claims he learned how to build this
device Dby studying lightning. It has a
Wimshurst Machine as the high voltage,
electro-static front end, which charges two
capacitors or Leyden Jars. The high voltage
from those capacitors goes down into the
tops of the large cans, (the insides of which
Mr. Baumann has never let anyone see) then,
comes out the bottoms and meets in a spark
gap. There has been endless speculation
regarding the construction of these “big
cans,” ranging from Uraniumdoped capacitors
to strange arrangements of crystals and
magnets. But, | submit to you that these “big
cans” are Electro-Radiant Transceivers, and
that they are not altogether different from
Gray's Conversion Tube design.

It is interesting to note that Mr. Baumann
has placed one can on either side of the
spark-gap, the first, probably producing a
positive Electro-Radiant Event, and the
second, producing a negative Electro-Radiant
Event. You may recall that Vassilatos
reported that Tesla said, depending on the
location of the spark-gap,
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he could either project a charge or deplete a
charge from a surface. So this is what a fully
balanced system might look like, where the
output pulses actually resolve the charge from
an Electro-Radiant positive surface to an
Electro-Radiant negative surface, instead of
just from one grid to ground, like in Gray's
system.

Figure 36 clearly shows that this little
Wimshurst Machine has no trouble at all
creating big lighting effects. The claim in this
image is 1,000 watts of light. The gain here
must be close to 1000 to 1, not to mention
the fact that the machine is turning itself.

All the evidence supports the conclusion
that Edwin Gray's “Cold Electricity” circuit
runs on Radiant Energy, and is a “close
cousin” of devices developed by Dr. Nikola
Tesla and Dr. Thomas Henry Moray. This
also places it within a larger group of
technologies that effectively tap the Ether for
usable work. It is the only explanation that
fits all of the evidence.

In order to understand these Etheric
technologies better, the researcher must study
only those teachings that contribute to these
vitalistic traditions. The model of the Ether
that I have found to be the most accurate and
useful, is that set of ideas put forward by Dr.
Rudolf Steiner. (The best source book to
study Steiner's Ether model is Etheric
Formative Forces in Cosmos, Earth and Man by
Dr. Guenther Wachsmuth.) In this model,
there are four primary octaves of the Ether.
These are the Light Ether, the Warmth Ether,
the Chemical Ether, and the integrated
synthesis of these first three, called the Life
Ether. Steiner describes electricity as “an
unnatural combination of Warmth Ether and
Light Ether.” The term “unnatural” used here
simply means, not found in nature. While
these terms are slightly different, you may be
able to see the parallels between this idea and
the conclusions that Tesla was arriving at.
The Light Ether is related to voltage,
capacitance



Decoding Gray's Patents

e
i

Figure 35

Paul Baumann

s Testatika Machine

Figure 36
Testatika Machine Lighting a Light Bulb
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and the dielectric forces in nature, where as
the Warmth Ether is related to current,
resistance, and the magnetic forces in nature.
Longitudinal rays of Light Ether propagate
instantaneously to any distance, even to inter-
stellar and inter-galactic distances. This
medium is cool, and not wholly responsive to
what is generally referred to as electrical
resistance. This means that even Ohm's Law
is useless for accurately determining circuit
behaviors when this medium is present.

More importantly, however, this relates
to the great quest for the so-called “room
temperature super-conductor.” It's possible
that looking for the Ilowest resistance
conductor may be the wrong goal. A purified
stream of Light Ether is the true “room
temperature super-conductee.” This medium
is best *“conducted” by pure carbon,
according to Tesla, but it can also be
"reflected” down a wide variety of mirror
finish, silver metals, and transparent plastic
polymers.

Electricity is not a monolithic event, and
it is definitely not simply the movement of
electrons. Tesla demonstrated that electricity
can be split into its Warmth Ether
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and Light Ether fractions. When this
happens, the Light Ether speeds off at right
angles, leaving the Warmth Ether behind, and
entrains a huge volume of energy from the
environment. It is imperative for modern day
researchers to understand that the Laws of
Thermodynamics and Maxwell's equations do
not pertain to Etheric technologies, and
therefore do not define the total set of
possible realities that can be investigated in
electrical science.

Besides Tesla, Gray, and Baumann, there
are  many other inventors who also
discovered how to tap the Ether and make it
do useful work. Among these are: John W.
Keely in 1872, Nathan B. Stubblefield in
1880, Thomas Henry Moray in 1926, Viktor
Schauberger in the 1920's, Dr. Wilhelm Reich
in 1940, and dozens of others in the last 50
years. Most notably are Trevor Constable,
and Dr. Robert Adams, of New Zealand.

In light of this, there is ample evidence
to suggest that God has been trying to give
the peoples of this world low cost, clean
energy, in the form of Etheric technology for
over 120 years. It is time to spiritually wake
up, and graciously accept the Divine gift.
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Three U.S. Patents by Edwin V. Gray

1.

2.

3.

USP # 3,890,548 - "Pulsed Capacitor Discharge Electric
Engine”

USP # 4,595,977 -"Efficient Power Supply Suitable for
Inductive Loads"

USP # 4,661,747 - "Efficient Electrical Conversion Switching
Tube Suitable for Inductive Loads"
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{57] ABSTRACT

There is disclosed herein an electric machine or en-
gine in which a rotor cage having an array of electro-
magnats s rolatable in an array of electromagnets, or
fixed electromagnets are juxtapesed against movable
ones. The coils of the electromagnets are connected in
the discharpe path of capacitors charped to relatively
high voltage and discharged through the electromag-
netic colls when selected rotor and stator elements are
in aligament, or when the fixed clectromagnets and
movable electromagneis are juxwaposed, The dis-
charge occurs across spark gaps disclosed in alignment
with respect to the desired Juxtaposition of the se-
lected movable and stationary glectremagnets. The ca-
pacitor discharpes occur simultancously through juxta-
pused stationary maovable electromagnets wound so
that their respective corgs are in magnetic repulsion
polarity, thus resulting in the forced motion of mov-
able electromagnetic elements away from the juxta-
posed statiopary electromagnetic elements at the dis-
charge, thereby achieving motion. In an engine. the
discharges vecur suceessively across selected ones of
the gaps o mainiain continuous rotation. Capacitors
are recharged between successive alignment positions
of particular totor ancd stator clectromagnets of the
CIRINE,
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PULSED CAPACITOR DISCHARGE ELECTRIC
ENGINE

BACKGROUND OF THE INVENTION

1. Field of the [nvention

Thure is no known engine or motor operated on the
principle of the present invention, that a capacitor
charged to a relatively high voltage from a low-volage
d-¢ sowrce is discharged across a spark gap (o provide
current through motor drive coils in the discharge path,
these being sulenaids which generate motion by mag-
netic repulsion of juxtuposed pairs of cores, The sole-
noids are preterably configured in moter and stator as-
semblies to offect motion of the rotor element with re-
speet o the stator,

The present invention utilizes this principle to pro-
vide a rotary mution machine or engine which can de-
velop considerable torque through the magnetic repul-
sion action of roter and statur cores wound with coils
through which cupacitors are discharged synchro-
nously with the positioning of the rotor coils opposite
particular stator coils, Similarly, a linear action can be
achieved with a stationary clectromagmet juxtaposed
apainst 3 movable electeomagnet and the movable elec-
tromagnet can perform work with a tool or pisten at-
tached thereto.

A novel control mechanism is associated with the
rotor is the engine (0 position discharpe elements ap-
propriately tu ¢reate the desired discharge through the

clectromagnet coils when the juxtaposed rotor and sta- 2

tor electromagneis are in alighment. The electromay-
nets In the stator and rotor are so arranged that the
control mechanism can advance or retard the discharge
points Telative to rotor-stator positions fer control of
rotational speed.

‘The discharge overshoot or back e.amn.f. from the col-
lapsing fields in the coils {tom the capacitor discharpe
is used to cnergize external batteries for conservation
of power. The recovered energy thus stored may be
used ta operate egquipment associated with the engine
or motive foree producing device.

The engine or rotary electric machine of the inven-
tion is believed to operate on the principle of conserva-
tion of vnoergy, in that once rotation is achieved, cur-
rent is needed only at the instant of a capacitor dis-
charge in order to advance the rotor. The rotor moves
to the next discharge point on the inertta of the repul-
ston action. The cupacitor is recharged during the in-
terval and stores the energy until discharge at the next
rotor-stator ¢oil coincidence. Thus, the new engine
produces torue and stores the excess energy (or subsc-
Juent use.

[n a lincar motion device according to the invention,
only a single pulse discharge is necded to perform
work.

The applications of the eapgine include use as an elec-
tric automotive engine which is economiecal and which
can regeneraie a part of the energy consumed to pro-
vide power for other loads in the automotive clectric
vehicle. As a linear actuator an economical usc of
power is possible beeause each stroke will result from
a single discharpe pulse of a capacitor through @ cail.

2. Prior Art

Herctofore, electric engines or motors have operated
on the principle that a4 conductor carrying a current in
2 magnetic feld tends 10 move perpendicularly to that
fleld; the electromagnetic torgue developed by an ar-
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mature or rotating portion of the moter is propertional
to the magnetic flux in the stationary tield and 1o the
armature current,

In direct current motors the ficld is created by cur-
rent through two or more leld coils disposed in oppas-
ing magnetic relationship in the motor casing, whiic
current through a rotatable armature positionad in the
field is alternatingly reversed in polarity to provide con-
tinueus motion. The polarity reversing mechanism is 2
commutator. Some d-c tiotors huve their field windings
electrically in pacalke! with the rotor armature winding
and ure called “shunt-wound™ motors, Other d-¢ mo-
tors have field and ammature windings connecied in se-
ries. In both series and shunt maotors commuiators age
used for reversing the magnetic polarity of the arta-
turc to maintain rotation within the ficld.

A third type of d-c motor viilizes a permancent mag-
net field so that the operating current passes anly
throngh the armature winding, Such motors also use
polarity reversing comimutators (o maintain direction
of rotation. Reversal of direction of motion is effected
by reversing the polarity of applied d-c patential.

Control ol speed of d-c motors is arcomplished basi-
cally by decrease or increase of magnetie ficld flux ar
the current through the armature. Eitker or both of
these effects can be accomplished by raising or lower-
ing the applied potential. In shunt motors, a series resis-
tanee may be varied to produce speed changes. In a
permanent magnet motor or serics motor, speed varia-
tion is best accomplished by voltage variation with a
variable resistunce in series with the motor d-c supply.

in alternating currcat mators, as is well known, a To-
tating magnctic fehd is created in the stator. and the
rotor may be wound with as many poles as there are in
the stator, with terminals connccted with slip rings, or
the rotor may consist of solid bars shorted by rings on
each end to form a “squirrel cage” configuration. The
specd of an a-¢ motor depends on the frequency of the
applied a-c energy, if the mator is synchronous.

*'Universal™ motaors are operable on cither a-¢ or d-c
CHeTEY.

In stepping moators, 3 rotor is moved from one pole
to the next adjacent pole with cach application of cur-
rent, Lthe Totor remaining at that position until a next
application of current. This is accomplished by switch-
ing the current on and off or by pulsing the current, Ex-
amples of stepping motors are deseribed in U8, Pat
No. 3,467.902 to Shimizu, et zl.,, U.S. Pat. No.
3,462,667 to Jackson, and U.S. Pat. No. 3,599,069 to
Welch,

Operation of the a-c and d-¢ motors described ahove
involves the consumption of substantial clectric cur-
rent. These motors can generate electric current when
driven externally by a mechanical force. External en-
argy to rotate the generator rotors can be provided by
hydroelectric and steam sources or by other electric
maotars. In some of these systems, a d-c motor source
drives an a-c pencrator for conversion of d-c energy to
a-c energy or a d-c motor may drive a d-¢ generatar
which delivers a higher voltage than the source,

Am cxtensive prior art search by the applicant uncov-
ered no capscitor-discharge-operated motor resem-
tling that of the present invention. All motors of the
patents located in the scarch employed direct electrical
connection between coils and clectric power sources.
Where selective switching is involved, semiconductoer
devices are emploved, such as silicon-controlled rectifi-
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cts, Clapacitors are used only for starting and phasing
purposes, and net for basic motor operation from the
discharge thereof, as in this invention.

SUMMARY OF THE INVENTION

This invention relates to electric motors or engines,
and more particulary to i new clectric machine includ-
ing electromagnetic poiesin a stator configuration and
clectromagnetic poles Inoa rotor configuralion wherein
tn one form thereof the rotor is rotatable within the sta-
tor eonfigoration and where both are encrpized by ca-
pacitor discharges through rotor and stator clectromag-
nels at the instant of the alignment of a totor electro-
magnet with a stator electromagnet. The rotor electro-
magnet is repelled Urom the stutor efectromagnet by the
dischurge of the capacitor through the coils of both the
stator and rotor electromagne(s ul the same instant.

In an exemplary rotary engine according to this in-
vention, rotor electromagnets may be disposed 1207
apart on a central shaft and major stator electromag-
neks misy bo disposed 407 apart in the motor housing
about the stator periphery, QOther combinations of rotor
elements aod stator elements may be utilized to in-
cleass torque or rotation rade.

In another form, a second electromagnet is posi- 2

tioned to one stde of each of the major stator slectro-
magnats on a center ling 13%° from the center line of
the stator magnet, and these are excited in a predeter-
mined pattern or sequence. Similarly to one side of
each major rotor electromagnel is o second elsclro-
magnet spaced on a 13%" center line from the major
Totor electromagnet. Flectromagnets in hoth the rotor
and stator assemblies are identical, the individual elec-
tromagnets of cach being alighed axially and the coils
of each being wired so that each rotor slectromagnetic
pole will have the same magnetic polarity as the elec-
twraomagnet in the stater with which it is aligned and
which it is confronting at the time of discharge of the
capaciior.

Charging of the discharge capacitor or capacitors is
accomplished by an electrical switching circuit wherein
electrical energy from a battery or other source of d-c
potential may be applied in alternating poiarity to igni-
tion coils or other voltage stepoup arrangements fram
which a high veoltape d-c potential is derived throagh
rectification by diecdes.

The capacitor charging ¢ircuit comprises a pair of
high frequency switchers which feed raspective au-
tometive-type ignition coils employed as step-up trans-
formers, The “secondary™ of cach of the ignition coils
provides 2 high voltage sguare wave 10 a half-wave rec-
tifter to generate a high veltage output pulse of d-c en-
ergy with each switching alternation of the high fre-
quengy switcher, Only one polarity is used se that 2 uni-
directional pulse is applied 1c the capacitar bank being
charged.

Successive unidirectional pulses are accumulated on
the cupacitor or capacitor bank until discharged. Iis-
charge of the bank of capacitors cocurs across u spark
gap by arc-over. The gap spacing determines the volt-
age at which discharge or arc-over occurs, An array of
gaps is created by fixed elements in the enging housing
and moving efements positioned on the Totor shaft. 4t
the insiant when the movilg gap elemants arc posi-
tioned opposite fixed elements during the rotor mate.
tion, a discharge occurs through the coifs of the aligned
rotor and stator eleciromupnets to produce the repul-
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sion action between the siator and rolor electromagnet
caras.

A pluratity of fixed pap elements are srrayed in the
motor heousing to correspond o the locations of the sta.
tar slectromapnets in the howsing. The rotor gap zie-
muents eorrespond to the positions of the rotor electro-
magnels on the rotor so that at the instant of correct
alignment of the gaps the capacitors are discharped to
produce the pecessary current through the stator and
renor conls to couse the electromagnets to repel one an-
other.

The charginge circuis are arranged in pains, and ace
such that the discharge occurs through bath roter and
stator winditgs of the clectromagnets, which are appo-
site one another when the spark gup elements are
aligned and arc-over.

The speed of the rotor can be chunged by means of
g clutch mecianism associated with the rotor, The
cluteh shifts the positions of the rotor gap eiements 5o
that the discharge will enerpize the stator coils in a
manner to advance or retard the time of discharge with
respect to the normal rotorfstator alipnment positions.
The discharge through the rotor and sestor then necurs
whan the rotor has passed the stator 6%° for speed ad-
Vance.

By causing the discharpe to occur when the roter po-
sition is approsching the stator, the repulston pulse oe-
curs §%° betore the alignment position of the rotor and
stator clectromagnets, thus slowing the speed.

The ¢lutch mechunism for aligning capacitar dis-
charpe gaps for discharge is described as a control
hemd. §8 may be Heened to a firing contral mechanisim
in an automotive combuston engine in that it “fires”
the electromagnets and provides a return of any dis-
charge overshoot potential back ta the hattery ar oLher
SIETRY SOUICE.

The action of the controi head is extremely {ast.
From the foregoing description, i1 can be anlicipated
that an increase in the speed or a decresse in speed of
rotation can occur within the period in which the rator
electromugnel moves belwesn any palr of sdjpcently
located electromagrets in the stator assembly, which
are 407 apart in the exemplary 2ngine according to the
invention. Thus, speed changes can be effected in a
maximim of one-minth of 2 revniubion.

The rotoy speed-changing action of the control head
and its structure ave believed to be further novel fea-
tures of the invention, in that they maintain normal
120 firing positions during umform spaed or ratation
conditiong, but shitt to £6%° longer or sharter intervals
for speed change by the nove! shift mechanism in the
rotor clutch assembly.

Accordingly, the preferred embodiment of this in-
vention is an electric rotary engine wherein motor
torque is developed by discharge of high potential from
a bank of capacitors through stator and rotor electro-
magnet coils when the clectromagnets are in alignment,
The capacitors are charged from batiories by a switch-
ing mechanism, and are discharged across spark gaps
set to achieve the discharpe of the capucitor charge
volisge through the clectromagnetic colls when the
paps and predetermined rotor and stater electromagnet
pairs are in alignment.

Exemplary embodiments of the invention are herein

" iflustrated and described. These exemplary illustrations

and description should not he construcd as limiting the
invention 1o the embodiments shown, because those
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skilled in the arts appertaining (o the invention may
conceive of ather cmbodiments in the light of the de-
seription within the ambit of 1he appended claims.

RREIF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an explanatory schematic diagram of a ca-
pacitor charging and discharging circuit utilized in the
present invention;

FIG. 2 is a block diugram of an exemplary engine sys-
tem according to the invention;

FIG. 3 is a perspective view of a typical cngine system
according to the invention, coupled to an automotive
tramsmission;

FIG. 4 15 an axial sectional view taken at line 4---4 in
FIG. 3,

FIG. 5 is a sectional view taken ac line 5.—5 in FIG.
4;

FIGS. 6 and 7 are fragmentaty sectional views, corre-
sponding te a portion of FIG, 5, iflustraiing successive
advanced positions of the engine rotor therging

FIG. 8 ig art exploded perspective view of the rotor
and stutor of the engine of FIGS. 3 and 4,

FIG. % is 4 cruss-sectional view taken wt line 9—9 of
FIG. 4;

FIG. 10 is o partial sectional vicw, similar to the view
of FIG. 4, illustrating a different configuration of clec-
tromagnets in another cngine cmbadiment of the in-
vention;

FIG. Tl is o sectional view taken at fine 11—F1 in

FIG. 3, illustrating the control head or novel speed -

change controlling system of the cngine;

FIG. 12 is a s¢etional view, taken at line 32—42 in
FIG. 11, showing a clutch plate utilized in the spoed
change vontrel system of FIG. 11,

FIG. 13 is a fragmentary view, taken at line 13—13 3

in FIG. 12;

FIG. 14 is a scetional view, tuken at line 14—14 in
FIG. 11, showing a clutch plate which cooperates with
the clutch plate of FIG. 12;

FIG. 18 is a frupmentary sectional view taken at line
15—15 of FIG. 13;

FIG. 16 is a perspective view of elcctrothagneis uti-
lized in the present invention;

FIG. 17 is a schematic diagram showing cooperating
mechanical and eleetrical features of the prograrmmer
pottion of the invsntion,

FIG. 18 is an electrical scheratic diagram of ap en-
gine according to the invention, showing the electrical
relationships of the clectromagnetic components em-
bodying a new principle of the invention; and

FIG. 19 is a developed view, taken at ling 19—19 of
FIG. 11, showing the locations of displuced spark gap
elements of the speed chanping mechanism of an en-
gine according to the invention.

DESCRIPTION OF THE PREFERRER
EMBODIMEMT

As hereinbefore mentioned, the basic principlz of op-
eration of the enginc of the invention is the discharge
of a capacitor, across a spark gap through an inductor,
When a puair of inductors is used, and Lhe respactive
magnetic cores thoreof are arranged opposite and an-
other in magnetic polarity repulsion relation, the dis-
charge through them causes the cores to repel each
other with considerable l{orce,

Referring to the electrical schematic diagram of TIG.
1, a battery 10 energizes i pulsc-producing vibrator
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mechanism i@, which may be of the magnetic type in-
corparatiag an armature 18 moving hetween contacts
£3 and 14, or of the transistor type (not shown) with
which a high frequency bipolar pulsed obtput is pro-
duced in prisnary 17 of transformer 20, The pulse am-
plitude is stepped-up in sccondary U9 of transfonner
20. Wave form 19z represents the bidirectional or bi-
polat pulsed output. A dicde rectifier 21 preduces a
unidirectional pulse train, as indicated At 2ia, 1o charge
capacitor 26, A delay coil 23 is connected m series with
the uniputar pulsed oitput o capacitor 26, Successive
unidirectional pulses of wave 21a charge capacitor 26
to o high level, as indicated at 26, until the voltsge am-
plitude at point A reaches the breakdown potential of
spark pap 3. At the breskdown of spark zap 30, ca-
pacitor 2& discharges scross the are crested throsgh
the inductor coil 28. A current pulse is produced which
iagnetiees core 282 Simultaneously, another substan-
tially identical charging system 32 produccs a discharge
through inductor 27 across spark gap 29 to magnetize
care ZTa. Cores 282, 27z are wound with coils 28, 27
50 thal their mapnetic polarities are the same. As the
cores 27a, 2Ra confront one another, they tend to fly
apart when the discharge occurs through coils 27 and
28 because of repilsion of identical magnetic poles, as
tndicated by arrow 31. If core 284 is fixed or stalionary
anmd cure 272 is movabte, then core 372 may have tools
33 attached to it 1o perform work when the capacitor
discharges.

Referring to FIGS. 1 and 2, a d-¢ electrical source or
battery 10 energizes puisators 36 {including at least
twir vibrators 16 as previously described ) when switch
11 between the battery 10 and pulsator 36 s closed, to
apply relatively high frequency pulses to the primaries
of transformers 20. The sccondaries of transformers 20
are step-up windings which apply bipolar pulses, such
as pulses 1% (¥FIG. 1) w the diodes in converter 38,
"The rectified unidirectional pulsating output of each af
the diodes in converter 38 is passed through deiay coils
23, &d, thus forming a hamess 37 wound about the case
of the engine, as hercinafter deseribed, which is bes
{ieved to provide » static foating flux field. The outputs
from delay lines 37 drive respective capacitum in banks
3% to charge the capacitors therein to o relatively high
charge poiential. A programmer and rotor aml stator
magnet cantral array 40, 41, 42 is formed by spark gaps
positioned, as hercinafter described, so that at prede-
termined positions of the totor during rotation of the
enging, as hereinalter described, selected capacitors of
capacitor banks 39 will diseharge across the spark gaps
through the rotor and stator electromagnets 43, 44,
The converiers 38, magnetic hammess 37, capacitor
hanks 39, programmer 40, and controls 41, 42 from a
seiigs circuit path across the secondanies of transform-
ers 2 to the ground, ur point of reference potential,
4%, The capacitor banks 3% are discharged across the
spark gaps of programmer 40 {the rotor and stator
magnet controls 41, 42, The dischatrpe occurs through
the coils of stator und rotor electrumagnets 43, 44 o
ground 45, Stator and rotor electromagnets ane similar
to thosz shown at 3%, 2%, 28, 28z in FIG. 1.

The discharge through the coils of stator and rotor
electromagnets 43, 4d i accompanied by a discharge
overshoot or return palse, the output of which is ap-
plied in an appropriate polarity to a secondary battery
Eder 1o store this excess energy. The overshoot pulse re-
turns to battery 1da because after discharge the only
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path open is that to battery L0q, since the gaps in 440,
41 and 42 have broken down, becouse the capacitors
in banks 3% are discharged and have not yet recovered
the high voltage charge from the high frequency pulsers
36 and converter rectifier units 38.

in the event of a misfire in the programmer control
circuits 40, 41, 42, the capacitors are discharged
through a rotor safety discharge circuit 46 and returned
ter batteries 10-10a, adding 1o their capacity. The cir-
cuit 46 is connected between the capacitor bunks 39
and batteries 10, 10z,

Referring to FIG. 3, 2 metor or engine 49 according
to the present invention is shown connected with an au-
tomotive transmission 48. The transmission 48 repre-
sents one of many forms of loads 1o which the engine
may be applied. A motor housing 50 encases the oper-
ating mechanism hereinafter described. The program.
mer 4 is axially mounted at one end of this housing.
Through apertures 51, 52 a belt 53 couples to a pulley
57 {not shown in this vicw) and to an alternator 54 at-
tached 1o housing 50. A pulley 55 on the alternator has
two prooves, one for belt 53 1o the drive pulley 58 on
the shaft (not shown) of the cngine 49, and the other
for a belt 58 coupled to a pulley 59 on a pump 60 at-
tached to housing S0. A terminal box 61 on the housing
intercennects means between the battery assembly 62
and mator 49 via cables 63 and 4.

An intake 65 for air is coupled to pump 60 via piping
68, 69 and from pump 60 via tubing or piping 66, 70
tothe interier of housing 50 via coupling flanges 67 and
71, The air flow tends o cool the cngine, and the air
muy praferably be taintsined at a constant tempera-
ture and humidity se that a constant spark gap dis-
charge condition is maintained. A ciutch mechanism
80 is provided on programmer di,

Referring wo FIGS. 4, 5 and 9, rotor 81 has spider as-
semblies 83, 84 with thtee electromagnet coil assambly
sets mounted thereon, twa of which are shown in FIG,
4, on 85 at 834 and #5355, and on 86 a1 86« and 86h. One
of the third electromagnet coil assemblies, designated
87q, is shown in FIG, 5, viewed from the shaft cnd. As
more ¢learly shown in the perspective view of FIG, 8,
a third spider assembly 88 provides added rigidity and
4 eentral support for the rotor mechanism on shafc 81,

The clectromagnet sets 85« and 85h, Bba and 864,
872 and 8Tf, disposed on rotor 81 and spiders 83, 84,
and 88 cach comprize pairs of front units 85a, 86a, 872
and patrs of rear units 855, 868, 874, Each pair consists
of & major electromagnet and a minor clectromagnet,
as hereinafter described, which are embedded inan in-
suiating mulerial 9, which insulates the electromagnet
coil assemblies from one another and secures the elec-
tromagnets rigidly in place on the spider/rotor cage 81,
B3, B4, HH.

The interior wall 98 of housing 50 is coated with an
eiectrically insulating material 99 in which are embed-
ded electromagnet coils, as hereinalter described, and
the interiors of end plates 100, 101 of the housing 50,
On the insulating serface 98 of housing 50 is mounted
a series of stator electromagnet pairs 104q, identical
with electromapnct pairs 85a, Efa, 87a, ctc. Electro.
magnet pairs such as 10da or 1054 are disposed every
40 about the interior of housing 50 to form a stator
which cooperates with the rotor 81-88. An air gap 110
of very close tolerance is defined between the rotor and
stator electromagnets, and air from pump 65 flows
through this gap.
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As shown in FIG. 8, the clectromagnet assemblies,
such as 85 through R7, of the rotor and magnet assem.
blies, such as 104w in the stator are so embedded in
their respective insulative plastic carriers (rotor and
stator} that they are smoothly rounded in a concave
contoor for the stator, and in a convex contour on e
rotor to permit smooth and contineows rotation of
rotor 81 in stator housing 50. The ait gap 110 is uni-
lorm at all pesitions of any rotor element within the sta-
tor assembly, as is clearly shown in FIG, 16.

The rotor 81 and spiders 83, 84, 88 are cigidly
mounted on ashaft 111 journaled in bearing asscmblies
112, 113 which are of conventional type, far easy rota-
tian of the rotor on shaft 111 within housing 50,

Around the central ourer surface of housing 50 are
wound a numhber of trns of wire 23, 24 w provide a
static flux ceoil 114 as hereinbefore described, which is
2 delay line, as previously described.

FI(S. 5, 6, 7 and 9 are cross-sectional views of the
rotor assembly 81-88, arranged to show the positioning
and glignment of the rotor and stator electromagnet
coil assemblies al successive stages of the rotation of
rotor $1-88 through a portion of a cycle of aperation
thereof. For cxample, in FIG. 5§ the rotor assembly
81-88 is shown so positioned that a minor rotar elec-
tromagnet assembly 91 is aligned with a minor stator
electromagnet assembly FET,

As shown in further detail in FIG. 16, minor electro-
magtiet assembly 117 consists of an iron core 118,
grooved so that there may be wound thercabout a coil
of wire 11%. Core 118 is the same in stator clectromag-
net 117 as it is in rotor electromagnet 3.

As a position 13%° to the right of rotor clectromag-
net Y1, as viewed in FIGS. § and 16, there is a second
or major rotor clectromagnet 121 which has a winding
123 about its core 122, The electromagnets 91, 121 are
the pair 85a of FIGS. 4 and .

At a position 13%° ta the left of stator electromagnet
117, as viewed in FIG. §, there is a second or major sta-
tor clectromagnet 120 whose corc 122 is of the same
configuration as corg 122 of rotor electromagnet 121,
A winding 123 about core 122 of electromagnet 120 is
of the same character as winding 123 on electromagnet
121.

Electromagnat assembly pair 854 on the rotor is iden-
tical in configuration with that of the electromagnet
stalor assembly pair 104a except for the position rever-
sal of the elements 117-120 and 91-121 of the respec-
five paits.

There are nine pairs of electromagnets 120-117
(104a) disposed at 40° intervals ahout the interior of
housing 50. The center linc of core 122 of electromag-
net 120 is positioned 13%° to the lefl of the center line
of the core 118 of electromagnet 117, Three pairs of
clectromagnets 85a, 86e, 87¢ are provided on Totor as-
sembly #1-8R as shown in FIG. 8.

Other combinations are possible, but the number of
electromagnets in the rotor should always be an inte-
gral fraction of the numher of electromagnets in the
stator. As shown in FIG. 8, for the rotor asscmibly 854,
B3b, there are three of each of the front and hack pairs
of clectromagnetic assemblies. Similarly, as shown in
FIGS. 4 und 8, there are nine front and back pairs of
electromagnets in the stator sach as 10de and 10456,

In arder to best understand the operation of the rotor
8188 rotating within the stator housing 50 of an en-
gime according to this invention, the positions of rotor
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electromagnets 91 and stator electromagnets 117 are
initiatly exactly in line at the 13%° peripheral starting
position marked en the vertical center ting of FIG. 8,
The winding direction of the coils of these magnets is
such that a d-¢ current thraugh the coils 119 will pro-
duce a particular identical magnetic palarity on cach of
the juxtaposed surfaces 128 of magnet 117, and 126 of
magnat 21, (FIG. §). FIGS. 16 and 6 illustrate the next
step in the mution wherein the two major electromag-
ncts, L20 in the stator and 121 in the rotor, are in alipn-
ment.

When the d-c discharpes from the appropriate capac-
itars in banks 39 occur simultneously across spark
gaps through the coils 119 of efectromagnets 117 and
91, at the instant of their alignment, their cores 118 will
repel one another t cause rotor assembly 81-88 to ro-
tate cluckwise in the direction indicated by arrow 127.
The system does not move in the reverse direction be-
cause it has been started in the clockwise direction by
the alternator motor 54 shown in FiG. 3, or by some
other starter means. If started counterclockwise, the
rotor will continue 1o move counterclockwise,

As hereinbefore noned, the discharge of any capaci-
tor occurs OvVer a very short interval across its associs
aled spark gap, and the resulting magnetic tepulsion
action imparts molion to the rotor. The discharge event
occurs when electromagnets 117 and 91 are in align-
ment. As shown in FIG. 5, rotor electromupret e is
aligned with stator electromagnet 117, and rotor elec-
tromugnet 916 is aligned with stator electromagnet
117¢ at the same time that similar electromagnets 117
and 91 are aligned. A discharge uccurs through all six
of these electromagnets simultaneously {that is, 117,
915 117c, 91a, 117¢ and 91&). A capacitor and a spark
gap are required (or each coil of cach electromagnet.
Where, as in the assembly shown in FIG. &, front and
back pairs arc used, hoth the axia!l in-line front and
back coils are energized simultaneously by the dis-
charge from a single capacitor or fram a bank of paral-
leied capacitors such as 28, 26 (FIG. 1), Although
FIGS. 4 and 8 indicate the use of front and back elec-
tromagie s, it should be evident that only a single elec-
tromagnet in any stator position and 3 corresponding
single electromagnet tn the rotor position, may be uti-
lized to accomplish the repulsion action of the totor
with respeet to the stator. As stated, each electromag-
net requires a discharge (rom a single capacitor or ca-
pacitor bank acruss g spark gap for it to be energized,
and the magnetic polarity of the juxtaposed magnetic

core faces must be the same, in order o effect the re- -

pulsive wetion to produce the rotary motion,

Referring to FIGS. 8 und 6, the repulsion action
citses the rotor to move 13%° clockwise, while clec-
tromagnats 81, 2la and 915 move away from clectro-
magnets 117, 117 and 117e 10 bring clectromagnets
121, 121a and 1215 into respective alignment with
electromagnets 1202, 1204 and 1207, At this time, a ca-
pacitor discharge across a spark-gap into their coils 123
occurs, thus moving the rotor, Another 13147 ahead, as
shown in FIG. 7, major elactromagnets 121, 121z and
1214 come into alignment with minor electromagneis
1174, 1174 and i 17f, at which time a discharge occurs
to rapeat the repulsion action, this action continuing as
long as d-c power is applied to the system to charge the
capacitors in the capacitor banks.

F1G. I8 further illustrates the sequencing of the ca-
pacitor discharges across appropriate spark gap termi-
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nal pairs. Nine single stator coils and three single rotor
coils are shown with their respective intereonnecrons
with the: spark gaps and capacitors with which they are
associated for discharge, When the appropriate spark
gap terminals are aligned, at the points in the position-
ing of the rotor assembly for most effective repulsion
action of juxtaposed electromagnet cores, the dis-
charge of the appropriate charged capacitors across the
assoviated spark gap ocours through the respective
cails, The capavitors are discharged in sets of three
through sets of three coils at each discharge posttion,
as the rotor maves through the rotor positions. In FIG,
18, the rotor electromagncts are positiomed linearly,
tather than on a circular base, 10 show the electricnl ac-
tion of an glectric engine according to the invention.
These motor clectromagnets 200, 202, and 203 are
aligned with stator electromagnets 213, 214 and 215 g1
0%, [20° and 4507 respectively. The stator electromag-
fiets are correspondingly shown in a locar sehematic as
if roiled out of the stator assembly and laid side by side.
For clarity of description, the capacitors associated
with the rotor operation 207, 208, 209 and 246, 247,
248, 149, 282 anl 283 are arrunged in vertical align-
ment with the respective positions of the rotor coils
201, 202, 203 s they move from left 1o right, this cor-
respanding, to clockwise rotation of the rotor. The sta-
tor coils 213, 214, 213, 260, 261, 262, 263, 264, 265,
266, etc. and capacitor combinations are arranged side
by side, aguin to facilitate description.

An insulative disc 236 (shown in FIG. 17 as a disc,
but opened qut linearly in FIG, 18) has mounied
therzon three pap terminal blocks 222, 225 and 228,
Each block is rectangularly U-shaped, and each inter-
comnects two terminals with the base of the Ul Block
222 has terminals 2227 and 2225, block 225 has termi-
nuls 2254 and 225p, and block 228 has terninals 228¢
and 2284, When insulative disc 230 is part of the rotor,
as indicated by mechanical linkage 290, it can be seen
that terminal U 222 creates a pair of gaps with gap ter-
minals 223 and 224, respectively. Thus, when the volt-
age on capacitar 216 from charging circuit 219 is of a
value which will are over the air spaces hetween 222
and 223, and between 2225 and 224, the capacitor 216
will discharge into the coil of electromagnet 213 wo
ground. Similarly gap terminal U 235 forms a dual
spark gap with gap terminals 226 and 227 (o result in
arc-over when the voliage on capacitor 217, charged
by charging vircuit 220, discharges into the coil of elec-
tromagret 214, Also, U-gup terminal 228 with termi-
nals 228¢ and 2284, creates a spark gap with termirtais
229 and 230 to discharge capaciter 218, charged hy
charging circuit 221, into coil 218, At the same time,
rotar eoils, 201, 202 and 203 across gaps 21a-204,
2025-295 and 203c-206 each receivey a discharge
from respective capacitors 207, 208, and 209,

When the electromagnet coils 213, 214, 215 and
21, 202, 203 are eoergized, the repulsion action
«auses the rotor sssembly to move to position 2 where
a new simultaneous group of discharges occurs into
rotor cails 201, 202, and 203 from capacitors 246, 248,
and 282 across gaps 2012240, 2025242 und
2030-244, Simuhancousty, because gap-U-elements
222, 225 and 228 have also moved to position 2 with
the rotot assermnbly, capacitor 261 is discharged through
electromagnet coil 260, capacitor 265 is discharped
through electromagnet coil 264, and capucitor 269 is
discharged through clectromagnet coil 268 io alipn-
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ment with position 2 of the rotor electromagnet coils,
thus to cause the rotor electromaghets to move to posi-
tion 3 where the discharge pattern is repeated now with
capacitors 247, 249 and 283 discharging through the
rotor electromagnet coils 201, 202, 203, and the capac-
itors 263, 267 and 281 discharging respectively
throuph stator electromagnet coils 262, 266 and 280,

After each discharge the charging circuits 219221
and 272-277 for the stator capacitors, and 110-212
and 284-289 for the rotor capacitars, are operated
¢ontinuously from a battery source, as described earlier
with reference to F1G. 1, to constantly recharge the ca-
pacitors to which each is conneeted. Those versed in
the art will appreciate that, as each capacitor dis-
charges across an associated spark gap, the resulting
drop in potential across the gap renders the gap an
open circuit until such time as the capacitor can re-
charge to the arc-over level of the pap. This rechurge
to a discharge potential ogours hefore a rotor efement
arrives at the next position in question.

The mechanical schematic diagram of FIG. 17 fur-
ther clarifies the operation of the spark-gap discharge
programming system. A forward disc 236 of an electri-
cally insulative material, has thereon the set of U-
shaped gap terminal connectors previously described,
These are positioned at 0%, 120° and 240° respectively.
In FIG. 17, schematic representations of the position of
the coil and capacitor arrangements at the start of a
cyele are shown to correspond 1o the description here-
inabove with reference to FIG. 18. Accordingly, the
eoil and capacitor combinations 213216, 214/217,
and 215/21 8 are shown connected with their gap termi-
nals, respectively, 223,224, 226/227 and 229/230. On
the rotor coil and capacitor connection three separate
discs 291, 292 and 293 are shown, each with a single
gap terminal. The discs 291-293 are rotuled so as 10
position their respective gap terminals 201q, 2025 and
203¢ at 120° increments, with the 0° position corre-
sponding to the 0° position of U-gap terminal 222 on
disc 230.

Representative gap terminals are shown about the
peripheries of discs 230, 261-293 to clearly indicate
how, as the discs turn in unison, the gap alignments cot-
ruspond so that three Totor coilfcapacitor positions al-
ways line up with three stator coil/capacitors at 1207
intervals abour the rotary path, producing an alignment
every 407, there being nine stator coils. Thus there are
three simultaneous discharges into stator catls and
three into rotor coils at each 407 position. Nine posi-
tions displaced 40 apart provide a total of 27 discharge
poinis for capaciters into the rotor coils and 27 dis-
charge points for capacitors into the stator coils in one
revalution.

It will be understood that, as iliustrated in FIGS. 17
and 18, nine individua! electromagnet coils are shown
in the stator and three in the rotor, in order to show in
ity simplest ferm how the threc rotor electromagnets
are stepped forward from alignment with three of the
stator electromagnets, when the appropriate spark gaps
are in alignment, to effect the discharge of capacitors
through juxtaposed pairs of rotor/stator electromag-
nets. The repulsion moves the rotor electromagnet
from the stator electromagner to the next alignment po-
sitiom advanced at an arc of 40° from the precading
alignment position. In the interval until another rotor
electromagnet, 1 20° removed, is alipned with the stator
electromagnet that had just beer cxcited, the ABEOCT
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ated capacitor is recharged to a potential which will
cause the spark gap to break down to produce another
discharge of this capacitor on the next revolution. Thus
the rotor moves from one position to the next, with ca-
pacitor discharpes occurring each 40° of rotation, a
total of nine per revolution. [t should be obvious that,
with other rotor/stater combinations, the number of
electromagnet coincidences and spark-gap discharges
will vary, For example, with the coil pairs shown in
FIGS. 4 through B, a total of 27 discharges wili aceur.
Although there are 18 stator electromagnets and three
mtar electromagnets, the discharge pattern is deter-
mined by the specific spark gap arrangement.

The rotor/stater configuration of FIGS, § and 8, in-
volving the major and mincr pairs of electromagnets
stich as 852 and 104g {the terms “minor” and “major™
referring to the difference in size of the glements), in-
clude nine pairs of eleciromagnets in the stator, such as
104a, with three electromagnet pairs of the rotor, such
as 852, Because of the 13%° separation between the
major and minor electromagnets in the rotor pair 88a,
with the same separation of minot and major electro-
magnets of the stator pair 104«, the sequence of rota-
tion and discharge described above, with respect to the
illustrative example of FIG. 5, involves the following:

L. A minor element 117 of stator pair 10dq is aligned
with the minor element 91 of rotor pair 85a. On the dis-
charge, this moves the rotor ahead 13%°,

2. The major rotor element 122 of the pair 854 now
5 aligned with the major stator element 1206 of the
next stator electromagnet pair, in the stator array as
shown in FIG. 6. On the discharge, the rotor moves
ahead 1347,

1. This brings the minor rator eleciromagnet 91 into
alignment with the major stator efectromagnet 1205 of
pait 1i4d, and the major cluctromagnet 122 {just dis-
charged) of pair 852 into alignment with minor electro-
magnet 1175 of pair 104«, and the rotor spark gap
ements into alignment with a diffzrent position of gap
clements connected with capacitors ot discharged in
the previous position of the votor. It shouwld be remem-
bered at this point that ir is the positioning of a rotat-
able spark gap array, similar to that illustrated in Fi(G5.
17 and 18, which controls the time of discharge of cu-
pacitors connected to these gap terminals. Therefore,
any electromagnet can be energized twice successively
from separate capacitors as the rolor bongs appropri-
ate gap terminals into alignment with the coil terminals
of a particular electromagnet.

Thus, although major electromagnet 1206 of pair
1044 has just heen energized as described above, it can
now be energized apain atong with misor rotor electro-
magnet 91 in step 3, hecause the rotor rmoved 1o 3 new
set of terminals of the spark gap arrays connected with
capacitors not yet discharged. These capacitors now
discharge through rotor electromagaet 21 and stator
clectromagnet 1208, caustng votor to move ahead an-
other £3%°, thus again aligning two minor electromag-
nets again, these heing 1176 of stator pair 1044 and 91
of rotor pair 85a. The rotor has now moved 40° since
step 1 above. The sequence is repeated, and it is to be
nated that at esch 134" step, the discharges rotate the
rotor another 13%°, There are 27 steps per revolution
with nine stator coil pairs. The discharge sequence is
not uniform, as is shown in Table L In the stator, thoce
major electromagnets 120° apart are energized twice in
ssquence tollowed by a hiatus of one step while three
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minor electromagnets of the stator, 120° apart, arc en-
ergized during the hiatus. In the rotor the major elec-
tromagnets are energized during a hiatus step following
two minor clectromagnet enecgization steps, A total of
27 emergizations are thus accomplished in the nine
pairs of coils of the stator.

In Table [, the leftmost column depicts the location
of each rotor arm BS, 86, 87 at an arbitrarily sctected
step No. 1 position. For example, in step 1 roter arm
&3 has a minor stator and minor rodor electrinmagnel in
alignment for capacitors to discharge through them si-
multaneously at the 13%%° position,

TABLEL

CAPACITOR NMSCHARGE SEQUENCE FOR ONE REVOLUTION
OF ROTOR LN 8YS5TEM OF FiGs. 5 AND B

Rator Statar
Sremr Mo Electro- Elecrro-
Ruur Arm Rotor magnet magnet
47 RS 35 Angle Mioor  Major  Minor  Majoc
1d 1 1% 13 143 X H
Ll 2 L] 26 203" X X
L2 El 21 Ll » x
13 4 2 53 L3 %
14 3 L % %
L5 r 24 BOF Ed %
1] o 25 43 173" % x
17 Y 0 106 211" % 3
18 @ 27 120 E %
19 10 1 130 1% x x
an 1 1 14 2/3° b %
1 12 1 160° n E
13 E3 4 173 1/a° x %
23 14 5 1B6 213 x Y
14 15 L] e x s
I3 14 T % *
26 17 k 16 20 X A
27 18 9 200 X x
1 19 10 285 1 X H
: 20 1L 20 2777 % x
3 21 1 2507 % x
4 22 13 283 1/3 LS ¥
5 23 T4 NG 2/3° -3 x
B 24 IS J20° % %
7 24 i 132 1y X %
B il 17 Jdg 2/3° x x
w a7 1R a60° x X

Similarly, in step I rotor arm 86 is at the 133%4° posi-
tion with a minar rotor and minor st2tar electiromagnet
in alignment for discharge. Simultanecusly, rotor arm
87 is at the 253%° position with a minor roler and
minot stator in alignment for capacitor discharge there-
through. The other steps of the sequence are apparent
from Table I, for each position of the three rotor aims
at any step and the juxtapositions of respactive stator
and totor electremagnet gloments at that position.

In the simplified motor arrangement shown in sche-
matic form in FICGL 18, with single electromagnet con-
figuration the alignment is uniform and the discharge
sequences follow sequentiaily.

As hereinhefore mentioned, a change in speed is ef-
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fected by displacing the stator spark gap terminals on

the rotor (shown at 236 in FIGS. 17 and 1B} cither
counter-clockwise or clockwise 6%° so that the dis-
charge position of the stator electromagnets is dis-
placed 6%° either clockwise or counter-clockwise of a
rotor glectromagnet at the time of discharge. Referring
to FIGS. 11 to 15, the simultancous discharge of sc-
lected capacitors into the clectromagnets so displaced
results in a deceleration at the time the rotor eiectro-
magnet 13 just approaching the associated stator, or an
acceleration if the rotor ¢clectromagnet is just leaving its
associated stator electromagnet. In each event, there is
a repulsive reaction butween the stator and rotor elec-

14

tramagnets, so that it the rotor is approaching the sta-
tor, there is a slow-down and if the rotor is receding
fram the stator there is a speed-up.

Referring to FIG. 11, clutch mechanism 304 about
shaft B11 is operated electromagnetically in conven-
tivnal manner to displuce the spurk-gap mechanism
236 which is operated normally in apprapriate match-
ing alighment with the rotor spark-gap discs 291, 292,
293, Clutch 304 has a fixed drive element 311 contain-
ing an electromapnetic drive ¢od] (not shown) and a
maotor element 310 which, when the electromagnetic
drive coil is cnergized, can be operated by a direct cur-
rent. The operation of motor element 319 brings into
operation spurk gap elements 224, 223 or 2237, 224F
of the system shown in FIGS. 4, 5 and 8, as illustrated
in FIG. 19.

The fixed stator coil spark pap terminal pairs 223,
214 and 266, 267 are arrayed about a cylindricul frama
322 which is fabricated in insulative material. Lo the il-
lustrative example of FIGS. 17 and 18, there are nine
such spark gap terminal pairs about the periphery of
cylinder frame 324, In the engine of FIGS. 4 to 8, a
total of 27 such spark gap pairs are involved. In addi-
tion, although not shown in the drawing, there are alse
pairs of terminals, such as 223+ or f, 224 or fand 2667
or f, 267r or f, displaced 63 on either side of the pairs
223, 224 or 266, 267 and all other pairs in the spark
gulr urray. the letters r and f denoting “retard” and
“‘faster.” The fatter displaced pairs of nsed in the con-
trool of speed of the engine rotor. The displaced pairs
not shown are involved with the aperation of cluth 304,
the speed changing control glement.

Clutch 304 is associated with shaft 111 in that the
maovable element 319 draws clutch disc element 316 on
shaft 11§ away trom clutch disc clement 322 when en-
erpized by a voltage of appropriate polarity appled to
its motor electromagnet 2EL, Soech clutch drives are
well known in the art,

The clutch mechanism 304 of FIGS, 11 and 19, when
not energized 1& in the conliguration shown in FIG, 11,
The energized configuration of clutch 384 is not specif-
ically iflustrated. Upon energization, spark-gap element
222 on dise 236 is displaced rightward, as viewed in
FIG. 1§, by broken lines 236X, into alignment with ihe
pasitions of fixed spark-gap terminals 223, 224f and
E67r, 266r, When the disc is in position 236X, the flat.
tenied edge 332 of pin 330 in dise 328 rides on surface
350 of disc 322, Nommally, the Dattencd edges 351 of
pins 330 ar= engaged aguinst the (lat edye 352 in recess
331 of disc 322, The displacement of disc 322 on shaft
111 ig effecied by the action of clutch 304 against
spring 334 (FIG. 13). An clectric switch (not shown)
of cluich mechanism 304 snergizes it from a d-¢ power
source, and has bwo pesitions, one for deceleration and
one for acceleration. 1a cither position, clutch 394 is
engaged to pull cluich disc 322 from clutch disc 325,
thomentarily. For the decelerate or the accelerate posi-
tion, the displaced alignment of spark gap elaments 222
is with the 224f, 223Fand the 224y, 223r spark.gap Ler-
minal clements. However, only the 224f, 223 spark-
gap elements are switched into operation with appre-
priate capacitors {or the accelerate position, while in
the decelerate position only the 223r and 2247 spark-
gap elements are switched into the circuit with their as-
sociated capacitors,

Of course, whet insulative disc 236 is displaced by
chutch 304, its gap terminals 322, 223 and 128 (FIGS.
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14 und 18) are ali displaced into the alignment position
of 236X o as o ¢ngage the r and {lines of fixed spark
gap clements, Although the nceelerate and decelerate
positions of disc 236 are the sanwe, It is the switching
it operation of the 223, 224 or 266, 267 exemplary
ror fpairs of terminals which determine whether speed
up or slow down action of the rutor will accur.

The momentary displacement of clutch disc 322
from clutch dise 325 results in totation of disc 325
about disc 322 through an angle of 120° The detent
ball and spring mechanism 320, 321 in disc 323 posi-
tions itself between one detent dimple 328 and u suc-
ceeding one 328 at a position 1207 away un dise 325,
As stated, flat 332 of pin 330 rides on surface 350 of
disc 322, and pin 330 leaves the pin-holding groove
33/352 aleng ramp 333 in disc 322 during the mo-
mentary lifting of disc 322 by clutch 304, Pin 330 falls
back inl the next groove 331 at a point 120° further
on about dise 322, Pin 330 falls into place in groove
331 an ramp 334, Pins 330 are rotatable In their sock-
ets 353, so that for either clockwise or counter-
clockwise rotation, the flat 351 will engage the flat 352
by the particular ramp it encounters,

The deceleration ar acceleration die 10 the action of
clutch 304 thus occurs within u 120" interval of rota-
tion of dise 325. Misc 322 during this interval may only
move a fractton of this are.

There has been described hereinabove an electromeo-
tive enging system wherein at least onc electromagnet
is in a fixed position and a second electromagnet of
stmilar configuration is juxtaposed with it in 4 magnetic
polarity relationship such that, when the cores of the
electromagnets are energized, the juxtaposed core
faces repel one ancther. One core being fixed and the

second core being free to move, any attachments to the -

second electromagnet core will move with it. Hence, if
a plurality of fixed cores are positioned abeut a circular
confining housing, and, within the housing, cores on a
shuft are free to move, the shaft is rotattonally urged
cach time the juxtaposed fixed and Totatable cores are
in alignment and energized. Both the fixed and the
movable cores are connected Lo spark gap terminat ele-
ments, and the associuted other terminal elements of
the spark gaps are connected to capacitors which are
changed to 4 high voltage from pulsed unipolar signal
gencrators, These capacitors are discharged through
the electromagnets across the spark gaps. By switching
selected groups of capacitors into selected pairs of
spark gap elements displaced from the normal uni-
formly positioned elements for discharge through the
electromuagnets, the rotor of the citcular array systems
is aceelerated and decelerated.

By confining a fixed electromagnet array in 3 lineur
configuration with a lincarly movable electromagnet to
which o working teol iz attached, exciting the juxta-
pased pairs of electromagnets by capagitar discharge
results in the gencrafion of linear force for such tools
as punch presses or for discharging projectiles with
considerable energy.

The inventor ¢laims:

1. An electric engine comprings:

a housing;

an array of electromagnets uniformly spzeed in said

housing to form a stator;

a rotor cage on a shaft journaled in and tolatable

within said houstng and within said stator, said
rotor cage having thercon a speced armay of elec-
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tromagnets similac o sald stator electromugnets
and in number comprising an integral fraction of
the number of electromagnets in said stator array;
each of the efectromugnets of said stator and of said
rotor having a magnetizabie core of particular con-
figuiation and each being wound with a ceil such
that a pulse of unidirectional electric curremt
through said coll magnetizes the respective core
thereof to 4 particular magnetic poiarity, and the
faces of rotor cores juxtaposing selected stator
cores are magnetized to the same polarity, the jux-
taposed cores thereby tending o repel one an-
other, ong lead of each of the stator and rotor coils
being connected to 4 common terminai, the other
lead of each of sald colls being connected to 2 gap
terminal, the gap terminals of said rotor coils heing
on the rotor and equal in number to the number of
coils therean and matching the positions of said
rotor efectromagnels thereon, the gap terminals of
said stator being equal in pumber to the nurnber of
coils on the stator and disposed uniformly about
said stator to match the positions of said stator
electromagnets within said housing;

a first artay of capacitors each having @ terminal in
common with the commuon coil terminal of said sta-
tor electromagnets, and cuch capacitor having its
other teriminal connected to a gap terminal arrayed
adfacent the gap terminal of an elecitomagnet as-
sociated therewtth,

a second array of capacitors, each having 1 terminal
in common with said common terminal of said
rotor electrontagnet coils but equal in number to
the number of capacitors in said stator array, the
other terminals of suid capacitors in said second
array heing connected to pap terminaly arrayed
ibout said housing so as to be in axial alignment
with said stater gap terminal positions and being
zlignahle with said rotor pap terminals as said rotor
is rotated in said housing and rospective gap termi-
nals of sald rotor coils pass each second array ca-
pacitor gap terminals at a predetermined gap dis-
tanee;

gap coupling terminals on said rotor equal in number

to the number of rator electromagnet coils and po-

sitioned 1o mateh the rotor electrimagnet positions
on said rotor, the gap coupling terminals being ro-
tatable with said rotor so as to pass said adjacent
stator ¢oil ard associated stator capacitor gap ter-
minul at a predetermined distsnce therefrom;
plurality of capaciter charging circuits conngcted
respectively across each of said capacitors in both
said first and said sccond arrays of capacitors for
charging each of said capacitors to0 a predeter-
mined high d-.c potential;

lirst source of unidirectional electric potential con-

neeted W each of said capacitor charging circuits

fur energizing said charging cirewits; and

a second unidirectional clectric potential source con-
nected to said electromagnets of said rotor and said
stator of such polarity as to receive a charge from
the inverse inductive discharge of the electromag-
net coils as their fields collapse following the dis-
charge of each capacitor through u rotor or stator
electromagnet coil,

whereby whenever a rotor electromagnet is aligned
opposile a stator electromagnet, the rotor coil gap
terminal of that electromagnet is opposite an asso.

=
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ciated second eapagitor array gap termingl, and a
gap coupling terminal of suid rotor is aligned oppo-
site the stator electromagnet coil gap terminal and
associated first capacitar gap terminal, the capaci-
tors discharge the charge therean across the gaps
through their associated clectromagnet coils to
magnetize their respective juxtaposed electromag-
net cores 1o cuuse them to repel one another, thuy
aligning a succeeding pair of rotor and stator clee-
tromagnets for capacitor discharge across their re-
spective gaps, to cause them to repel one another,
alignments rolor rolation within the housing con-
tinuously bringing successive rotor-stator cleckro-
magnets into alignment for discharge of the eapaci-
tors therethrouph to produce rotary motion of the
rotor on said rotor shaft continuously so long as en-
erpy from said first source of unidirectional electric
potential is applied to said churging circuits 1o re-
charge said capacitors after each discharge.

2. In an electric engine having a roter comprising

electromapnetic coil means rotatable within a stator

comprising similar electromagnetic coil means, said

elertromapnetic coil means being polarized for mag-

netic repulsion;

capacitor means electrically coupled across sucees.
sive spark paps to sclected ones of said coils of said
stator and all of the coils of said rotor;

charging means connected 1o said capacitor means

for charging said capacitor means to an electrical

charge potential sufficient 10 causc arcing across

said spark paps to result in the discharpe of said ca-

pacitor means through the electromagnetic coils so

that the electromagnetic coil means repel one an.

other; and

unidirectional electric power source connected to

syid churging mcans to cnergize said charging

means Lo continue charging said capacitor means

following each discharge whereby the rotar of said

enging is rnamtained in rotation by the successive

discharges of said capacitor means across succes.-

sive spark gaps into said electromagnetic coil

MEans,

3. An cleetric engine according to claim 2, wherein:

the charging means includes electronic square core
oscillators connected to said unidirectional electric
power source and includes step-up means and a
rectifier to produce u substantial voltage step up
from the voltage of said power source.

4. An electric engine according to claim 2, wherein:

the charging means includes a vibrator connected to
sald power source, and step up transformer and
rectifier means tix provide a high voltage for charg-
ing said capacitor means.

5. A motive force produging means comprising:

at least a first electromagnet means including at least
one coil wound about & core,

it lgust g sceond electromagnet means including at
least one coil woend about a core similar ko said
first core,

the respective eores being positioned adjacent to one
another so that the magnetic polarities of the adja-
ccnt core surfaces are the same when a unidirec-
tional electric currcnt s passed through the coils,

at least one capacitor means having ong terminal
thereof connected to one terminal of both of said
electromagnet coils,
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the other terminal of said capacitor means being cun-
necled to ane terminal of a spark gap means, the
other terminals of the coils of both siid first and
said second electromagnet means being connected
ta the other terminal of suid spark gap means,
at least one unidirectional pulse churging means con-
nected 10 said capacitor means to charge said ca-
pacitor means 1o a relatively high potential suffi-
cient to arc across said spark ghp means at prede-
termined spucing of said gap terminals, and

asource of unidirectinnal potential connected to suid
churging circuit 10 energize suid charging means,

whereby upon application of current from said po-
tenrial source to said charging mesns the succes-
stve pulses generated thereby charge said Capacitar
means to a voltage level suthicient to arc across said
spark pap means to prodiice a discharge path for
saif capacitor means through said coils o canse
said electromagnet means to repel one another
with a substantial force.

6. A molive force producing means according to
claim 5, wherain: .

said first electromagnet means is sccured moa rela-

tively stable housing, and said second electromag-
net means is connected with and freely movable
relative to suid stable housing, and has utilization
means connected thereto for performing work
therswith when sald capacitor means discharges
through said cotls of said electromagnet means.

7. A motive force producing means accarding to
claim 6, whercin said utilization means is a motor rotor
coupled with said second ecleetromagner means and
said first electromagnot means s a stator,

8. A mutive torce producing means according. to
claim 6, wherein said utilization means is a piston at-
tached to said second electromagnet means and is mov-
able therewith to produce hammer-like blows when
said capacitor means discharges through said cleciro-
magnet means. ) .

9. In an electromotive foree generating system as dis-
closed, means for accelerating or decelgrating the mo-
tion of a force generating system, said means compris-
ing:

at least two juxtapased electromagnetic core ele-

ments, ane fixed and one movable, including coils
wound thersabout to provide a repulsion tendency
when said cores arc energized,
spark gap termimals connected with said coils,
capacitor means connected with said spark gap ter-
minals to discharge across said spark gap terminals
through said coils when a charge of suflicient volt-
age level appears across said capacitor means, thus
to energize said juxtaposed electromagnets to in-
duce said juxtaposed eleciriomagnet cores to repel
one another,
charging means conneccted to said capacitors for
charging them to said sufficient voltage level, and

selective positioning meuns coupled with said spark
gap termminals and with ar least said movable elec-
tromagnet core to cause selective displucement of
said movable cone with respect to said fixed cotc to
accelerate or decelerate the motion of the mavable
core relative to the fixed core.

I0. An clectromative force generating system ac-
cording to claim 9, wherein:

said juxtaposed electromagnetic cores include u plu-

rality of fixed cores and a smaller number of mov-
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able cores, sald smaller number being an integral
tfraction of the number of fixed cores, and

said selective positioning means is an electromag-
netic cluteh covpled with said smaller number of
movable cores for movement therewith, and in-
cludes selective displacement means coupled with
said spark gap terminals connected with selected
capacitors in said capacitor means and selected
cambinations of coils in said plurality of fixed clece-
tramagiie s, .

11. The method of generating motive power compris-

ing the steps of:

a. positioning similar electromagncts in juxtaposed
relationship with their respective coves arranged
for repulsion when said electrnmagnets are encr-
gized, .

b. charging capacitors ta

©and

«. discharging said capacitors simultaneousiy through

a relatively high patential,

said clectromagnets across spark paps set to break 2

down at said relatively high potential,
thereby to cause said similar electromagnets to repel
one another with considerable loree, .
12. The method of generating mative power defined
in claim 11, wherein in said positioning step at least one
of said electromagnets is maintained in.a fixed position
and another electromagnet is free to move relative to
said fixed electromugnet,
13, The method of generating motive power accord-
ing to ¢laim 11, wherein:
the charping step includes the chargitg of capacitors
to & relatively high potential from a pulsed unipolar
source of electric energy.
14.In an electromagnetic capacitor discharge engine
including movable clectromagnets and fixed electro-
magnets, sald mavable electromagnets being movable
into-pelar alignment with said fixed clectromagnets, ca-
pacitor means, means for charging said capacitor
means, and means for discharging said charged capaci-
tor means through said fixed and movable electromag-
nets to polarize aligned fixed and polarized electromag-
nets for magnetic repulsion, an acceleration and dece!-
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eration control means camprising:
first seiective means for momentarily delaying the
discharge of the capacitors until the movalle elec-
tromagnets in said enpine have bepun to recade
from the fixed elcctromagnets, in order 1o acceler-
atg the motion of said movable electromagnets by
the added impetos of the repulsion, and

second selective means for momentarily acoclerating

the discharge of the capacilors to ocour at a point
in the mation of the movable electromaygnats where
said movable electromagnets are approaching suid
fixed electramagnets to decelerate the motion of
said movable electromagnet by the tendency
repel the approaching electromagnet by the fixed
clectrormaynet.

15, An electric engine, comprising:

fixed electromagnets; .

movable electromagnets movable into alignment

with said fixed electromagnets;

capacitor means;

means for charging said capacitor meuns; and

means for discharging said charped capacitor means

through said fixed snd maovable electromagnets to
polarize sald aligned fixed and movable elecero-
mugnets for magnetic repulsion,

16. An clectric engine =zs recited in claim 185,
wherein: said means (ot discharging said charged ca-
pacitor means comiprises voltage breakdown switch
TTHCATIS.

17. An electric engine as recited in claim F6,
wherem:

said voltuge breakdown switch means includes at

lzast one terminal movable with at least one of ssid
inovable electromagnets for breaking down when
said at least one of said movahle electromagnets is
i aligniment with a said fixed electromagnet.

18. An eiectric ¢ngine as recited in claim 17,
wherein: '

sald voltage breakdown switch means comprises a

spack gap means,
*

& *® % %
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{57] ABSTRACT

There is disclosed herein an electric machine or en-
gine in which a rotor cage having an array of electro-
magnats s rolatable in an array of electromagnets, or
fixed electromagnets are juxtapesed against movable
ones. The coils of the electromagnets are connected in
the discharpe path of capacitors charped to relatively
high voltage and discharged through the electromag-
netic colls when selected rotor and stator elements are
in aligament, or when the fixed clectromagnets and
movable electromagneis are juxwaposed, The dis-
charge occurs across spark gaps disclosed in alignment
with respect to the desired Juxtaposition of the se-
lected movable and stationary glectremagnets. The ca-
pacitor discharpes occur simultancously through juxta-
pused stationary maovable electromagnets wound so
that their respective corgs are in magnetic repulsion
polarity, thus resulting in the forced motion of mov-
able electromagnetic elements away from the juxta-
posed statiopary electromagnetic elements at the dis-
charge, thereby achieving motion. In an engine. the
discharges vecur suceessively across selected ones of
the gaps o mainiain continuous rotation. Capacitors
are recharged between successive alignment positions
of particular totor ancd stator clectromagnets of the
CIRINE,

1R Claims, 19 Drawing Figures
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PULSED CAPACITOR DISCHARGE ELECTRIC
ENGINE

BACKGROUND OF THE INVENTION

1. Field of the [nvention

Thure is no known engine or motor operated on the
principle of the present invention, that a capacitor
charged to a relatively high voltage from a low-volage
d-¢ sowrce is discharged across a spark gap (o provide
current through motor drive coils in the discharge path,
these being sulenaids which generate motion by mag-
netic repulsion of juxtuposed pairs of cores, The sole-
noids are preterably configured in moter and stator as-
semblies to offect motion of the rotor element with re-
speet o the stator,

The present invention utilizes this principle to pro-
vide a rotary mution machine or engine which can de-
velop considerable torque through the magnetic repul-
sion action of roter and statur cores wound with coils
through which cupacitors are discharged synchro-
nously with the positioning of the rotor coils opposite
particular stator coils, Similarly, a linear action can be
achieved with a stationary clectromagmet juxtaposed
apainst 3 movable electeomagnet and the movable elec-
tromagnet can perform work with a tool or pisten at-
tached thereto.

A novel control mechanism is associated with the
rotor is the engine (0 position discharpe elements ap-
propriately tu ¢reate the desired discharge through the

clectromagnet coils when the juxtaposed rotor and sta- 2

tor electromagneis are in alighment. The electromay-
nets In the stator and rotor are so arranged that the
control mechanism can advance or retard the discharge
points Telative to rotor-stator positions fer control of
rotational speed.

‘The discharge overshoot or back e.amn.f. from the col-
lapsing fields in the coils {tom the capacitor discharpe
is used to cnergize external batteries for conservation
of power. The recovered energy thus stored may be
used ta operate egquipment associated with the engine
or motive foree producing device.

The engine or rotary electric machine of the inven-
tion is believed to operate on the principle of conserva-
tion of vnoergy, in that once rotation is achieved, cur-
rent is needed only at the instant of a capacitor dis-
charge in order to advance the rotor. The rotor moves
to the next discharge point on the inertta of the repul-
ston action. The cupacitor is recharged during the in-
terval and stores the energy until discharge at the next
rotor-stator ¢oil coincidence. Thus, the new engine
produces torue and stores the excess energy (or subsc-
Juent use.

[n a lincar motion device according to the invention,
only a single pulse discharge is necded to perform
work.

The applications of the eapgine include use as an elec-
tric automotive engine which is economiecal and which
can regeneraie a part of the energy consumed to pro-
vide power for other loads in the automotive clectric
vehicle. As a linear actuator an economical usc of
power is possible beeause each stroke will result from
a single discharpe pulse of a capacitor through @ cail.

2. Prior Art

Herctofore, electric engines or motors have operated
on the principle that a4 conductor carrying a current in
2 magnetic feld tends 10 move perpendicularly to that
fleld; the electromagnetic torgue developed by an ar-

z
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mature or rotating portion of the moter is propertional
to the magnetic flux in the stationary tield and 1o the
armature current,

In direct current motors the ficld is created by cur-
rent through two or more leld coils disposed in oppas-
ing magnetic relationship in the motor casing, whiic
current through a rotatable armature positionad in the
field is alternatingly reversed in polarity to provide con-
tinueus motion. The polarity reversing mechanism is 2
commutator. Some d-c tiotors huve their field windings
electrically in pacalke! with the rotor armature winding
and ure called “shunt-wound™ motors, Other d-¢ mo-
tors have field and ammature windings connecied in se-
ries. In both series and shunt maotors commuiators age
used for reversing the magnetic polarity of the arta-
turc to maintain rotation within the ficld.

A third type of d-c motor viilizes a permancent mag-
net field so that the operating current passes anly
throngh the armature winding, Such motors also use
polarity reversing comimutators (o maintain direction
of rotation. Reversal of direction of motion is effected
by reversing the polarity of applied d-c patential.

Control ol speed of d-c motors is arcomplished basi-
cally by decrease or increase of magnetie ficld flux ar
the current through the armature. Eitker or both of
these effects can be accomplished by raising or lower-
ing the applied potential. In shunt motors, a series resis-
tanee may be varied to produce speed changes. In a
permanent magnet motor or serics motor, speed varia-
tion is best accomplished by voltage variation with a
variable resistunce in series with the motor d-c supply.

in alternating currcat mators, as is well known, a To-
tating magnctic fehd is created in the stator. and the
rotor may be wound with as many poles as there are in
the stator, with terminals connccted with slip rings, or
the rotor may consist of solid bars shorted by rings on
each end to form a “squirrel cage” configuration. The
specd of an a-¢ motor depends on the frequency of the
applied a-c energy, if the mator is synchronous.

*'Universal™ motaors are operable on cither a-¢ or d-c
CHeTEY.

In stepping moators, 3 rotor is moved from one pole
to the next adjacent pole with cach application of cur-
rent, Lthe Totor remaining at that position until a next
application of current. This is accomplished by switch-
ing the current on and off or by pulsing the current, Ex-
amples of stepping motors are deseribed in U8, Pat
No. 3,467.902 to Shimizu, et zl.,, U.S. Pat. No.
3,462,667 to Jackson, and U.S. Pat. No. 3,599,069 to
Welch,

Operation of the a-c and d-¢ motors described ahove
involves the consumption of substantial clectric cur-
rent. These motors can generate electric current when
driven externally by a mechanical force. External en-
argy to rotate the generator rotors can be provided by
hydroelectric and steam sources or by other electric
maotars. In some of these systems, a d-c motor source
drives an a-c pencrator for conversion of d-c energy to
a-c energy or a d-c motor may drive a d-¢ generatar
which delivers a higher voltage than the source,

Am cxtensive prior art search by the applicant uncov-
ered no capscitor-discharge-operated motor resem-
tling that of the present invention. All motors of the
patents located in the scarch employed direct electrical
connection between coils and clectric power sources.
Where selective switching is involved, semiconductoer
devices are emploved, such as silicon-controlled rectifi-
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cts, Clapacitors are used only for starting and phasing
purposes, and net for basic motor operation from the
discharge thereof, as in this invention.

SUMMARY OF THE INVENTION

This invention relates to electric motors or engines,
and more particulary to i new clectric machine includ-
ing electromagnetic poiesin a stator configuration and
clectromagnetic poles Inoa rotor configuralion wherein
tn one form thereof the rotor is rotatable within the sta-
tor eonfigoration and where both are encrpized by ca-
pacitor discharges through rotor and stator clectromag-
nels at the instant of the alignment of a totor electro-
magnet with a stator electromagnet. The rotor electro-
magnet is repelled Urom the stutor efectromagnet by the
dischurge of the capacitor through the coils of both the
stator and rotor electromagne(s ul the same instant.

In an exemplary rotary engine according to this in-
vention, rotor electromagnets may be disposed 1207
apart on a central shaft and major stator electromag-
neks misy bo disposed 407 apart in the motor housing
about the stator periphery, QOther combinations of rotor
elements aod stator elements may be utilized to in-
cleass torque or rotation rade.

In another form, a second electromagnet is posi- 2

tioned to one stde of each of the major stator slectro-
magnats on a center ling 13%° from the center line of
the stator magnet, and these are excited in a predeter-
mined pattern or sequence. Similarly to one side of
each major rotor electromagnel is o second elsclro-
magnet spaced on a 13%" center line from the major
Totor electromagnet. Flectromagnets in hoth the rotor
and stator assemblies are identical, the individual elec-
tromagnets of cach being alighed axially and the coils
of each being wired so that each rotor slectromagnetic
pole will have the same magnetic polarity as the elec-
twraomagnet in the stater with which it is aligned and
which it is confronting at the time of discharge of the
capaciior.

Charging of the discharge capacitor or capacitors is
accomplished by an electrical switching circuit wherein
electrical energy from a battery or other source of d-c
potential may be applied in alternating poiarity to igni-
tion coils or other voltage stepoup arrangements fram
which a high veoltape d-c potential is derived throagh
rectification by diecdes.

The capacitor charging ¢ircuit comprises a pair of
high frequency switchers which feed raspective au-
tometive-type ignition coils employed as step-up trans-
formers, The “secondary™ of cach of the ignition coils
provides 2 high voltage sguare wave 10 a half-wave rec-
tifter to generate a high veltage output pulse of d-c en-
ergy with each switching alternation of the high fre-
quengy switcher, Only one polarity is used se that 2 uni-
directional pulse is applied 1c the capacitar bank being
charged.

Successive unidirectional pulses are accumulated on
the cupacitor or capacitor bank until discharged. Iis-
charge of the bank of capacitors cocurs across u spark
gap by arc-over. The gap spacing determines the volt-
age at which discharge or arc-over occurs, An array of
gaps is created by fixed elements in the enging housing
and moving efements positioned on the Totor shaft. 4t
the insiant when the movilg gap elemants arc posi-
tioned opposite fixed elements during the rotor mate.
tion, a discharge occurs through the coifs of the aligned
rotor and stator eleciromupnets to produce the repul-
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sion action between the siator and rolor electromagnet
caras.

A pluratity of fixed pap elements are srrayed in the
motor heousing to correspond o the locations of the sta.
tar slectromapnets in the howsing. The rotor gap zie-
muents eorrespond to the positions of the rotor electro-
magnels on the rotor so that at the instant of correct
alignment of the gaps the capacitors are discharped to
produce the pecessary current through the stator and
renor conls to couse the electromagnets to repel one an-
other.

The charginge circuis are arranged in pains, and ace
such that the discharge occurs through bath roter and
stator winditgs of the clectromagnets, which are appo-
site one another when the spark gup elements are
aligned and arc-over.

The speed of the rotor can be chunged by means of
g clutch mecianism associated with the rotor, The
cluteh shifts the positions of the rotor gap eiements 5o
that the discharge will enerpize the stator coils in a
manner to advance or retard the time of discharge with
respect to the normal rotorfstator alipnment positions.
The discharge through the rotor and sestor then necurs
whan the rotor has passed the stator 6%° for speed ad-
Vance.

By causing the discharpe to occur when the roter po-
sition is approsching the stator, the repulston pulse oe-
curs §%° betore the alignment position of the rotor and
stator clectromagnets, thus slowing the speed.

The ¢lutch mechunism for aligning capacitar dis-
charpe gaps for discharge is described as a control
hemd. §8 may be Heened to a firing contral mechanisim
in an automotive combuston engine in that it “fires”
the electromagnets and provides a return of any dis-
charge overshoot potential back ta the hattery ar oLher
SIETRY SOUICE.

The action of the controi head is extremely {ast.
From the foregoing description, i1 can be anlicipated
that an increase in the speed or a decresse in speed of
rotation can occur within the period in which the rator
electromugnel moves belwesn any palr of sdjpcently
located electromagrets in the stator assembly, which
are 407 apart in the exemplary 2ngine according to the
invention. Thus, speed changes can be effected in a
maximim of one-minth of 2 revniubion.

The rotoy speed-changing action of the control head
and its structure ave believed to be further novel fea-
tures of the invention, in that they maintain normal
120 firing positions during umform spaed or ratation
conditiong, but shitt to £6%° longer or sharter intervals
for speed change by the nove! shift mechanism in the
rotor clutch assembly.

Accordingly, the preferred embodiment of this in-
vention is an electric rotary engine wherein motor
torque is developed by discharge of high potential from
a bank of capacitors through stator and rotor electro-
magnet coils when the clectromagnets are in alignment,
The capacitors are charged from batiories by a switch-
ing mechanism, and are discharged across spark gaps
set to achieve the discharpe of the capucitor charge
volisge through the clectromagnetic colls when the
paps and predetermined rotor and stater electromagnet
pairs are in alignment.

Exemplary embodiments of the invention are herein

" iflustrated and described. These exemplary illustrations

and description should not he construcd as limiting the
invention 1o the embodiments shown, because those
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skilled in the arts appertaining (o the invention may
conceive of ather cmbodiments in the light of the de-
seription within the ambit of 1he appended claims.

RREIF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an explanatory schematic diagram of a ca-
pacitor charging and discharging circuit utilized in the
present invention;

FIG. 2 is a block diugram of an exemplary engine sys-
tem according to the invention;

FIG. 3 is a perspective view of a typical cngine system
according to the invention, coupled to an automotive
tramsmission;

FIG. 4 15 an axial sectional view taken at line 4---4 in
FIG. 3,

FIG. 5 is a sectional view taken ac line 5.—5 in FIG.
4;

FIGS. 6 and 7 are fragmentaty sectional views, corre-
sponding te a portion of FIG, 5, iflustraiing successive
advanced positions of the engine rotor therging

FIG. 8 ig art exploded perspective view of the rotor
and stutor of the engine of FIGS. 3 and 4,

FIG. % is 4 cruss-sectional view taken wt line 9—9 of
FIG. 4;

FIG. 10 is o partial sectional vicw, similar to the view
of FIG. 4, illustrating a different configuration of clec-
tromagnets in another cngine cmbadiment of the in-
vention;

FIG. Tl is o sectional view taken at fine 11—F1 in

FIG. 3, illustrating the control head or novel speed -

change controlling system of the cngine;

FIG. 12 is a s¢etional view, taken at line 32—42 in
FIG. 11, showing a clutch plate utilized in the spoed
change vontrel system of FIG. 11,

FIG. 13 is a fragmentary view, taken at line 13—13 3

in FIG. 12;

FIG. 14 is a scetional view, tuken at line 14—14 in
FIG. 11, showing a clutch plate which cooperates with
the clutch plate of FIG. 12;

FIG. 18 is a frupmentary sectional view taken at line
15—15 of FIG. 13;

FIG. 16 is a perspective view of elcctrothagneis uti-
lized in the present invention;

FIG. 17 is a schematic diagram showing cooperating
mechanical and eleetrical features of the prograrmmer
pottion of the invsntion,

FIG. 18 is an electrical scheratic diagram of ap en-
gine according to the invention, showing the electrical
relationships of the clectromagnetic components em-
bodying a new principle of the invention; and

FIG. 19 is a developed view, taken at ling 19—19 of
FIG. 11, showing the locations of displuced spark gap
elements of the speed chanping mechanism of an en-
gine according to the invention.

DESCRIPTION OF THE PREFERRER
EMBODIMEMT

As hereinbefore mentioned, the basic principlz of op-
eration of the enginc of the invention is the discharge
of a capacitor, across a spark gap through an inductor,
When a puair of inductors is used, and Lhe respactive
magnetic cores thoreof are arranged opposite and an-
other in magnetic polarity repulsion relation, the dis-
charge through them causes the cores to repel each
other with considerable l{orce,

Referring to the electrical schematic diagram of TIG.
1, a battery 10 energizes i pulsc-producing vibrator
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mechanism i@, which may be of the magnetic type in-
corparatiag an armature 18 moving hetween contacts
£3 and 14, or of the transistor type (not shown) with
which a high frequency bipolar pulsed obtput is pro-
duced in prisnary 17 of transformer 20, The pulse am-
plitude is stepped-up in sccondary U9 of transfonner
20. Wave form 19z represents the bidirectional or bi-
polat pulsed output. A dicde rectifier 21 preduces a
unidirectional pulse train, as indicated At 2ia, 1o charge
capacitor 26, A delay coil 23 is connected m series with
the uniputar pulsed oitput o capacitor 26, Successive
unidirectional pulses of wave 21a charge capacitor 26
to o high level, as indicated at 26, until the voltsge am-
plitude at point A reaches the breakdown potential of
spark pap 3. At the breskdown of spark zap 30, ca-
pacitor 2& discharges scross the are crested throsgh
the inductor coil 28. A current pulse is produced which
iagnetiees core 282 Simultaneously, another substan-
tially identical charging system 32 produccs a discharge
through inductor 27 across spark gap 29 to magnetize
care ZTa. Cores 282, 27z are wound with coils 28, 27
50 thal their mapnetic polarities are the same. As the
cores 27a, 2Ra confront one another, they tend to fly
apart when the discharge occurs through coils 27 and
28 because of repilsion of identical magnetic poles, as
tndicated by arrow 31. If core 284 is fixed or stalionary
anmd cure 272 is movabte, then core 372 may have tools
33 attached to it 1o perform work when the capacitor
discharges.

Referring to FIGS. 1 and 2, a d-¢ electrical source or
battery 10 energizes puisators 36 {including at least
twir vibrators 16 as previously described ) when switch
11 between the battery 10 and pulsator 36 s closed, to
apply relatively high frequency pulses to the primaries
of transformers 20. The sccondaries of transformers 20
are step-up windings which apply bipolar pulses, such
as pulses 1% (¥FIG. 1) w the diodes in converter 38,
"The rectified unidirectional pulsating output of each af
the diodes in converter 38 is passed through deiay coils
23, &d, thus forming a hamess 37 wound about the case
of the engine, as hercinafter deseribed, which is bes
{ieved to provide » static foating flux field. The outputs
from delay lines 37 drive respective capacitum in banks
3% to charge the capacitors therein to o relatively high
charge poiential. A programmer and rotor aml stator
magnet cantral array 40, 41, 42 is formed by spark gaps
positioned, as hercinafter described, so that at prede-
termined positions of the totor during rotation of the
enging, as hereinalter described, selected capacitors of
capacitor banks 39 will diseharge across the spark gaps
through the rotor and stator electromagnets 43, 44,
The converiers 38, magnetic hammess 37, capacitor
hanks 39, programmer 40, and controls 41, 42 from a
seiigs circuit path across the secondanies of transform-
ers 2 to the ground, ur point of reference potential,
4%, The capacitor banks 3% are discharged across the
spark gaps of programmer 40 {the rotor and stator
magnet controls 41, 42, The dischatrpe occurs through
the coils of stator und rotor electrumagnets 43, 44 o
ground 45, Stator and rotor electromagnets ane similar
to thosz shown at 3%, 2%, 28, 28z in FIG. 1.

The discharge through the coils of stator and rotor
electromagnets 43, 4d i accompanied by a discharge
overshoot or return palse, the output of which is ap-
plied in an appropriate polarity to a secondary battery
Eder 1o store this excess energy. The overshoot pulse re-
turns to battery 1da because after discharge the only
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path open is that to battery L0q, since the gaps in 440,
41 and 42 have broken down, becouse the capacitors
in banks 3% are discharged and have not yet recovered
the high voltage charge from the high frequency pulsers
36 and converter rectifier units 38.

in the event of a misfire in the programmer control
circuits 40, 41, 42, the capacitors are discharged
through a rotor safety discharge circuit 46 and returned
ter batteries 10-10a, adding 1o their capacity. The cir-
cuit 46 is connected between the capacitor bunks 39
and batteries 10, 10z,

Referring to FIG. 3, 2 metor or engine 49 according
to the present invention is shown connected with an au-
tomotive transmission 48. The transmission 48 repre-
sents one of many forms of loads 1o which the engine
may be applied. A motor housing 50 encases the oper-
ating mechanism hereinafter described. The program.
mer 4 is axially mounted at one end of this housing.
Through apertures 51, 52 a belt 53 couples to a pulley
57 {not shown in this vicw) and to an alternator 54 at-
tached 1o housing 50. A pulley 55 on the alternator has
two prooves, one for belt 53 1o the drive pulley 58 on
the shaft (not shown) of the cngine 49, and the other
for a belt 58 coupled to a pulley 59 on a pump 60 at-
tached to housing S0. A terminal box 61 on the housing
intercennects means between the battery assembly 62
and mator 49 via cables 63 and 4.

An intake 65 for air is coupled to pump 60 via piping
68, 69 and from pump 60 via tubing or piping 66, 70
tothe interier of housing 50 via coupling flanges 67 and
71, The air flow tends o cool the cngine, and the air
muy praferably be taintsined at a constant tempera-
ture and humidity se that a constant spark gap dis-
charge condition is maintained. A ciutch mechanism
80 is provided on programmer di,

Referring wo FIGS. 4, 5 and 9, rotor 81 has spider as-
semblies 83, 84 with thtee electromagnet coil assambly
sets mounted thereon, twa of which are shown in FIG,
4, on 85 at 834 and #5355, and on 86 a1 86« and 86h. One
of the third electromagnet coil assemblies, designated
87q, is shown in FIG, 5, viewed from the shaft cnd. As
more ¢learly shown in the perspective view of FIG, 8,
a third spider assembly 88 provides added rigidity and
4 eentral support for the rotor mechanism on shafc 81,

The clectromagnet sets 85« and 85h, Bba and 864,
872 and 8Tf, disposed on rotor 81 and spiders 83, 84,
and 88 cach comprize pairs of front units 85a, 86a, 872
and patrs of rear units 855, 868, 874, Each pair consists
of & major electromagnet and a minor clectromagnet,
as hereinafter described, which are embedded inan in-
suiating mulerial 9, which insulates the electromagnet
coil assemblies from one another and secures the elec-
tromagnets rigidly in place on the spider/rotor cage 81,
B3, B4, HH.

The interior wall 98 of housing 50 is coated with an
eiectrically insulating material 99 in which are embed-
ded electromagnet coils, as hereinalter described, and
the interiors of end plates 100, 101 of the housing 50,
On the insulating serface 98 of housing 50 is mounted
a series of stator electromagnet pairs 104q, identical
with electromapnct pairs 85a, Efa, 87a, ctc. Electro.
magnet pairs such as 10da or 1054 are disposed every
40 about the interior of housing 50 to form a stator
which cooperates with the rotor 81-88. An air gap 110
of very close tolerance is defined between the rotor and
stator electromagnets, and air from pump 65 flows
through this gap.
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As shown in FIG. 8, the clectromagnet assemblies,
such as 85 through R7, of the rotor and magnet assem.
blies, such as 104w in the stator are so embedded in
their respective insulative plastic carriers (rotor and
stator} that they are smoothly rounded in a concave
contoor for the stator, and in a convex contour on e
rotor to permit smooth and contineows rotation of
rotor 81 in stator housing 50. The ait gap 110 is uni-
lorm at all pesitions of any rotor element within the sta-
tor assembly, as is clearly shown in FIG, 16.

The rotor 81 and spiders 83, 84, 88 are cigidly
mounted on ashaft 111 journaled in bearing asscmblies
112, 113 which are of conventional type, far easy rota-
tian of the rotor on shaft 111 within housing 50,

Around the central ourer surface of housing 50 are
wound a numhber of trns of wire 23, 24 w provide a
static flux ceoil 114 as hereinbefore described, which is
2 delay line, as previously described.

FI(S. 5, 6, 7 and 9 are cross-sectional views of the
rotor assembly 81-88, arranged to show the positioning
and glignment of the rotor and stator electromagnet
coil assemblies al successive stages of the rotation of
rotor $1-88 through a portion of a cycle of aperation
thereof. For cxample, in FIG. 5§ the rotor assembly
81-88 is shown so positioned that a minor rotar elec-
tromagnet assembly 91 is aligned with a minor stator
electromagnet assembly FET,

As shown in further detail in FIG. 16, minor electro-
magtiet assembly 117 consists of an iron core 118,
grooved so that there may be wound thercabout a coil
of wire 11%. Core 118 is the same in stator clectromag-
net 117 as it is in rotor electromagnet 3.

As a position 13%° to the right of rotor clectromag-
net Y1, as viewed in FIGS. § and 16, there is a second
or major rotor clectromagnet 121 which has a winding
123 about its core 122, The electromagnets 91, 121 are
the pair 85a of FIGS. 4 and .

At a position 13%° ta the left of stator electromagnet
117, as viewed in FIG. §, there is a second or major sta-
tor clectromagnet 120 whose corc 122 is of the same
configuration as corg 122 of rotor electromagnet 121,
A winding 123 about core 122 of electromagnet 120 is
of the same character as winding 123 on electromagnet
121.

Electromagnat assembly pair 854 on the rotor is iden-
tical in configuration with that of the electromagnet
stalor assembly pair 104a except for the position rever-
sal of the elements 117-120 and 91-121 of the respec-
five paits.

There are nine pairs of electromagnets 120-117
(104a) disposed at 40° intervals ahout the interior of
housing 50. The center linc of core 122 of electromag-
net 120 is positioned 13%° to the lefl of the center line
of the core 118 of electromagnet 117, Three pairs of
clectromagnets 85a, 86e, 87¢ are provided on Totor as-
sembly #1-8R as shown in FIG. 8.

Other combinations are possible, but the number of
electromagnets in the rotor should always be an inte-
gral fraction of the numher of electromagnets in the
stator. As shown in FIG. 8, for the rotor asscmibly 854,
B3b, there are three of each of the front and hack pairs
of clectromagnetic assemblies. Similarly, as shown in
FIGS. 4 und 8, there are nine front and back pairs of
electromagnets in the stator sach as 10de and 10456,

In arder to best understand the operation of the rotor
8188 rotating within the stator housing 50 of an en-
gime according to this invention, the positions of rotor
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electromagnets 91 and stator electromagnets 117 are
initiatly exactly in line at the 13%° peripheral starting
position marked en the vertical center ting of FIG. 8,
The winding direction of the coils of these magnets is
such that a d-¢ current thraugh the coils 119 will pro-
duce a particular identical magnetic palarity on cach of
the juxtaposed surfaces 128 of magnet 117, and 126 of
magnat 21, (FIG. §). FIGS. 16 and 6 illustrate the next
step in the mution wherein the two major electromag-
ncts, L20 in the stator and 121 in the rotor, are in alipn-
ment.

When the d-c discharpes from the appropriate capac-
itars in banks 39 occur simultneously across spark
gaps through the coils 119 of efectromagnets 117 and
91, at the instant of their alignment, their cores 118 will
repel one another t cause rotor assembly 81-88 to ro-
tate cluckwise in the direction indicated by arrow 127.
The system does not move in the reverse direction be-
cause it has been started in the clockwise direction by
the alternator motor 54 shown in FiG. 3, or by some
other starter means. If started counterclockwise, the
rotor will continue 1o move counterclockwise,

As hereinbefore noned, the discharge of any capaci-
tor occurs OvVer a very short interval across its associs
aled spark gap, and the resulting magnetic tepulsion
action imparts molion to the rotor. The discharge event
occurs when electromagnets 117 and 91 are in align-
ment. As shown in FIG. 5, rotor electromupret e is
aligned with stator electromagnet 117, and rotor elec-
tromugnet 916 is aligned with stator electromagnet
117¢ at the same time that similar electromagnets 117
and 91 are aligned. A discharge uccurs through all six
of these electromagnets simultaneously {that is, 117,
915 117c, 91a, 117¢ and 91&). A capacitor and a spark
gap are required (or each coil of cach electromagnet.
Where, as in the assembly shown in FIG. &, front and
back pairs arc used, hoth the axia!l in-line front and
back coils are energized simultaneously by the dis-
charge from a single capacitor or fram a bank of paral-
leied capacitors such as 28, 26 (FIG. 1), Although
FIGS. 4 and 8 indicate the use of front and back elec-
tromagie s, it should be evident that only a single elec-
tromagnet in any stator position and 3 corresponding
single electromagnet tn the rotor position, may be uti-
lized to accomplish the repulsion action of the totor
with respeet to the stator. As stated, each electromag-
net requires a discharge (rom a single capacitor or ca-
pacitor bank acruss g spark gap for it to be energized,
and the magnetic polarity of the juxtaposed magnetic

core faces must be the same, in order o effect the re- -

pulsive wetion to produce the rotary motion,

Referring to FIGS. 8 und 6, the repulsion action
citses the rotor to move 13%° clockwise, while clec-
tromagnats 81, 2la and 915 move away from clectro-
magnets 117, 117 and 117e 10 bring clectromagnets
121, 121a and 1215 into respective alignment with
electromagnets 1202, 1204 and 1207, At this time, a ca-
pacitor discharge across a spark-gap into their coils 123
occurs, thus moving the rotor, Another 13147 ahead, as
shown in FIG. 7, major elactromagnets 121, 121z and
1214 come into alignment with minor electromagneis
1174, 1174 and i 17f, at which time a discharge occurs
to rapeat the repulsion action, this action continuing as
long as d-c power is applied to the system to charge the
capacitors in the capacitor banks.

F1G. I8 further illustrates the sequencing of the ca-
pacitor discharges across appropriate spark gap termi-
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nal pairs. Nine single stator coils and three single rotor
coils are shown with their respective intereonnecrons
with the: spark gaps and capacitors with which they are
associated for discharge, When the appropriate spark
gap terminals are aligned, at the points in the position-
ing of the rotor assembly for most effective repulsion
action of juxtaposed electromagnet cores, the dis-
charge of the appropriate charged capacitors across the
assoviated spark gap ocours through the respective
cails, The capavitors are discharged in sets of three
through sets of three coils at each discharge posttion,
as the rotor maves through the rotor positions. In FIG,
18, the rotor electromagncts are positiomed linearly,
tather than on a circular base, 10 show the electricnl ac-
tion of an glectric engine according to the invention.
These motor clectromagnets 200, 202, and 203 are
aligned with stator electromagnets 213, 214 and 215 g1
0%, [20° and 4507 respectively. The stator electromag-
fiets are correspondingly shown in a locar sehematic as
if roiled out of the stator assembly and laid side by side.
For clarity of description, the capacitors associated
with the rotor operation 207, 208, 209 and 246, 247,
248, 149, 282 anl 283 are arrunged in vertical align-
ment with the respective positions of the rotor coils
201, 202, 203 s they move from left 1o right, this cor-
respanding, to clockwise rotation of the rotor. The sta-
tor coils 213, 214, 213, 260, 261, 262, 263, 264, 265,
266, etc. and capacitor combinations are arranged side
by side, aguin to facilitate description.

An insulative disc 236 (shown in FIG. 17 as a disc,
but opened qut linearly in FIG, 18) has mounied
therzon three pap terminal blocks 222, 225 and 228,
Each block is rectangularly U-shaped, and each inter-
comnects two terminals with the base of the Ul Block
222 has terminals 2227 and 2225, block 225 has termi-
nuls 2254 and 225p, and block 228 has terninals 228¢
and 2284, When insulative disc 230 is part of the rotor,
as indicated by mechanical linkage 290, it can be seen
that terminal U 222 creates a pair of gaps with gap ter-
minals 223 and 224, respectively. Thus, when the volt-
age on capacitar 216 from charging circuit 219 is of a
value which will are over the air spaces hetween 222
and 223, and between 2225 and 224, the capacitor 216
will discharge into the coil of electromagnet 213 wo
ground. Similarly gap terminal U 235 forms a dual
spark gap with gap terminals 226 and 227 (o result in
arc-over when the voliage on capacitor 217, charged
by charging vircuit 220, discharges into the coil of elec-
tromagret 214, Also, U-gup terminal 228 with termi-
nals 228¢ and 2284, creates a spark gap with termirtais
229 and 230 to discharge capaciter 218, charged hy
charging circuit 221, into coil 218, At the same time,
rotar eoils, 201, 202 and 203 across gaps 21a-204,
2025-295 and 203c-206 each receivey a discharge
from respective capacitors 207, 208, and 209,

When the electromagnet coils 213, 214, 215 and
21, 202, 203 are eoergized, the repulsion action
«auses the rotor sssembly to move to position 2 where
a new simultaneous group of discharges occurs into
rotor cails 201, 202, and 203 from capacitors 246, 248,
and 282 across gaps 2012240, 2025242 und
2030-244, Simuhancousty, because gap-U-elements
222, 225 and 228 have also moved to position 2 with
the rotot assermnbly, capacitor 261 is discharged through
electromagnet coil 260, capacitor 265 is discharped
through electromagnet coil 264, and capucitor 269 is
discharged through clectromagnet coil 268 io alipn-
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ment with position 2 of the rotor electromagnet coils,
thus to cause the rotor electromaghets to move to posi-
tion 3 where the discharge pattern is repeated now with
capacitors 247, 249 and 283 discharging through the
rotor electromagnet coils 201, 202, 203, and the capac-
itors 263, 267 and 281 discharging respectively
throuph stator electromagnet coils 262, 266 and 280,

After each discharge the charging circuits 219221
and 272-277 for the stator capacitors, and 110-212
and 284-289 for the rotor capacitars, are operated
¢ontinuously from a battery source, as described earlier
with reference to F1G. 1, to constantly recharge the ca-
pacitors to which each is conneeted. Those versed in
the art will appreciate that, as each capacitor dis-
charges across an associated spark gap, the resulting
drop in potential across the gap renders the gap an
open circuit until such time as the capacitor can re-
charge to the arc-over level of the pap. This rechurge
to a discharge potential ogours hefore a rotor efement
arrives at the next position in question.

The mechanical schematic diagram of FIG. 17 fur-
ther clarifies the operation of the spark-gap discharge
programming system. A forward disc 236 of an electri-
cally insulative material, has thereon the set of U-
shaped gap terminal connectors previously described,
These are positioned at 0%, 120° and 240° respectively.
In FIG. 17, schematic representations of the position of
the coil and capacitor arrangements at the start of a
cyele are shown to correspond 1o the description here-
inabove with reference to FIG. 18. Accordingly, the
eoil and capacitor combinations 213216, 214/217,
and 215/21 8 are shown connected with their gap termi-
nals, respectively, 223,224, 226/227 and 229/230. On
the rotor coil and capacitor connection three separate
discs 291, 292 and 293 are shown, each with a single
gap terminal. The discs 291-293 are rotuled so as 10
position their respective gap terminals 201q, 2025 and
203¢ at 120° increments, with the 0° position corre-
sponding to the 0° position of U-gap terminal 222 on
disc 230.

Representative gap terminals are shown about the
peripheries of discs 230, 261-293 to clearly indicate
how, as the discs turn in unison, the gap alignments cot-
ruspond so that three Totor coilfcapacitor positions al-
ways line up with three stator coil/capacitors at 1207
intervals abour the rotary path, producing an alignment
every 407, there being nine stator coils. Thus there are
three simultaneous discharges into stator catls and
three into rotor coils at each 407 position. Nine posi-
tions displaced 40 apart provide a total of 27 discharge
poinis for capaciters into the rotor coils and 27 dis-
charge points for capacitors into the stator coils in one
revalution.

It will be understood that, as iliustrated in FIGS. 17
and 18, nine individua! electromagnet coils are shown
in the stator and three in the rotor, in order to show in
ity simplest ferm how the threc rotor electromagnets
are stepped forward from alignment with three of the
stator electromagnets, when the appropriate spark gaps
are in alignment, to effect the discharge of capacitors
through juxtaposed pairs of rotor/stator electromag-
nets. The repulsion moves the rotor electromagnet
from the stator electromagner to the next alignment po-
sitiom advanced at an arc of 40° from the precading
alignment position. In the interval until another rotor
electromagnet, 1 20° removed, is alipned with the stator
electromagnet that had just beer cxcited, the ABEOCT

0

n

20

(=
Lh

40

wn

0

12

ated capacitor is recharged to a potential which will
cause the spark gap to break down to produce another
discharge of this capacitor on the next revolution. Thus
the rotor moves from one position to the next, with ca-
pacitor discharpes occurring each 40° of rotation, a
total of nine per revolution. [t should be obvious that,
with other rotor/stater combinations, the number of
electromagnet coincidences and spark-gap discharges
will vary, For example, with the coil pairs shown in
FIGS. 4 through B, a total of 27 discharges wili aceur.
Although there are 18 stator electromagnets and three
mtar electromagnets, the discharge pattern is deter-
mined by the specific spark gap arrangement.

The rotor/stater configuration of FIGS, § and 8, in-
volving the major and mincr pairs of electromagnets
stich as 852 and 104g {the terms “minor” and “major™
referring to the difference in size of the glements), in-
clude nine pairs of eleciromagnets in the stator, such as
104a, with three electromagnet pairs of the rotor, such
as 852, Because of the 13%° separation between the
major and minor electromagnets in the rotor pair 88a,
with the same separation of minot and major electro-
magnets of the stator pair 104«, the sequence of rota-
tion and discharge described above, with respect to the
illustrative example of FIG. 5, involves the following:

L. A minor element 117 of stator pair 10dq is aligned
with the minor element 91 of rotor pair 85a. On the dis-
charge, this moves the rotor ahead 13%°,

2. The major rotor element 122 of the pair 854 now
5 aligned with the major stator element 1206 of the
next stator electromagnet pair, in the stator array as
shown in FIG. 6. On the discharge, the rotor moves
ahead 1347,

1. This brings the minor rator eleciromagnet 91 into
alignment with the major stator efectromagnet 1205 of
pait 1i4d, and the major cluctromagnet 122 {just dis-
charged) of pair 852 into alignment with minor electro-
magnet 1175 of pair 104«, and the rotor spark gap
ements into alignment with a diffzrent position of gap
clements connected with capacitors ot discharged in
the previous position of the votor. It shouwld be remem-
bered at this point that ir is the positioning of a rotat-
able spark gap array, similar to that illustrated in Fi(G5.
17 and 18, which controls the time of discharge of cu-
pacitors connected to these gap terminals. Therefore,
any electromagnet can be energized twice successively
from separate capacitors as the rolor bongs appropri-
ate gap terminals into alignment with the coil terminals
of a particular electromagnet.

Thus, although major electromagnet 1206 of pair
1044 has just heen energized as described above, it can
now be energized apain atong with misor rotor electro-
magnet 91 in step 3, hecause the rotor rmoved 1o 3 new
set of terminals of the spark gap arrays connected with
capacitors not yet discharged. These capacitors now
discharge through rotor electromagaet 21 and stator
clectromagnet 1208, caustng votor to move ahead an-
other £3%°, thus again aligning two minor electromag-
nets again, these heing 1176 of stator pair 1044 and 91
of rotor pair 85a. The rotor has now moved 40° since
step 1 above. The sequence is repeated, and it is to be
nated that at esch 134" step, the discharges rotate the
rotor another 13%°, There are 27 steps per revolution
with nine stator coil pairs. The discharge sequence is
not uniform, as is shown in Table L In the stator, thoce
major electromagnets 120° apart are energized twice in
ssquence tollowed by a hiatus of one step while three
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minor electromagnets of the stator, 120° apart, arc en-
ergized during the hiatus. In the rotor the major elec-
tromagnets are energized during a hiatus step following
two minor clectromagnet enecgization steps, A total of
27 emergizations are thus accomplished in the nine
pairs of coils of the stator.

In Table [, the leftmost column depicts the location
of each rotor arm BS, 86, 87 at an arbitrarily sctected
step No. 1 position. For example, in step 1 roter arm
&3 has a minor stator and minor rodor electrinmagnel in
alignment for capacitors to discharge through them si-
multaneously at the 13%%° position,

TABLEL

CAPACITOR NMSCHARGE SEQUENCE FOR ONE REVOLUTION
OF ROTOR LN 8YS5TEM OF FiGs. 5 AND B

Rator Statar
Sremr Mo Electro- Elecrro-
Ruur Arm Rotor magnet magnet
47 RS 35 Angle Mioor  Major  Minor  Majoc
1d 1 1% 13 143 X H
Ll 2 L] 26 203" X X
L2 El 21 Ll » x
13 4 2 53 L3 %
14 3 L % %
L5 r 24 BOF Ed %
1] o 25 43 173" % x
17 Y 0 106 211" % 3
18 @ 27 120 E %
19 10 1 130 1% x x
an 1 1 14 2/3° b %
1 12 1 160° n E
13 E3 4 173 1/a° x %
23 14 5 1B6 213 x Y
14 15 L] e x s
I3 14 T % *
26 17 k 16 20 X A
27 18 9 200 X x
1 19 10 285 1 X H
: 20 1L 20 2777 % x
3 21 1 2507 % x
4 22 13 283 1/3 LS ¥
5 23 T4 NG 2/3° -3 x
B 24 IS J20° % %
7 24 i 132 1y X %
B il 17 Jdg 2/3° x x
w a7 1R a60° x X

Similarly, in step I rotor arm 86 is at the 133%4° posi-
tion with a minar rotor and minor st2tar electiromagnet
in alignment for discharge. Simultanecusly, rotor arm
87 is at the 253%° position with a minor roler and
minot stator in alignment for capacitor discharge there-
through. The other steps of the sequence are apparent
from Table I, for each position of the three rotor aims
at any step and the juxtapositions of respactive stator
and totor electremagnet gloments at that position.

In the simplified motor arrangement shown in sche-
matic form in FICGL 18, with single electromagnet con-
figuration the alignment is uniform and the discharge
sequences follow sequentiaily.

As hereinhefore mentioned, a change in speed is ef-
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fected by displacing the stator spark gap terminals on

the rotor (shown at 236 in FIGS. 17 and 1B} cither
counter-clockwise or clockwise 6%° so that the dis-
charge position of the stator electromagnets is dis-
placed 6%° either clockwise or counter-clockwise of a
rotor glectromagnet at the time of discharge. Referring
to FIGS. 11 to 15, the simultancous discharge of sc-
lected capacitors into the clectromagnets so displaced
results in a deceleration at the time the rotor eiectro-
magnet 13 just approaching the associated stator, or an
acceleration if the rotor ¢clectromagnet is just leaving its
associated stator electromagnet. In each event, there is
a repulsive reaction butween the stator and rotor elec-

14

tramagnets, so that it the rotor is approaching the sta-
tor, there is a slow-down and if the rotor is receding
fram the stator there is a speed-up.

Referring to FIG. 11, clutch mechanism 304 about
shaft B11 is operated electromagnetically in conven-
tivnal manner to displuce the spurk-gap mechanism
236 which is operated normally in apprapriate match-
ing alighment with the rotor spark-gap discs 291, 292,
293, Clutch 304 has a fixed drive element 311 contain-
ing an electromapnetic drive ¢od] (not shown) and a
maotor element 310 which, when the electromagnetic
drive coil is cnergized, can be operated by a direct cur-
rent. The operation of motor element 319 brings into
operation spurk gap elements 224, 223 or 2237, 224F
of the system shown in FIGS. 4, 5 and 8, as illustrated
in FIG. 19.

The fixed stator coil spark pap terminal pairs 223,
214 and 266, 267 are arrayed about a cylindricul frama
322 which is fabricated in insulative material. Lo the il-
lustrative example of FIGS. 17 and 18, there are nine
such spark gap terminal pairs about the periphery of
cylinder frame 324, In the engine of FIGS. 4 to 8, a
total of 27 such spark gap pairs are involved. In addi-
tion, although not shown in the drawing, there are alse
pairs of terminals, such as 223+ or f, 224 or fand 2667
or f, 267r or f, displaced 63 on either side of the pairs
223, 224 or 266, 267 and all other pairs in the spark
gulr urray. the letters r and f denoting “retard” and
“‘faster.” The fatter displaced pairs of nsed in the con-
trool of speed of the engine rotor. The displaced pairs
not shown are involved with the aperation of cluth 304,
the speed changing control glement.

Clutch 304 is associated with shaft 111 in that the
maovable element 319 draws clutch disc element 316 on
shaft 11§ away trom clutch disc clement 322 when en-
erpized by a voltage of appropriate polarity appled to
its motor electromagnet 2EL, Soech clutch drives are
well known in the art,

The clutch mechanism 304 of FIGS, 11 and 19, when
not energized 1& in the conliguration shown in FIG, 11,
The energized configuration of clutch 384 is not specif-
ically iflustrated. Upon energization, spark-gap element
222 on dise 236 is displaced rightward, as viewed in
FIG. 1§, by broken lines 236X, into alignment with ihe
pasitions of fixed spark-gap terminals 223, 224f and
E67r, 266r, When the disc is in position 236X, the flat.
tenied edge 332 of pin 330 in dise 328 rides on surface
350 of disc 322, Nommally, the Dattencd edges 351 of
pins 330 ar= engaged aguinst the (lat edye 352 in recess
331 of disc 322, The displacement of disc 322 on shaft
111 ig effecied by the action of clutch 304 against
spring 334 (FIG. 13). An clectric switch (not shown)
of cluich mechanism 304 snergizes it from a d-¢ power
source, and has bwo pesitions, one for deceleration and
one for acceleration. 1a cither position, clutch 394 is
engaged to pull cluich disc 322 from clutch disc 325,
thomentarily. For the decelerate or the accelerate posi-
tion, the displaced alignment of spark gap elaments 222
is with the 224f, 223Fand the 224y, 223r spark.gap Ler-
minal clements. However, only the 224f, 223 spark-
gap elements are switched into operation with appre-
priate capacitors {or the accelerate position, while in
the decelerate position only the 223r and 2247 spark-
gap elements are switched into the circuit with their as-
sociated capacitors,

Of course, whet insulative disc 236 is displaced by
chutch 304, its gap terminals 322, 223 and 128 (FIGS.
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14 und 18) are ali displaced into the alignment position
of 236X o as o ¢ngage the r and {lines of fixed spark
gap clements, Although the nceelerate and decelerate
positions of disc 236 are the sanwe, It is the switching
it operation of the 223, 224 or 266, 267 exemplary
ror fpairs of terminals which determine whether speed
up or slow down action of the rutor will accur.

The momentary displacement of clutch disc 322
from clutch dise 325 results in totation of disc 325
about disc 322 through an angle of 120° The detent
ball and spring mechanism 320, 321 in disc 323 posi-
tions itself between one detent dimple 328 and u suc-
ceeding one 328 at a position 1207 away un dise 325,
As stated, flat 332 of pin 330 rides on surface 350 of
disc 322, and pin 330 leaves the pin-holding groove
33/352 aleng ramp 333 in disc 322 during the mo-
mentary lifting of disc 322 by clutch 304, Pin 330 falls
back inl the next groove 331 at a point 120° further
on about dise 322, Pin 330 falls into place in groove
331 an ramp 334, Pins 330 are rotatable In their sock-
ets 353, so that for either clockwise or counter-
clockwise rotation, the flat 351 will engage the flat 352
by the particular ramp it encounters,

The deceleration ar acceleration die 10 the action of
clutch 304 thus occurs within u 120" interval of rota-
tion of dise 325. Misc 322 during this interval may only
move a fractton of this are.

There has been described hereinabove an electromeo-
tive enging system wherein at least onc electromagnet
is in a fixed position and a second electromagnet of
stmilar configuration is juxtaposed with it in 4 magnetic
polarity relationship such that, when the cores of the
electromagnets are energized, the juxtaposed core
faces repel one ancther. One core being fixed and the

second core being free to move, any attachments to the -

second electromagnet core will move with it. Hence, if
a plurality of fixed cores are positioned abeut a circular
confining housing, and, within the housing, cores on a
shuft are free to move, the shaft is rotattonally urged
cach time the juxtaposed fixed and Totatable cores are
in alignment and energized. Both the fixed and the
movable cores are connected Lo spark gap terminat ele-
ments, and the associuted other terminal elements of
the spark gaps are connected to capacitors which are
changed to 4 high voltage from pulsed unipolar signal
gencrators, These capacitors are discharged through
the electromagnets across the spark gaps. By switching
selected groups of capacitors into selected pairs of
spark gap elements displaced from the normal uni-
formly positioned elements for discharge through the
electromuagnets, the rotor of the citcular array systems
is aceelerated and decelerated.

By confining a fixed electromagnet array in 3 lineur
configuration with a lincarly movable electromagnet to
which o working teol iz attached, exciting the juxta-
pased pairs of electromagnets by capagitar discharge
results in the gencrafion of linear force for such tools
as punch presses or for discharging projectiles with
considerable energy.

The inventor ¢laims:

1. An electric engine comprings:

a housing;

an array of electromagnets uniformly spzeed in said

housing to form a stator;

a rotor cage on a shaft journaled in and tolatable

within said houstng and within said stator, said
rotor cage having thercon a speced armay of elec-
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tromagnets similac o sald stator electromugnets
and in number comprising an integral fraction of
the number of electromagnets in said stator array;
each of the efectromugnets of said stator and of said
rotor having a magnetizabie core of particular con-
figuiation and each being wound with a ceil such
that a pulse of unidirectional electric curremt
through said coll magnetizes the respective core
thereof to 4 particular magnetic poiarity, and the
faces of rotor cores juxtaposing selected stator
cores are magnetized to the same polarity, the jux-
taposed cores thereby tending o repel one an-
other, ong lead of each of the stator and rotor coils
being connected to 4 common terminai, the other
lead of each of sald colls being connected to 2 gap
terminal, the gap terminals of said rotor coils heing
on the rotor and equal in number to the number of
coils therean and matching the positions of said
rotor efectromagnels thereon, the gap terminals of
said stator being equal in pumber to the nurnber of
coils on the stator and disposed uniformly about
said stator to match the positions of said stator
electromagnets within said housing;

a first artay of capacitors each having @ terminal in
common with the commuon coil terminal of said sta-
tor electromagnets, and cuch capacitor having its
other teriminal connected to a gap terminal arrayed
adfacent the gap terminal of an elecitomagnet as-
sociated therewtth,

a second array of capacitors, each having 1 terminal
in common with said common terminal of said
rotor electrontagnet coils but equal in number to
the number of capacitors in said stator array, the
other terminals of suid capacitors in said second
array heing connected to pap terminaly arrayed
ibout said housing so as to be in axial alignment
with said stater gap terminal positions and being
zlignahle with said rotor pap terminals as said rotor
is rotated in said housing and rospective gap termi-
nals of sald rotor coils pass each second array ca-
pacitor gap terminals at a predetermined gap dis-
tanee;

gap coupling terminals on said rotor equal in number

to the number of rator electromagnet coils and po-

sitioned 1o mateh the rotor electrimagnet positions
on said rotor, the gap coupling terminals being ro-
tatable with said rotor so as to pass said adjacent
stator ¢oil ard associated stator capacitor gap ter-
minul at a predetermined distsnce therefrom;
plurality of capaciter charging circuits conngcted
respectively across each of said capacitors in both
said first and said sccond arrays of capacitors for
charging each of said capacitors to0 a predeter-
mined high d-.c potential;

lirst source of unidirectional electric potential con-

neeted W each of said capacitor charging circuits

fur energizing said charging cirewits; and

a second unidirectional clectric potential source con-
nected to said electromagnets of said rotor and said
stator of such polarity as to receive a charge from
the inverse inductive discharge of the electromag-
net coils as their fields collapse following the dis-
charge of each capacitor through u rotor or stator
electromagnet coil,

whereby whenever a rotor electromagnet is aligned
opposile a stator electromagnet, the rotor coil gap
terminal of that electromagnet is opposite an asso.

=
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ciated second eapagitor array gap termingl, and a
gap coupling terminal of suid rotor is aligned oppo-
site the stator electromagnet coil gap terminal and
associated first capacitar gap terminal, the capaci-
tors discharge the charge therean across the gaps
through their associated clectromagnet coils to
magnetize their respective juxtaposed electromag-
net cores 1o cuuse them to repel one another, thuy
aligning a succeeding pair of rotor and stator clee-
tromagnets for capacitor discharge across their re-
spective gaps, to cause them to repel one another,
alignments rolor rolation within the housing con-
tinuously bringing successive rotor-stator cleckro-
magnets into alignment for discharge of the eapaci-
tors therethrouph to produce rotary motion of the
rotor on said rotor shaft continuously so long as en-
erpy from said first source of unidirectional electric
potential is applied to said churging circuits 1o re-
charge said capacitors after each discharge.

2. In an electric engine having a roter comprising

electromapnetic coil means rotatable within a stator

comprising similar electromagnetic coil means, said

elertromapnetic coil means being polarized for mag-

netic repulsion;

capacitor means electrically coupled across sucees.
sive spark paps to sclected ones of said coils of said
stator and all of the coils of said rotor;

charging means connected 1o said capacitor means

for charging said capacitor means to an electrical

charge potential sufficient 10 causc arcing across

said spark paps to result in the discharpe of said ca-

pacitor means through the electromagnetic coils so

that the electromagnetic coil means repel one an.

other; and

unidirectional electric power source connected to

syid churging mcans to cnergize said charging

means Lo continue charging said capacitor means

following each discharge whereby the rotar of said

enging is rnamtained in rotation by the successive

discharges of said capacitor means across succes.-

sive spark gaps into said electromagnetic coil

MEans,

3. An cleetric engine according to claim 2, wherein:

the charging means includes electronic square core
oscillators connected to said unidirectional electric
power source and includes step-up means and a
rectifier to produce u substantial voltage step up
from the voltage of said power source.

4. An electric engine according to claim 2, wherein:

the charging means includes a vibrator connected to
sald power source, and step up transformer and
rectifier means tix provide a high voltage for charg-
ing said capacitor means.

5. A motive force produging means comprising:

at least a first electromagnet means including at least
one coil wound about & core,

it lgust g sceond electromagnet means including at
least one coil woend about a core similar ko said
first core,

the respective eores being positioned adjacent to one
another so that the magnetic polarities of the adja-
ccnt core surfaces are the same when a unidirec-
tional electric currcnt s passed through the coils,

at least one capacitor means having ong terminal
thereof connected to one terminal of both of said
electromagnet coils,
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the other terminal of said capacitor means being cun-
necled to ane terminal of a spark gap means, the
other terminals of the coils of both siid first and
said second electromagnet means being connected
ta the other terminal of suid spark gap means,
at least one unidirectional pulse churging means con-
nected 10 said capacitor means to charge said ca-
pacitor means 1o a relatively high potential suffi-
cient to arc across said spark ghp means at prede-
termined spucing of said gap terminals, and

asource of unidirectinnal potential connected to suid
churging circuit 10 energize suid charging means,

whereby upon application of current from said po-
tenrial source to said charging mesns the succes-
stve pulses generated thereby charge said Capacitar
means to a voltage level suthicient to arc across said
spark pap means to prodiice a discharge path for
saif capacitor means through said coils o canse
said electromagnet means to repel one another
with a substantial force.

6. A molive force producing means according to
claim 5, wherain: .

said first electromagnet means is sccured moa rela-

tively stable housing, and said second electromag-
net means is connected with and freely movable
relative to suid stable housing, and has utilization
means connected thereto for performing work
therswith when sald capacitor means discharges
through said cotls of said electromagnet means.

7. A motive force producing means accarding to
claim 6, whercin said utilization means is a motor rotor
coupled with said second ecleetromagner means and
said first electromagnot means s a stator,

8. A mutive torce producing means according. to
claim 6, wherein said utilization means is a piston at-
tached to said second electromagnet means and is mov-
able therewith to produce hammer-like blows when
said capacitor means discharges through said cleciro-
magnet means. ) .

9. In an electromotive foree generating system as dis-
closed, means for accelerating or decelgrating the mo-
tion of a force generating system, said means compris-
ing:

at least two juxtapased electromagnetic core ele-

ments, ane fixed and one movable, including coils
wound thersabout to provide a repulsion tendency
when said cores arc energized,
spark gap termimals connected with said coils,
capacitor means connected with said spark gap ter-
minals to discharge across said spark gap terminals
through said coils when a charge of suflicient volt-
age level appears across said capacitor means, thus
to energize said juxtaposed electromagnets to in-
duce said juxtaposed eleciriomagnet cores to repel
one another,
charging means conneccted to said capacitors for
charging them to said sufficient voltage level, and

selective positioning meuns coupled with said spark
gap termminals and with ar least said movable elec-
tromagnet core to cause selective displucement of
said movable cone with respect to said fixed cotc to
accelerate or decelerate the motion of the mavable
core relative to the fixed core.

I0. An clectromative force generating system ac-
cording to claim 9, wherein:

said juxtaposed electromagnetic cores include u plu-

rality of fixed cores and a smaller number of mov-
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able cores, sald smaller number being an integral
tfraction of the number of fixed cores, and

said selective positioning means is an electromag-
netic cluteh covpled with said smaller number of
movable cores for movement therewith, and in-
cludes selective displacement means coupled with
said spark gap terminals connected with selected
capacitors in said capacitor means and selected
cambinations of coils in said plurality of fixed clece-
tramagiie s, .

11. The method of generating motive power compris-

ing the steps of:

a. positioning similar electromagncts in juxtaposed
relationship with their respective coves arranged
for repulsion when said electrnmagnets are encr-
gized, .

b. charging capacitors ta

©and

«. discharging said capacitors simultaneousiy through

a relatively high patential,

said clectromagnets across spark paps set to break 2

down at said relatively high potential,
thereby to cause said similar electromagnets to repel
one another with considerable loree, .
12. The method of generating mative power defined
in claim 11, wherein in said positioning step at least one
of said electromagnets is maintained in.a fixed position
and another electromagnet is free to move relative to
said fixed electromugnet,
13, The method of generating motive power accord-
ing to ¢laim 11, wherein:
the charping step includes the chargitg of capacitors
to & relatively high potential from a pulsed unipolar
source of electric energy.
14.In an electromagnetic capacitor discharge engine
including movable clectromagnets and fixed electro-
magnets, sald mavable electromagnets being movable
into-pelar alignment with said fixed clectromagnets, ca-
pacitor means, means for charging said capacitor
means, and means for discharging said charged capaci-
tor means through said fixed and movable electromag-
nets to polarize aligned fixed and polarized electromag-
nets for magnetic repulsion, an acceleration and dece!-
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eration control means camprising:
first seiective means for momentarily delaying the
discharge of the capacitors until the movalle elec-
tromagnets in said enpine have bepun to recade
from the fixed elcctromagnets, in order 1o acceler-
atg the motion of said movable electromagnets by
the added impetos of the repulsion, and

second selective means for momentarily acoclerating

the discharge of the capacilors to ocour at a point
in the mation of the movable electromaygnats where
said movable electromagnets are approaching suid
fixed electramagnets to decelerate the motion of
said movable electromagnet by the tendency
repel the approaching electromagnet by the fixed
clectrormaynet.

15, An electric engine, comprising:

fixed electromagnets; .

movable electromagnets movable into alignment

with said fixed electromagnets;

capacitor means;

means for charging said capacitor meuns; and

means for discharging said charped capacitor means

through said fixed snd maovable electromagnets to
polarize sald aligned fixed and movable elecero-
mugnets for magnetic repulsion,

16. An clectric engine =zs recited in claim 185,
wherein: said means (ot discharging said charged ca-
pacitor means comiprises voltage breakdown switch
TTHCATIS.

17. An electric engine as recited in claim F6,
wherem:

said voltuge breakdown switch means includes at

lzast one terminal movable with at least one of ssid
inovable electromagnets for breaking down when
said at least one of said movahle electromagnets is
i aligniment with a said fixed electromagnet.

18. An eiectric ¢ngine as recited in claim 17,
wherein: '

sald voltage breakdown switch means comprises a

spack gap means,
*
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[57] ARSTRACT

Disclosed is an Electrical Driving and Recovery Sys-
tem for 2 High Freqeency environment. The recovery
system can be applied to deive present day direct-cur-

rent or alternating-current loads for better efficiency. It
has a Jow-voliage source coupled to a vibrator, = traps-
former and a bridge-type rectifier to provide a high
voltage pulsating sigmal to a fiest capacitor. Where a
high-voltage source is otherwise available, it may be
coupled directly to a bridge-tyne rectifier, causing a
pulsating signal 1o the first capacitor. The first capacitor
in turm is coupled to a high voltage anode of an eleciri-
cal converston switching element tobe. The switching
element tube also includes a low voltage anode which is
comnected to & voltage source by 4 commutator and a
switching clement tube. Mounted around the high volt-
age anode is a charge regeiving plate which is coupled
to an inductive load ta transmit 1 high voltage dis-
charge from the switching element tube to the load.
Also coupled to the load is 2 second capacitor for stor-
ing the back EMF created by the collapsing electrical
field of the load when the current o the lead is bocked.
The second capachtar is coupled to the voltage source.
When adapted to present day direct-current or afernar-
ing-current dewvices the load eould be 2 battery or ca-
pacitor to enhance the productivity of electrical enerpy.

8 Claims, 5 Drawing Figures
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EFFICIENT POWER SUPPLY SUITABLE FOR
INDUCTIVE LOADS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an electrical driving
system and a conversion element, and maore partico-
larly, t0 a system for driving an inductive load in a
greatly improved and efficient manner.

2. Deseriptiom of the Prior Act

In the opinion of the inventor, there is no known
device which provides the conversion of energy from 2
direct-currpnt eleciric source oF an alternating-cnrrent
electric source to a mechanical foree based on the prin-
ciple of this invention. EXAMPLE: A portable energy
saurce, (1} such as & battery, (2) such as alternating-cnr-
rent, (3) such as the combination of battery and alternat-
ing-current, may be used with highly improved effi-
cteney 10 gperate 4 mechanical device, whose output is
a linear or rodary force, with an attendant increase in the
useful productive period between external applications
of energy restoration for the energy source.

SUMMARY OF THE INVENTION

The present invention provides a more efficient driv-
ing system comprising a source of electrical voltage; a
vibrator connected to the low-voltage source for form-
ing 8 pulsating signal; & transformer comnectad to the
wibrator for receiving the pulsating signal; a igh-volt-
uge source, where aveilable, connected to a bridge-type
rectifier; ar the bridge-tvpe rectifier connected to the
high veltage pulse output of the transformer; a capaci-
tor for receiving the voltage pulse output: a conversion
element having first and second anodes, elecirically
conductive means for receiving a charge positioned
ubout the second anode and an ouipur rerminal con-
nected to the charge receiving means, the second annde
being connected to the capacitor; » commutator con-
nected to the source of clectrical voltage and 1o the first
anode; and an inductive lpad connected to ihe output
terminal whereby a high energy discharge between the
first and sevond anodes is transferred o the charge
recelving means and then to the inductive load.

As a subcombination, the present invention also in-
clodes a conversion clement compristng a housing; a
first low voltage anode mounted to the housing, the first
anode adapted to be connected to a voltage source; a
second high voltage anode monnted 1o the housing, the
second anode adapted to be connected to a voltage
scurce; electrically conductive means positioned about
the: second anode and spaced therefrom for receiving a
charge, the charge receiving means being mounted to
the bousing; and an output terminal communicating
with the charge receiving means, said terminal adapted
to be connected to an inductive load.

The inventiom also includes & method for providing
power to an induetive load comprising the steps of
providing a voltage source, pulsating a signal from said
couree; increasing the voltage of said signal; rectifying
said signal; storing and increasing the signal; conducting
said signal to a high vaitage anode; providing a Jow
voliage to a second anode to form a high energy dis-
charge; electrostatically coupling the discharge to a
charge receiving element; conducting the discharge 10
an inductive load; coupling 2 sceond capacitar to the
lpad; and coupling the second eapacitor io the sonree.
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It is an aim of the presemt invention to provide a
system for driving an inductive load which system is
substantially more efficient than any now existing.

Another cbject of the present invention is to provide
a system for driving an inductive load which is reliable,
Is inexpensive and simply constructed.

The foregoing objects of the present invention to-
gether with various other objects, advanrages, features
and results thereof which will be evident to those skilled
in the art in Hght of this disclosure mav be achieved
with the exemplary cmbodiment of the invention de-
scribed in detail hereinafter and illustrated in the ac-
companying drawings,

BRIEF DESCRIFTION OF THE DRAWINGS

FIG. 1is a schematic circuit diagram of the electrical
driving system.

FIG. 2 15 an elevational sectional view of the electri-
cal conversion element.

FIG. 3 is a plan sectional view taken along linc 3—3
of FIG. 2.

FIG. 4 is a plan scetional view taken along line 4—4
of FIG. 2.

FIG. & s 2 schematic circuit diagram of the alternat-
ing-current input circuit.

DESCRIFTION OF THE PREFERRED
EMBODIMENT

While the preseni invention is susceptible of various
madifications and altemative constructions, an embodi-
ment is shown in the drawings and will herein be de-
scribed in detail. It should be understood however that
itis not the intention to imit the inveation to the partie-
ular form disclosed; but, on the contrary, the invention
is to cover all modifications, equivalents and sltemative |
constructions falling within the spirit and scope of the
invention as expressed in the appended claims.

There is disclosed herein an electrical driving system
which, on theory, will convert low veltage electric
energy from a source such as un clectric storage battery
to & high potential, high coreent energy pulse that is
capable of developing a working force at the inductive
output of the device that is more efficient than that
which is capable of being developed directly from the
energy source. The improvement in efficiency is further
enhanced by the capability of the device to retum that
portion of the initial energy developed, and not used by
the inductive load in the production of mechanical en-
ergy, to the same or second energy reservoir or source
for use elsewhere, or for storage.

This system accomplishes the results stated shove by
harnessing the “electrostatic” or “impulse™ energy cre-
ated by a high-intensity spark generated within a spe-
cially constructed electrical conversion switching ele-
ment tube. This element utilizes a low-voltage 2node, a
high-voltage anode, and one or more “elecirostatic™ or
charge receiving grids. These prids are of a physieal
size, and appropriatzly positioned, as to be compatible
with the size of the tube, and therefore, directly related
to the amount of energy 0 be anticipated when the
device 15 operating,.

The low-vgliage anode may incorporate a resistive
device tn aid in contrelling the amount of currem
drawn from the energy sourec. This low-voltage anode
15 connected to the energy source through a mechanical
commutator of 4 solid-state pulser that controls the
timing and duration of the energy spark within the
clement. The high-voltage anode is connected 1o 2 high-
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vultage potential developed by the associated circuits,
An energy discharge occurs within the element when
the external control circuits permit. This shor duration,
high-voltage, high-current energy palse is captured by
the “clectrostatic™ grids within the tube, stored momei-
tarily, then transferred 1o the inductive output load.

The increase in efficiency anticipated in converting
the electrical cuergy o mechanical energy within the
inductive koad is attributed o the olillzation of the mest
optenum timing in inirodusing the electrical energy o
the Ioad device, for the oplimum pericd of ume

Further enhancement of energy conservarion is ac-
camplished by capiuring a significant portion of the
energy generated by the inductive lbad when the useful
energy field is collapsing. This energy is normally dissi-
pated in load losses thal are conirary to the desired
energy utilization, and have heretofore been sccepled
because no suitable means had been developed to har-
ness Lhis energy and restore it Lo s suitable cncrgy stor-
age device,

The present invention 1s concerned with two con-
cepts or characteristies. The first of these characlerisnes
is obmerved with the introdoction of an energlang cur-
rent through the inductor, The inductor creates a eon-
trary force (counter-electromotive force or CEMEF)
thai opposes the encrgy mtroduced oo the inductor
This CEMF increases throughont the time the ioiro-
duced energy is increasing,

In normal applications of an alternaring-curreni to an
inductive Joad for mechanical applications, the useful
work of the inductar s accomplished prior to terminat-
ing the application of energy. The excess energy applied
is thereby wasted.

Previous attempts to provide energy wputs 1o an
inductor of time durations limited to that period when
the eptimum transfer of inductive energy to mechanical
enargy is occuring, have been limited by the ability of
amy such device o handle the high current required to
optimize the encrgy transfer,

The second characteristic 18 observed when the ener-
gizing current is temoved from the inducior. As the
current is decreased, the inductor generares an EMF
that opposss the removal of current or, in other waords,
produces an energy souree at the output of the inductor
rthat simulates the original energy source, redueed by
the actual enerpy removed frem the circunt by the me-
chanical load. This “regencrated”, or excess, energy has
previously been Jost due to a farlure to provide a storage
capability for this cnergy.

In this invention, a high-voltage, high-current, short
duration energy pulse i applicd to the inductive load by
the conversion element. This element makes possible
the use of cerrain of that energy impressed within an arc
across & spark-gap, without the resuitant deterioration
uf circuit elements normally associated with high en-
ergy electrical arcs,

This nvention atso provides for caprure of 2 cerwamn
pordion of the energy mduced by the high mductive
Lick produned by the abrupt withdrawal of the intra-
duced current. This abrupt withdrawal of current s
atiendant upom the termination of the stimulatiog arc,
The wvoltage spike so created is imposed upon a capaci-
tor that couples the atrendant current 10 a secomdary
enermy storage device.

A navel, bur not essential, circuil arrangement pres
vides far switching the energy source and the energy
storage device, This swirching may he so arranged as to
actuate automatically at predetermined times. The
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swilching may he at specified penods determined by
experimentation with a particular device, or may be
actuated by some contrel device that measures the rela.
tive enetgy conilent of the hwo anergy reservoirs,

Referring now to FI1GE 1, the system 10 will be de-
scribed in additional detail. The potential for the high-
voltage anode, 12 of the convarsion element 14 is devel-
opad across the capacitor 16. This voltage is produced
by drawing a low current from a battery source 18
through the vibrator 20, The effect of the vibrator is 1o
create a pulsating input ta the transformer 22, The turns
raiin of the transiormer is chosen to optimize the valt-
ape applied to a bridge-type reetificr 24, The oetpai of
the rectifier is then a series of high-voltage pulses of
modest current. When the availabic source is already of
the high voltage, AC type, it may be coupled directly to
the bridge-tvpe rectifier.

By repetiticus application of these output putses from
the bridge-type recrifier to the capacitor 16, 4 high-volt-
age, high-level charge is built up on the capacitor,

Control of the conversion switching element tube s
maintained by a commutator 26. A series of contacts
mounked radially about a shaft, ar a solid-state swilch-
g device sensitive 10 time or other variable may be
uged for this control element. A switching element tube
Lype one-way enerpy path 28 is introduced between the
commutater device and the conversion switching ele-
meni [ube to prevent high energy arcing at the commu-
tator current path. When the switching element tube is
closed, currem from the voltage source 18 is routed
throupgh a resistive element 30 and a low vollage anade
32. This causcs a high energy discharge between the
anades within the conversion switching {;lg:rr_lcnt tubg
14.

The energy conten of the high energy polse is elec-
trostabically coupled 10 the conversion grids 34 of the
convorsion clement. This electrostatic charge is applied
through an output terminal 60 (F1G. 2) across the oad
inductance 36, inducing a strong electromagnetic field
about the inductive load. The intensity of this eleciro-
magnetic feld is determined by the kigh electromotive
porential developed upon the electrostatic pnds and the
very short ime duration required to develop the energy
pulse,

If the inductive load 15 voupled mupnetically to o
mechamzul load, s strong initis] torque is developed
that may be efficiently wtilized to praduce physical
work.

Upon cessation of the enerpy pulse (arc) within the
conversion switching element tube the indoctive load is
decoupled, allowing the electromagnetic field about the
inductive load to collapse. The collapse of this energy
field induces within the inductive load a counter EMF.
This counter EMFE creates a high positive potential
across g second capacitar which, in tarn, is induced intg
the second energy storage dewice or battery 40 as a
charging current. The amount of ¢harging current
avatlable to the battery 40 is dependent upon the initial
conditions within the circuit ot the time of discharge
within the conversion switching element tube and the
amount of mechanical energy consumed by the work
laac.

A spark-gap protection device 42 is included in the
circtit to protect the mductive load and the rectifier
elements from unduly large duchurge currents. Should
the potentials within the circuit eaceed predetermimed
values, fixed by the mechanical size and spacing of the
elements within the protective devier, the sxcess en-
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ergy is dissipated (bypassed) by the protective deviee to
the circuit common (electrical ground).

Diodes 44 and 46 bypass the excess overshoot gener-
ated when the “Energy Conversicn Switching Element
Tobe” is triggered. A switching element 48 allows -
ther energy storage source to be used as the primary
energy source, while the other battery is vsed as the
energy retrieval unit. The switch facilitates interchang-
itg the source and the retrieval unit 2t optimom inter-
vals to be determined by the utilization of the conwver-
sion switching element tube. This switching may be
accomplished manmually or auromatically, as determined
by the choice of switching element from among a large
variety readily available for the purpose.

F1GS. 2, 3, and 4 show the mechanical structure of
the conwversion switching element tube 14, An ocuter
housing 50 may be of any msulative material such as
glass. The anodes 12 and 22 and grids 34a and 34b are
firmly secured by nenconduactive spacer material 54,
and §6. The resistive element 30 may be intrgduced into
the low-veltage anode path to control the peak corrents
through the conversion switching element tube. The
resistive element may be of a piece, or it may be built of
one of more tesistive elements Lo achieve the desired
result.

The anode material may be identical for each anode,
or may be of differing materials for each anode, as dic-
tated by the most efficient wtilization of the devies, as
determined by appropriate research at the time of pro-
doetion for the intended use.

The shape and spacing of the clecirostatic grids is
also susceptible to variation with application (voltage,
current, and energy requirements).

It is the contention of the inventor that by judicious
mating of the elements of the conversion switching
element tube, and the proper selection of the compo-
nents of the circuit elements of the system, the desired
theotetical results may be achieved, It is the inventor's
contention that this mating and selection process is well
within the capabilities of intensive research and devel-
opment technique.

Let it be stated here that substituting a source of
electric alternating-current subject to the required cur-
rent and/or voltage shaping and/or timing, either prior
to being considered a primery energy source, or there-
after, should not be constreed to change the described
utilization or application of primary energy in any way.
Buch energy conversioo 1s readily achieved by any of a
multitude of well established principles. The preferred
embodiment of this invention meraly assumes optimum
utilization and optimum benefit from this invention
when used with portable cnergy devices similar in prin-
ciple 1o the wet-cell or dry-cell battery.

This invention proposes to utilize the ensrgy con-
tained in an internally generated high-voltage electric
spthe (energy pulse) to electrically energize an induc-
tive load; this induetive load being then capable of con-
verting the energy so supplied into a wseful clectrical or
mechanical cutput,

1o operation the high-voltage, short-duration elecinic
spike is generated by discharging the capacitor 16
across the spark-gap in the conversion switching ele-
ment tube. The necessary high-voltage potential is
stored on the capacitor it ncremental, additive steps
from the bridge-type rectifier 24,

When the energy source is 2 direct-current eleciric
energy storage device, such as the battery 12, the input
to the brid ge rectifier is provided by the voltage step-up
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6
transformer 22, that is fn turn ¢nergized from the vibra-
tor 20, or solid-state chopper, or similar device to prop-
erly drive the transformer and rectifier circuits.

When the encrgy source is an alternating-current,
switches 64 disconnect transformer 22 and the input to
the bridge-type rectifier 24 is provided by the voltage
step-up transformer 66, that is in turn energized from
the vibrator 20, or solid-state chopper, or similar device
tg properly drive the transformer and rectifier cirguits,

The repetitions output of the bridge rectifier incre-
mentally increases the capacitor charge toward its max-
imum. This charge is electrically connected directly to
the high-voltage anode 12 of the conversion switching
elemeni tube.

When the low-voltage anode 32 i connecied to a
source of curreal, an arc is created in the spark-gap
designated 62 of the conversion switching element tube
equivalent to the potentia! stored op the high-voltage
anode, and the current available from the low-voltage
anode. Because the duration of the arc is very short, the
instantanecus voliage, and instantaneous current may
both be wery high. The instantanecus peak apparent
power is therefore, also very high. Within the conver-
sion switching element tube, this energy is absorbed by
the grids 3¢ and 34k mounted circumferentially about
the interior of the tube,

Control of the energy spike within the conwversion
switching element tube is accomplished by &8 mechani-
cal, or solid-state commutatar, that closes the circuit
path from the low-voltage anode to the current source
at that moment when the defivery of energy to the
output lead is most auspicious. Any number of standard
high-accuracy, variable setting devices are available for
this purpose. When control of the repetitive rate of the
systemn’s output is regwired, It is accomplished by con-
trollihg the time of connection at the low-voltage an-
ade.

Thus there can be provided an electrical drving
system having a low-voltage source coupled to a vibra-
tor, a transformer and a bridge-type rectifier to provide
a high wvoltage pulsating signal to a first capacitor.
Where a high-voltage sonree is otherwise available, it
may be coupled direct to a bridge-type rectifier, causing
a pulsating signal to a first capacitor. The capacitor in
turn 1s coupled to a high-voltage ancde of an electrical
conversion switching element wbe, The element also
includes 2 low-voltage annde which In turn 1= con.
nected to a voltege source by 2 commutaror, a switch-
ing element tube, and a variable resistor. Mounted
around the high-voltage anode is 2 charge receiving
plate which in turn is coupled to an inductive load ta
transmit a high-voltage discharge from the element to
the load. Also coupled to the load is a second capacitor
for storing the back EMF created by the collapsing
electrical field of the load when the current to the load
is blocked. The second capacitor in turn is coupled to
the voltage source.

What is claimed is:

1. An elecirical driving system comprising:

a source of electrical vollape;

a vibrator connected to sald source for forming a

pulsating signal;

a transformer connected 1o said vibrator for receiving

said pulsating signal;

a rectifier connected to said transformer having a

high-voltage pulse ouotput;

a capacitor for receiving said volage pulse output;



4,595,975

7

a conversion switching element tube having first and
sccond anodes, electrically conductive means for
receiving a charge positioned abowt sakl secomd
ancde and an output terminal connected to said
charge receiving means, said sccond ancde being
connecled 0 said capaciton

a commuator coonceled L said sonrce of electrical
voltage and 1o said first anode; and

an inductive Joad connected o said ourput terminal
whereby a high energy discharge berween saud iirst
and second anodes is tramsferred to said charge
receiving means and then to said inductive load

2. A system as claimed in claim 1, incinding

a second capacitor for receiving a charge from said
load,

1. A system ag claimed in ¢lam 2, including

a ywitching element tube positiomed in senes berween
said commutator and said first anode.

4. A system as claimed in claim 3, including

a second source of voltage and a switch for receiving
a signal from said second capacitor,

3. A syslem as clgimed in claim 4 wherein:

sald conversion switching element tube includes a
resistive element in series with, said first anode; and

said charge receiving means is tubularly shaped.
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6. A system as in claim I wherein said source com-
prises a direct current source and wherein said system
further comprises:

a source of alternating current; and

4 swilch means for selecting sald direst-current or

said alternating-current power source as input to
said rectifier,

7. A systetn as i claim 1 wherein said rectifier com-
prises 3 hridge-type rectifier,

& A wethod for providing power Lo annductive load
comprising the steps of

providing a voltags source;

pulsating a signal from said source:

increasing the voltage of said signal,

rectifying said signal;

staring and increasing said signal;

conducting said signal 10 a high-voltage anode;

providing a low-voltage to a second anude 1o form a

high enerpy discharge;

electrostatically coupling said discharge to a charge

receving efement;

conducting said discharge to an inductive load;

coupling a second capacitor to said load; and

coupling said capacitor 10 said source.
® F L] L L]
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Disciosed ts an electrical driving and recovery system
for a high frequency environmenl. The recovery system
can be applied to drive present day direct-current or
alternating-carrent loads for better efficiency. It has a
low-voltage source coupled to a vibrator, a transformer
and z brdge-type rectifier to provide a high volage
pulsating signal to 2 first capacitor. Where a highvolt-
age source is otherwise available, it may be coupled
directly to a bridge-type rectifier, causing a pulsating,
signal to the first capacitor. The first capacilor in urm is
coupled to a high voltage anode of an electrical conver-
sion switching element tebe. The switching clement
tube also includes a low volhiage anode which s con-
nected to a wvoltage source by a commutator and a
swilchmg element tube. Mounted around the high velt-
age ancde is a charge recetving plate which is coupled
ta an inductive load Lo tranemit 2 high voltage dis-
charge from the switching element tube to the load.
Alse coupled to the load is a second capacitur for stor-
ing the back EMF created by the collapsing electrical
field of the Joad when the current to the Joad is blocked.
The second capacitor is coupled to the voltage source.
When adapted to prusent day dircet-current or alternat-
ing-current devices the load conld be a battery or ca-
pacitor 1o enhance the productivity of electrical energy.

4 Claims, 5 Drawing Figures
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EFFICIENT ELECTRICAL CONVERSION
SWITCHING TUBE SUITABLE FOR INDUCTIVE
LOADS

This is a division of application Ser. No. 662,33%, filed
Oct. 18, 1984, now 1.5, Pat. No. 4,595,975

BACKGROUND OF THE INVENTION

1. Ficld of the Invention

The present invention relates to an electrical driving
system and a conversion element, and more particw-
jarly, to @ system for driving an inductive lnad in 2
greally improved and efficient manner.

1. Description of the Prior Act

In the opinion of the inventor. there is no known
device which provides the conversion of encrgy lrom a
direet-current eleciric source or an alternating-current
electric source to a mechanical force based on the prin-

ciple of this invention. EXAMPLE: A portable energy

sourze, (1) such s a battery, (23 soch as alternating-cur-
rent, (3) such as the cambination of bartery and alternar-
ing-current, may be used with highly improved effi-
ciency to operate & mechanical device, whose output is
a linear or rotary forew, with an attendant increase in the
wseful productive period between cxternal applications
of energy restoration for the enerpy source.

SUMMARY OF THE INVENTION

The prosent invention provides a more cfficient driv-
inp system comprising a source of electrical voltage; a
vibrator connecied 1o the Jow-voltage source For form-
ing a pulsating signal; a transformer connected to the
vibraror for receiving the palsating signal; a high-volt-
ape source, where available, connected to a bridge-type
rectifier; or the bridge-type rectifier connected to ihe
high voltage pulse output of the transformer; y capaci-
tor for receiving the voltage pulse output; a conversion
element having first and second anodes, electrically
conductive means for receiving a charge positioned
abgut the second anode and an output ferminel con-
nected to the charge receiving means, the second anade
being connecled 10 the capacitor; u commutator con-
nected to the source of electrical voltage and to the fAirst
anode; and an inductive load comnected to the output
terminal whereby a high energy discharge between the
first and second anodes is transferred to the charge
recelving means and then to the inductive load.

As a sub-combination, the present invention also in-
cludes a conversion element comprising a housing; a
fivst low valtage anade movnted o the housing, the first
ancde adapied to be connected 1o a voltage source; &
second high volrage anode mounted to the housing, the
secand anode adapied to be connected to B voltage
source; electrically canductive means posttioned about
the second anode and spaced therefrom for receiving a
charge, the charge receiving means being mwounted o
the housing; and an output terminal commumcating
with Lhe charge receiving means, said terminal adapted
to be connected to an indoctive Ioad.

The invention also includes a method for providing
power to an inductive load comprising the sieps of
providing a voltape source, pulsating a signal from said
source; increasing the voltage of said signal; rectifying
said signal; storing and increasing the signal; conducting
said signal 10 a high voltage snode; providing a low
voltage to a second anode to form a high energy dis-
charge; electrostatically coupling the discharge to a
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charge recerving element; conducting the discharpe to
an inductive foad; coupling a second capacitor to the
load; and coupling the second capacitor 1o the source.

L is an aim of the presenl invention to provide 2
system for driving an indoctive load which system 15
substantially more efficient than any now existing,

Amnnther otject of the present invention is to provide
a syslem for driving an inductive load which is refiable,
is inexpensive and simply constructed.

The foregoing objects of the present invention to-
gether with various other objects, advanrages, features
and results thereof which will be evident to those skilled
in the art io light of this disclosure may be achieved
with the exemplary embodiment of the mvention de-
scribed in detail hereinafter and illustrated o the ac-
companying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 11z a schematic circuit diagram of the electrical
driving system.

FIC3. 2 is an elevational sectional view of the electri-
cal conversion clement.

FIG. 3 is a plan sectional view taken along ling 3—3
of FIG. 2.

FIC:. 4 is 2 plan sectional view taken along line 4—4
of FIG, 2,

FIG. 5 is a schematic cirenil diagram of the alternat.
INE-current input circuit,

DESCRIFTION OF THE PREFERRED
EMECDIMENT

While the present invention is susceplible of various
modifications and aliernative constructions, an embodi-
ment 15 shown in the drawings and will herein be de-
seribed in detail. It should be understood however that
it is not the intention 1o limit the invention to the partic-
ular form disclosed; but, on the contrary, the invention
is to cover all modifications, equivalents and alternative
constructions falling within the spirit and scope of the
invention as expressed in the appended claims.

There is disclosed herein an electrical driving system
which, on theory, will convert low voltage electric
energy from a source such as an electric slorage battery
o & high porentigl, hiph current energy pulse that is
capable of developing a working force at the mductive
output of the dewvice that iz more efficient than that
which is capable of being developed directly from the
energy source. The improvement in efficiency is further
enhanced by the capability of the device to return that
partion of the initial energy developed, and not used by
the inductive ead in the production of mechanical en-
ergy, to the same or second energy reservoir Of source
for use ¢leewhere, or for storage.

This system accomplishes the results stated above by
harnessing the “electrostatic” or “impulse” energy cre-
ated by a high-intensity spark generated within a spe-
cially constructed elecirical conversion swilching ele-
ment tebe. This element utilizes & low-voltage anode, a
high-voltage anode, and one or more “'electrostatic™ ar
charge receiving grids. These grids are of a physical
size, and appropriately positioned, as to be compatible
with the size of the tube, and thercefore, divectly related
to the amount of encrgy o be anticipated when the
device is operating.

The low-vcltage anode may incorporate a resistive
deviee to aid in controlling the amount of current
drawn from the energy source. This low-vollage anode
is connected to the energy source through a mechanical
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commuiaior or a solid-stale pulser that controls the
timing and duration of the energy spark within the
element. The high-voltage anode is connected to a high-
voltage potential developed by the assogtated circuits,
An energy discharge acears within the element when
the external controd circuits permit, This short duration,
high-voltage, high-current energy puise s captured by
the “‘electrostatic™ grids within the tube, stored momen-
rarily, then transferred to rhe inductive output load.

The increase in efficicney anticipated in converting,
the electrical energy to mechanical energy within the
inductive load is attributed to the utilization of the most
pptimam timing in introducing the electrical energy to
the load device. for the opiimum period of time.

Further enhancement of energy conservation is ac-
complished by capturing 2 stgnificant portion of the
energy generamted by the induective oad when the useful
energy field is collapsing. This energy is normally dissi
pated in lgad hosses that are contrary 1o the desiced

i

pnergy wiilization, and have heretofore been accepred =

because no suitable means had been developed to har-
ness this energy and restore it to a suitable ensrgy star-
apge device,

The present invention is concerned with two con-

cepts or characteristics. The first of these characteristios ~

is observed with the introduction of an energizing cur-
rent through the inductor. The inductor creates a con-
trary force {counter-clectromotive forece or CEMFT)
that opposes the energy introduced inio the inductor.
This CEMF increases throeghout the time the intro-
duced energy Is increasing.

In normal appiications of an alternating-current to an
inductive Toad for mechanical applications, the useful
work of the inductor s ageomplished prior 0 fermimat-
ing the application of energy. The excess encrgy applied
& thereby wasted.

Previous attempts to provide energy inputs to an
inductor of time durations limited to that period when
the optimam transfer of inductive energy to mechanical
energy is ocooring, have been limited by the zhility of
any such device ta handle the high current required o
optimize the enerpy transfer.

‘The second characteristic is observed when the ener-
gizing current is removed from the inductor, As the
current is decreased, the inductor generates an EMF
that opposes the removal ef current or, in other words,
produces sn energy source at the putpot of the inductor
that simulates the original energy source, reduced by
the actual energy removed from the circuit by the me-
chanical load. This “regencrated”, or excess, energy has
previously been lost due ta a falure to provide a storage
capability for this energy.

In this invention, a high-voltage, high-current, short
duration enerpy pulse is applicd to the inductive load by
the conversion element. This element makes possible
the use of certain of that energy impressed within an arc
across a spark-gap, without the resuliunt deterioration
of circuit elements normally associated with high en-
ergy electrical arcs.

This invention also provides for capture of a gerfain
portion of the epergy induced by the high inductive
kick produced by the sbropt withdrawal of the imrro-
duced current. This abropt withdrawal of current is
attendant upon the termination of the stimulating arc.
The vollage spike so created is imposed upon a capaci-
tor that couples the attendamt corrent 1o a secondary
energy stotage device,
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A novel, but oot essential, cireuil arrangement pro-
vides for switching the energy source and the energy
storage device, This switching may be soarranged as Lo
gcluate automalically at predetermined  times, The
swilching may be at specified periods determined by
experimentation with a particular device, or may be
actuated by some controf device that measures the rela-
tive enetgy conlent of the TWo energy reservoirs.

Referring now to FIG, 1. the svsiem 10 will be de-
scribed in additional detail. The potential for the high-
voltage anode 12 of the conversion element 14 is devel-
oped across the capacitor 16, This voltage is produced
by drawing a low current from a battery source 1%
throwugh the vibrator 200 The effect of the vibrator is to
create a pulsating input to the transformer 22. The mrns
ratio of the transformer is chosen to optimize the volt-
ape applied to a bridge-type rectifier 24, The output of
the rectifier is then a series of high-voltage pulses of
madest curccnt. When the available source is already of
the high voltage AC type, it may be coupled directly to
the bridge-lype rectifier.

By repertitious application of these aulput pulses from
the bridge-1ype recrifier to the capacitor 16, a high-velt-
age high-level charge is built up on the capacitor.

Control of the conversion swiiching element tube is
mamtained by 4 commutalor 26 A senes of contaces
mounted radiaily about a shalt, or a solid-state switch-
ing deviece sensitive Lo tUme or other variable may be
used for this control element. A switching element tube
type onc-way energy path 28 is introduced between the
commutator device and the conversion switching ele-
ment tube to prevent high energy arcing at the commu-
tator current path. When the swilching clement tube s
clased, current from the voltage source 18 is routed
thromgh a resistive giement 30 and a low voltage annde
32. This causes a high energy discharge between the
anodes within the conversion switching element tube
14.

The energy content of the high energy pulse s elec-
trostatically coupled to the conversion grids 34 of the
conversion ebement. This electrostatic charge is applied
thrangh an output terminal &0 (FIG. 23 across the load
inductance 36, induecing a strong electromagnetic field
about the inductive load, The intensity of this electro-
magnetic field 15 determined by the high clectromotive
potential developed upon the electrostatic grids and the
very shaort time duration reguired to develop the energy
plse.

If the mductive load 15 coupled magnetically to a
mechanical load, a strong initial torque is developed
that may e cfficiently widlized to produce physical
work.

Upon cessation of the energy pulse (arc} within the
conversion switching element tube the inductive load i3
decounpled, allowing the electromagnetic field abouwt the
inductive load to collapse. The collapse of this energy
field induces within the inductive load a counter EMF,
This counter EMF creates a high positive potential
across a second capacitar 38 which, in turn, is induced
into the second energy storage deviee or battery Has a
charging current. The amount of charging current
available o the hattery 40 is depandent upon the mitial
conditions within the circuit at the time of discharge
within the conversion switching element tube and the
amount of mechanical energy consumed by the work
load.

A spark-gap protection device 42 is included in the
circuit 1o protect the inductive Joad and the rectifier
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elemems from unduly large discharge currents. Should
the potentials within the cirenil exceed predetermined
values, fixed by the mechanical size and spacing of the
elements within the protective deviee, the excess en-
ergy is dissipated (bypassed) by the protective device to
the circuit commuon {slectrical groundh

Diodes 44 and 46 bypass the excess overshoor pener-
ated when the “Energy Conversion Switching Element
Tube™ is trigeered. A switching clement 48 allows ci-
ther energy storage source to be used as the primary
energy source, while the other battery is wsed as the
energy relrieval unit. The switch facilitates interchang-
ing the source and the retrieval unit at optimum inter-
vals to be determined by the wtilization of the conver-
sion switching element tube. This switching may be
gecomplished manuatly or automatically, as delerminced
by the choice of switching element from among & large
variety readily available for the purpose,

FI(3&, 2, 3, and 4 show the mechanical structure of
the conversion switching clement tube 14, An oculer
housing 50 may be of any insulative material such as
plass. The anedes 12 and 32 and grids 3dw and 335 are
firmly secured by nonconductive spacer material 54,
and 56. The resistive element 30 may be introduced into

=]

2
th

the low-vollage anode path to contro? the peak currents

through the conversion switching clement tube. The
resistive elemeni may be of a piece, or it may be built of
one or more resistive elements fo achicve the desired
result,

The anade material may be identical For cach anods,

or may be of differing materials for each anode, as dic-
tated by the most efficient utilization of the device, as
determined by appropriate research at the time of pro-
duction for the inended ese.

The shape and spacing of the electrastatic grids is

also susceptible to varigtion with application {vollape,
current, and energy requiraments).

It is the contention of the inventar that by judicious
mating ©f the elements of the conversion swilching
element twbe, and the proper selection of the compao-
nents of the circuit elements of the system, the desired
thearetical tesults may be achigved. It is the inventor's
cantention that this mating and selection process is well
within the capabilities of intensive research and dewvel-
opment technique,

Let it be stated here that substituting a source of
electric alternating-current subject to the reguired cur-
tenl and/or voltage shaping and /or timing, either prior
10 being considered a primary energy source, or there-
after, should not be constroed 1o change the described
utilization or application of primary energy in any wiy.
Such energy conversion is readily achieved by any of a
moltitude of well established principles. The preferred
embhodiment of Lhis invention merely assumes optimum
utilization and oprimum benefit from this invention
when used with portable encrgy devices similar in prin-
ciple to the wel-cell or dry-cell battery.

This invention propases to wlilize the energy con-
tained i an internally generated high-voltage clectric
spike {energy pulse) to elecirically energize an indue-
tive load; this inductive load being then capable of con-
verting the energy so supplied inlo a useful clectrical or
mechanics] output

In operation the high-voltage, shori-duration electric
spike is penerated by discharging the capacitor 16
acruss the spark-gap in the conversion switching ele-
ment tube, The necessary high-veoltage potential is
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stored on the cepecilor in meremental, additive steps
Mrom the bridge-ype rectifier 24

When the energy source is a direct-current clectric
energy storage device, such as the battery 12, the input
Lo the bridge rectifier is provided by the voltage step-up
transformer 22, that is in turn energized from the vibra-
tor 28, ar solid-stale chopper, or similar device to prop-
erly drive the transformer and rectifier cireuits,

When the energy source is an altermating-current,
switches 84 discomncel transformer 22 and the input to
the bridge-tvpe rectifier 24 is provided by the veliage
step-up transformer 86, that s 1n turn energired from
the vibratar 20, or sohid-siale chopper, or similar device
1 property dove the transloemer and rectifier circuits.

The repetitious cutput of the bridge rectificr imcre-
mentally increases the capacitor charge toward its max-
imum. This charpe is elecirically conneeted direcily to
the high-voltage anode 12 of the conversion switching
clement tube.

When the loww-voltapge anode 32 & connecied to a
source of current, an arc is created in the spark-gap
designared 62 of the conversion switching clement tube
cguivalent to the potential stored on the high-voltage
anode, and the current available from the iow-voliage
anide. Becuuse Lthe duration of the arc s very short, the
instantaneows voltage, and instantanecus current may
both be very high. The instantancous peak apparent
pawer is therefore, also very hiph. Within the copver-
sion swirtching element tube, this energy is absorbed by
the grids 3z and b meounted circumferentially about
the inlerior of the tube,

Contro] of the energy spike within the conversion
swilching element tubg is aceomplished by a mechani-
cal, or solid-state commuotator, that closes the circuit
path from the low-veltage anode o the current sonrce
al that moment when the delivery of energy 1o the
output load s most auspicious. Any number of standard
high-accuracy, variable setting devices are available for
this purpose. When control of the repetifive rate of the
SVSLET'S DUtput is required, it is accomplished by con-
trolling the time of connection at the low-voltage an-
ode.

Thus there can be provided an electrical driving
system having & low-voltage source coupled to a vibra-
tor, a transformer and u bridge-type rectifier to provide
a high woltage polsating sipnal to a first capacitor.
Where a high-voltage source is otherwise available, it
may be coupled direct to & bridge-type rectifier, causing
a pulsating signal to a first capacitor. The capacitor in
torn is coupled to a high-voltage anode of an electrical
conversion switching element tohe. The element also
includes a low-vellage anode which in tarn is con-
nected Lo 4 voltage source by a commautator, a switch-
ing element tube, and a variable resistor. Mounted
around the high-vollage anode is a charge receiving
plate which in turn is coupled o an inductive load ©
transmit a high-voltage discharpe from the element to
the load. Alse coupled to the load is 4 second capacitor
for storing the back EMF created by the coliapsing
electnical field of the load when the current to the load
is blocked. The secand capacitor in tum is coupled to
the voltage source,

What s cluimed is:

1. An electrical conversion switching clement tube
comprising:

a closed insulative housing (50);

a first low-voltage anode (32) mounted internally to

said housing and extending internally to an electri-
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cat discharge arca (62), sald first enode adapted
be connected to a voltage source external to the
housing;

a second high-voliage anode (12) mounted internally
to said housing and extending internatly to said
electrical discharge area (62), said second anode
also bring adapled 10 be comnecled 0 a voltape
source external to the housing:

clectrically conductive means (348) positioned inter-
nally within said housing and extending circumfer-
entially about said svcond anode while being di-
rectly caposed thereto but not condoctively cun-
neeted thereto but, rather, spaeed thercfrom for
receiving an eglectrostatic charge from the second
anode when a discharge current is triggered across
said discharge area between said first and second

anodes, sald charge receiving electrically condee- 3

3
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45
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8
tive means also boing internally moanied Lo said
housing; and

an output terminal (M) communicating with said

charge receiving clectrically conductive mueans,
said terminal adapted to be connected to an induc-
uve Inad externally of said housing,

2. An electrical conversion switching element tnhe as
claimed in claim 1, including a resistive element (307 in
series with said first anode.

3. An cleetrical conversion switching clement tube as
claimed in claim 1 wherein:

said charge receiving electrically conductive means is

tubuiarly shaped.

&, An electrical conversion switching element tube as
claimed in clamn 3, including

& second tubularly shapad charge receiving electri-

cally conductive means {3de) positioned circumfer-
entially about said first mentioned charge receiving

electrically conductive means.
* * L2 - *
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APPENDIX I

Three U.S. Patents by Dr. Nikola Tesla

1. USP#593,138 - "Electrical Transformer"

2. USP# 685,958 - "Method Of Utilizing Radiant Energy"

3. USP# 787,412 - "Art of Transmitting Electrical Energy
Through the Natural Medium"
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NIKOLA TES

ELECTRICAL

UnNITED STatrs PaTenT

LA, OF XEW YORIT,

N, Y.

TRANSFORMER

EPTCIFICATION foyming part of Letters Patenl ¥o. 583,199, dated Novomber 2, 1897,

Agplization Bied Marsh 20, 1307, &

7ial Ba BE28,450, (Mo reedsld

Ta mf.-’ WROT: TE BRGSO eI R

Je it known that 1, NIKoLA TLsLA, ‘n airi-
zel of the Unilled Skaes, restding at New
York, in the eounty and Siale of New Yok,
fueve inventod eortain new and uselul Tin-
provements in Kleetrienl Transformers, of
which the Tollowing ©5 0 specifieation, refou-
oiee beitg hiad Lo the drawings necompany-
ing sl for ming o part of the =ame.

The present application is based upon an
gt s which T have devised and cimployed
forr the purpose of doveloping alestrieal ene-
rents of high potential, whicl translormers
or induelkion-coils sonstructed on the prinegi-
plos hervetodore Tollowed i e manuafeelore
of sueh instriwents gre wholly ineapalile of
pradncing or practieally wtillzing, al leasl
withoubserious liability of the destruetion of
Lhe apparatoyg itsell and duoger o porsous
approaching or handling it

The improvement involves a novel forn of

trangformer or iwduckion-coil and o system
for the transmiszion of clectrienl energ

weis of the e in which ihe energy of the

sonree 1s raised to 2 mneh higher potential
for fransmissinn over the line than hay ever
haew praciically emplogol herotofore, and e
AppATLINg s colislruetod with refereries o (he
produciion of such a potential and so as 1o
be not only free from the dauger of injury
frow tle desteunetion of insulation, hut safe
to Trandle.  To this cud T eonstraet an ivdne-
rlam-enil o transformer i whieh the primary
and seeondary coils are wound or arvanged
it gueh mannce that the cowveluiions of the
cotclnetorof the latter will Do fariler ramoted
from the pripuwy as Le Hability of ingory
from, the effecls of pofenilal [neroases, the
terminal e point of highess potential being
the nash remote, and so et Delween wd ja-
cent econvololions there shall e the least pos-
#ille dilercuee of polsntial,

‘I'he type of coil In whiell the lasl-naned
Toatuzes aee presenl s the Hat spin L[,dﬂt[t"{l‘-
Torm T generully caunloy, winding Lhc pritnary
on the oulside of the hor’rjmlu\ anid taking
ol the current irom t‘lm lutier ab the co
oriouer end of the spirel. 1 oy dopatt
ot vary 1his forw, owoever, in the
hereinalter speeitied.

I eonstrieiing my improvoed transformers
Iemploy a lengtl of =eecndaey which is ap-

fat
a1m

Tueriieliers

proximabely one-guarier of the wive length
of 1he electr{eal Alstirbaree iw the elveuitiin-
cluding the speondary eoil, Lased on the ve-
lneity of propagation of electrion] distnrl-
anees Mirough sneh civenit, or, In geoernl, of
such Ti 1WL11 that the pelentiad ad e terminat
of the wmnd‘uy which i5 the more remoie
[rom the primary shall be at its mascinmmm.
Tn ustng these coils I eonnectone cud of the
gecondary, or that iu proximicy to the pri-
mary taearth, andin erderomere eifectually
provide against injury Lo persons ov to the
apparatus Lalso eonneet i owith the prim;w-y.

In the accompauying denwings, Flgnretisa
tlingram illuatrating 1he plan of winding and
sonnection which [ 0‘11]:10\' i cemstrucling
my improved coils and the mawner of using
thiin Cor the teansmission of energy over long
distances,  Pig. Tizaside clevation, and Eig.
8 u sile elevition and part section, of modi-
fierd forms of indwetion-coll mnde in accord-
auce wih wy luvention.

Adesignaies acove, which may Lo magueiie
wlion so desived,

I3 is e sceondary eoil, wound upon said

s eore ingererally spival form,

C s the primary, which is wound aronmul
in proximity tothe seeondary.,  One terminal
of thes It ler will be at the conter of thoe spival
eolly and from s <he cwrrent iz taken tu
ling or Lor other porposes. The other fermi-
nal of the sccondary is conneeled to cavth
and preferably alag ta the primarr,

When two eolls nre used 10 4 transmission
avetem In which the crrrents are ralged toa
Tiigls pofenlial nuel than recowvartal tos lower
potential, the recelving-transformer will be
nonstrueted and eonnected in the same mate-
neras the first—thed e o say, theinner or ¢ou-
ter end of what eorregpondz to tlie seecondary
of e Brest will e connceled fo o gnd the
other end 1o earth avul to o local eleeals o
tIlAL whielt eorresponds to the ptinnti' of e
L gueh ease alzo the lHne-wies
L supported Dl such manner a3 v 1 lnsy
Ly the current Juluplug_, Lrom o Lo obie
in ifs vielnity and in soutact with eartl- .
for example, by means of lony inzulator

Pmounted, preferably, onometal poles, so that
cinease of lealage fecan tho liwe i will puss

harmlessly to eavih. Tn Vig. 1, whore gueh

tilysamn & is son-

a system {8 illnateated,
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oW
as conncaled wilh the cn):.c:pur ling eivewit
of 1he veecivi T Leanslorier,

|.]10 oils tn the Torn of
o ilat spieal A he seeodary wagy Be wournd on
A support in the shape ol o trastium of acone
and the primavy wound aronnd Hs ase, as
sliewr In Mg, 2,

B preantice Lov apmars
dinary usage the coilfapeeleraily cor
on tha plae lustended in 1
e LT ave spouls of insuiating
wlhick the seeandary ! \\cmml—,u 111‘:' pres
cilEe, Tiwever, In fwn sertions, sooas Lo eon-
stilule voally fwo muﬁl- s The peimar
C s poapieatly-wound flot steip surrouwding
botl secondavies I

The inner teriuinnls of {he
Iod ol theonsh 1ubes of Dnsulating wnlerial
[, while the alisr ar el side reeminals e
cineoted with the primies

The Tongll of the secondery eoil 13 or off
el aecondoer eoll wlhen bwoare dsed, as in
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UNITED STATES

PAaTENT OFFICE,

NIKOLA TESLA, OF NEW YORK, N. Y.

METHOD OF UTILIZING RADIANT ENERQY.

SPECIFICATION forming parh of Letters Patent Ko, 685,988, dated November 5, 1901,
; Apgliestlon fled ¥arch 21,1901, Borlsd Hou 62,154, (Nomodalall

To all whom it mey concern:

Boitknownthatl, NikoLa TESLA, acitizen
of the United Staies, residing at the borough
of Manhattan, in the city, eonnty, and State
of Kow York, have inventad certain new and
uselnl Improvements in Methods of Utilizing
Radiant Energy, of which the following is a
spoeification, reference being had tothe draw-
ings accompanying and forming a prart of the
sane,

It is well known that certaln radiationg—
such as those of ultra-violet light, eathodie,

- Rosnigen rays, or the like--possess the prop-
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erty of charging and discharging conductors
of eleetricity, the discharge being partien-
larly noticeable when the conductor upon
which the rays impinge is negatively electri-
fied. These radiations are generally consid-
erad to be ethar vibrations of extremely small
wave lengths, wnd in explacation of the phe-
nomena ooted it has been assnmed by some
anthorities that they ionize or render eon-
doeting the atmoaphers through which they
are propagated, My own cxperiments and
observations, however, lead mo to eonelu-
sions mare in aceord with the theory hereto-
fore ndvanced by me that sources of such
radiant enorgy throw off with great veloeity
minute partielss of matter which are strongly
eleetrified, and therefore capable of charging
an electrizal conductor, or even if not so may
at any rate dischargs an slectrifised eondue-
tor ¢ither by earrying off bodily its charga or
othorwise, -

My present application is based upon 4 dis-

covery which I have made that when rays or

radiations of the above kind are permitted
to fall upen an ingnlated condneting body
connected to ohe of the terminaly of a con-
denger, while tha other terminal of the same
is made by indepandent means to recelve or
to carry away electricity, a enrrent flows iuto
the condenser so long as the ‘Insulated body
igaxposed to the rays, and ander the ¢ondi-
tions hersinafter spacifiad an Indefinito ac-
cumulation of electrical energy in the eon-
denser takes place. Thisanerry after g suit-
able timeinterval, during which the rays are
allowed o net, may manitest itself in & pow-
erful disecharge, which may be utilized for
the operation oreontrol of mechanieal or elee-

' a .- \ e .

-
trieal devices or rendered useful in miny
ather ways, -
Tr applying my diseovery I provide a con-

denser, preferably of considerable elagtro- 53

statie capacity, and conneel one of its ter-
minals to an insulated metul plate or other
conducting body exposed to the rays or
dtreams of radiant mattor. Tt is very impor-

tant,partienlarly in visw of the faet (hat elee- o

trical energy is renevally supplied at a vary
glow rate to the coudenser, to construct 'the
same with the greatest eare. [ wse by profer-
ence the bestquality of micass dielectrie, tak-

ing every possible precantion in insulating &5,

the armatures, so that the insteamunt ay
withstand great electrical pressures withong
leaking and may leave no perceptibla eleckri-
flealion when discharging Instantancously,

In practice I have fannd that the best resglis jo

ata obfained with condensers treated in the
maoner deseribed (o a patent granted to me
February 23,1807, No. 577,671, Obvipus|y the
above precantions shonld be the more rigor-

ously chsarved the slower the rate of charg- 75

ing and the smaller the thwe interval doring
which the cnergy isallowed to aceumulate in
the eondenser.  The insulated plate or eon-
dueting body shonld present as large a sur-

faco as practieable tg the rays or dtreams of 8o

matter, | having aseertained that the amount
of aneray conveyed Lo it par unit of time is
under otherwise identical conditions propor-
tionate to the area exposed,or nearlyso. Faa-

thermore, the surface should be clean and 3g

preferably highly polished or amalgamated,
The second terminal or 4rmature of the con-
denser may be connccied to one of the poles
of 4 battery or otbes sourca of electricity or
to any condueting body orobject whateyver of

-such propertiey or se conditioned that by its

meany electricity of the required sign will be
supplied to the terminal, A simple way of
supplying positive or negative cloctricity to

the terminal is to conneet the same eithar to g5

an insulated econducior, supported at some
height in the atmosphers, or to & grounded

conductor, the former, as is well known, Fur-
uishing positive and the latter negative eloc-
triefty, As the rays or supposed streams of
matter generally convey & positive charge to
the first tondenser-terminal, which is connect-

L *
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od to the platé or eandnator above nientioned,
1 usually egnncet the eecond terminal of the
condenser to the ground, this being the most
convenient way of obtaining vegativeclectric-
ity, dispensing with the wecessity of provid-
ing an artifivial source. In order to utilize
for any nseful purpose the energy aceamu-
lated in the condenser, I furthermore connect
to the termintals of tha same a cireuit incind-
ipg an instrument or apparatus which it isde-
gired to operate and anotlher instroment or
device for alternately elosing and vpening the
girenit, This Jatter may be any form of cir-
euit-controllor, with fixed or movable parts
or electrodes, which may be actuated either
by the stored enargy ot by lndependent means.

The rays or radiations which are to he util-
jzed for the operation of the apparatus bove
deseribed in zeneral terms may be devived
from 4 natural souree, a8 the sun, or may bo
artifi¢ially produced by such means, for ox-
ample, 45 an arc-lamp, a Tioentgen tube,and
ihe like, and they may be employed for a
great vaviety of useful purposes.

Ay discovery will be more fully understood
from the following detailed description and
annexed drawings, to which reference is now
wmade, and in which-—

Tignre 1 is s diagram showing typical forms
of the devices or elements as arranged and
connected in applying the method for the op-
aration of 2 wechanieal eonirivance or instru-
ment solely by the energy stored; and Fig, 2
is A dlagrammatical Tepresentation of a modi-
fied arrangement suitable for special pur-
poses, with a cirenit-controlter actuated by
independent means,

Referring to Fig. 1, C is the condenser, P
thainsulated plate or conducting body,which
iz.exposed tothe rays, and I* another plate or
conduetor, all being jolued inséries,agshown,
The terminala T T of the condenser are also
connected toacireuil ineluding a receiver B,
which is to bo operated, and a eireuit-control-
ling deviee d, which in this ease is composed
of two very thin condueting-plates ¢ ¥, placed
in ¢loso proximity and very mobile, cither by
raason of extrems flexibility or owing 1o the
charater of their support. To improve their
action, they shonld beinclosed in a reccptacle
from which the air may be exhausted. The
receiver B is shown as consisting of an elee-
tromagnet M, a movable armature o, a re-
tractile spring &, and a rafehet-wheol w, pro-
vided wilh a ppring-pawl] 7, which is pivoted
1o armature ¢, as illustrated, The apparatus
being arranged as shown, it will bhe found that
when the radiations of the auun orof any other
sonrce capable of producing the effects before
deseribed falf upon the plate P an accumula-
tion of eleetrical energy in the condenser C
will result. This pbenomenon, I believs, is
best cxplained as follows: Thesun as well as
other sonrees of radiant energy throw ofl mi-
puto particles of maiter positively electrified,
which, impinging upon the plate I, eothmu-
nieate an electrical charge tothe same. The

|
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opposite terminal of the condeaser being eon.
nected to Lthe ground, which muy be consid-
ered as a vastreservoir of negative electricity,
a feeble corrent fows coptinnously into the
condensor, and iuasmuch as these supposed
particles ave of an ineonceivably smali rading

or enrvature, aud consequently charged taa

relatively very high potential, this charging
of the condenser may continne, as I have
found in practice, almost indefinitely, even to
the poiat of ruptnring the dieleetrie,  Qbvi-
ously whatever eirenit - controller be emn-
ployod it should operate to ¢loge the cirenit
i{n whieh it is included when the potential in

tude. Thus in Fig.(f% hen the electrieal pres-

izl

the condenser has 1“§Ehed the desired magni- f

sare at 1he terminkls T T rises to a certain
prodetermived value the plates t i, altraet-
ing each other, close the eirenit connecled to
the terminsls. This permits 2 flow of eorrent
which energizes the magnel M, erusing it Lo
draw down the armature ¢ and impart a pat-
tial rotation to the ratchet-wheel 2. As tho
current ceases the armature is retracied by
the spring b withont, however, moving the
wheal 7, With the stoppage of tha current
the plates ¢ #' eeass Lo be altracted and sepa-
rate, thus restoring the eirenit fo its original
condition.

Many uselnl applicitions of this method of
utilizing the radialions emanating from the
sun or ether Boutce and many ways of earry-
ing out the same will 8t onee suggest them-
selves from Lhe above deseription. By way

00

of illpstration a madified arrapgement iy :
shown in-Fig. 2, in which the source 3 of ra- -

diaol energy is a special form of Roenlgen
tube dovised by me having but one terwinal
I, generally of alominium, in the form of
half a ephere with a plain polished surfaee
on the frout side, from which the streamsars
thrown off. It may be excited by attaching
it to one of the terminals of any generatoer of-
sufficiently -liigh electromotive Joree; but
whatever apparatas be used i is important
that the tnbe be exhausted to a high degree,
as olherwiaa it might prove entirely inellect-
ive. The working or discharge cireuit con-
nected to the terminals T T' of the condenser

ineludes in this case the primary g of a trans-

formor and a circuit-coniroller comprislng a
fixed terminal or brush ¢ and a mevable ter-
winal 7 in the shape of a wheel with conduet-
ipg and insulating segments which may be
rotated at an arbitrary speed by any sultable
means, In inductive relation to the primary
wire or coil p is a seeondary s, usoally of a
mueh greator number of turns, to the ends of
which is eonnected a recelvor R. The ter-
minals of the condenser being connected as
indicated, oue to an insulated plate P and
the other to a grounded plate I, when the
tube 8 is excited rays or streams of wmatter
are amitted from the same, which convey a
pusitive charge to tho plate P and condenser-
terminal T, whilo termias! T' is coutinnonaly
receiving negative electriciiy from the plate

-
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‘P This, as bofore explained, resulls in an

accumulation of electiical energy in the eon-
denser, which goez on as long '3y the cirenit
ineluding the primary p 15 inférrupted.
Whenevor the circult {s closed, owing to the
votation of the terminal £, tho stored energy
ig discharged theough the primary p, this giv-
ing rise in the secondary s to indueod cur-

‘renta which operate the receiver B,
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Ii iz clear from what has been stited shove
that if the terminel T'is connected toa plate
aupplying positive instead of negative elee-
tricity the rays shoald convey negative elec-
fricity to plata P. 'The source 8 may be any
Torz of Roentgen or Lenard tube; but it is
obvions from the theory of action that in or
der o be very effective the electrieal im-
pulses exciling ivshould be wholly or at least
preponderatingly of one sign. If ordinary
symmetrical alternating currents are om-
ployed, provisivn shonld be made for allow-
ing the -rays te fall upen the plate P only
doring those poriods when they ave produe-
tiva of the desired resnlt. Evidently if the

radiations of the source be atopped or inter-

copted or their intensity vwaried in any man-
ner, ag by periodierlly interrupting ov tyth-

" mically varying the current exeiting the

o -

3

sonree, thero will be corresponding changes
in lhe action npon the recerver R, and thus

- gignals may be trafsmitted and many othor

.3

un

nsefol eflects prodoced. - Farthermore,it will
be onderstood that any lorm of circuit-closer
whieh witl respond to or be set in operation
when u predetermined amount of snergy is
atored in ths condensse may ba used in Lien
of ihe device spreifically described with ref-
srence to 1z, 1, and also that the spceial

* detnils of construction and arrangement of

40.

s

the saveral parts of the apparatus may be
very groatly varied without departnre from
the invention,
Having described my inventlon, what T
claim is— . - o
1. The method of niilizing radiant ¢nergy,

bak058 L 3

which consists in charging one of the arma-
tures of 5 condenser by rays or radiations, and
the other armatnre by independsnt means,
and diseharging the condenser througha soit-
able receiver, a8 set forth. §o
2. The mothod of utilizing radiant ensrgy,
which consists fn simalanecusly charging
a condenser by means of rays or radiations
and an independent source of electrical en-

ergy, and discharging the condenser through 55

a suitable receiver, as set forth.

4, The method of ntilizing radiant energy,
which eonsista in ¢harging one of the srma-
fares of a condénser by rays or radiations, and
the other by independoni meany, controlling 6o
the astion ov effect of said rays or radiations
and diseharging the condenser throngh g suif-
able Teceiver, as set forth, .

4, The method of utilizing radiant enerey,
which corsists in charging onre of the arma- 65
tores of a condenser by rays orvadiations and
the other by independent means, varying the
intensity of the said rays or radiations and pe-
ripdically diseharging the condenser through
a suitable recelver, as sob forth. 76

5. Tha method of utiliZing radiant energy,
which econsisty in directing upon an elevated.
conduector, eounectsd fo one of tho armatures -
of a condense v, rays or radiations eapable of
positively electrifying the same, earrving off 73
algetricity from the other armatare by con-
noeting the same-with the ground, and diz-
charging the aceumnlated energy throngh a
snitabla receiver, as set forth.

6. The mathod of utilizing radiant energy, 8o
which consists in eharging one of the armma-
fured of a condenser by rays ov radiations,and
the other by independent mesny, and effeat-
inzbrythe automatic discharge of the accumu-
lated energy the operation or control of a 85
suitable receiver, as set forth.

NIEOLA TESLA.

Witnesses:

M. Laws0oN I)YER,
RICEARD DONOVAX,
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No, 7T87.4312,

Palented Apnl 18, 1605,

UNITED STATES ParenT OvrFICE.

NIROLA TESLA, OFF NEW YORK. N, Y.

ART OF TRANSMITTING ELECTRICAL INERGY THROUGH THE MATURAL MEDIUMS,

SPECIFICATION foyming pavt of Letters Patent No. TAT. 412, dated April 18, 1905,

Applicarion Eled May 15, 1900, Ren

Srenddoaedungin LBy eroseer:

Be it lenown ehat 1, Nncora Test, o eitizen
of the UTnitol Stat
of Munlwttan, in the eity, enunty, wod State
of New Yorlk, lavediscoversiln new and wsef il

Improvementin the Areof Trusmining llee- !

GoJuze 17, 1808, Serizd ¥e. 114,034

Cdiseovered that notwithslling its vt di-

residing in the borongh -

trical Energy Through the Nitureal Media, of |

which the following is o specification, refer-

enge being bad to the drawing= aceoupanying

and forming a part of Lhe sanwe,
It ix known since 8 long time that clectric

cenrrents may be propagated througd the

eartly, aml this koowbelge s boen Utilized
nomany ways in the teansmission of siznals
and the operation of a varicty of receiving Jde-
viees vomwole from the seuree of enorgs.

return rondreling-wire, It iz alse Koown it
electrivnl sisturbances may be teansmitiodl
thrangh portions of the earth Ly gronnling
only one of the poles of the souree, amd this
fact | have monda use of in svetours whish [
lwve devised Tor the purprses of trausinitbing
thrangl the natural mesdia (el lieihla s ly
or- power and wlieh wee now familiar; but all
ex perimentsand obsereations licretofare made
huve tended 1o contivm ghe opinion hekl Ty
the nujority of selentitic wen that the eartl,
owing to its immensa exient, although pos-
spsabng condncting propeetivs, does not be-
bave in the manoer of o oonductor of limited
dimensions with respect to the disturhanees
produced, bint, on the contrary, muel fike a
vast reservoir or ocean, whicl while it may be
Toeally dlisturbed by w sompwtion of some
kind remains unvesponsive and quiescent in
# large part oras a whole.  Stitl another fact,
now of commmol knowlodee Iz thnt when else-
trical waves or oscillationsire inipressed upon
sueli a conducting-path a3 a metallic wirs re-
tleation takes plnee under cortain . cotdlitions
from the endsof the wire, and in consennence

I 50

mensions aml o contraey mowll obssrvations
nevetofore made thee teeeestriad elobe may in
a Lge part o v hole Dehave towned dise

trhnnees mpresses upomEn in e same -

nar as g concdietor of lindted size, s Tael
betng  demonstrated by novel plienonen,
veltich [ shall horeinafter describe,

In the convse of cortain invesljsations
whieh [enrriad on for e porpo-e of stodying
the elleets of lehtninge discloarwes npon the
aloctrieal comlition of 1w eneth | obserem]
LIl sensibiy e reeniving Instruents arrmneel

Sdisturbances created by the diselurges al
s inies failed to resprom] wheo they slsabd Tiave
wadnly witl the object of (di=penstog witl a

af the interference ot the impressed and re-

Heotwld oseillations the phenomonon of **stua-

tionary waves ¥ with maxima and minims io .

definite fixed: posifions is produced.  In any
cuse the existence of these waves indicates that
gome uf-bhe outgoing waves Linve reashed the
bonndaries of the coodueting-puth aod bave
Loets reflecied from the snme. Now 1 hpve

done so, awi opon inguiring ko e cigses
of this anex pected heliavior Lidtseovernd it to
be dne o the climaacter of the cleeteion] waves
wiieh wore prodaced in the carth by Lhe
lighuoing discharees wnd whicl hid nodal re-
wivns Following at definive distances the shife-
ing conree of the disturlances.  From Jids
obtained ina lirge numbor of olaskvations
of the mavima and minima of these waves 1
founsd their fength o vars approsimatel
fram twenly-live Lo soventy kilomoters, and
thiese resulls and eortnin theoretical sledue-
tions lwl me to the conelision (hat wares of
this kind may Le propagated o all divections
over tha wlobe and that they may be of stif]
raoee widely differing lengrths. the e xteene lin-
its being imposed by the phaysicaldimensiony
unil properticaof theearth. Recounizing in the
existenee of these waves an umnistaloble aovi-
dence that the disturbanees oreated had been
conducted From their arigin o the most pe-
mote poreions of the globe and hwd been
thence reflectsd, L eonceived the idea of pro-
dueing suell wives in the earth iy artilicial
means with the objeet of ntilizing them for
wmany usefol mrrposes for which they are or
miight he found applicable.  This problom
was rendered extromely diticalt owing to the
hinmense dimensions of the plauet, aned conse-
quently enormous movemeni of electricity or
rate &t which alecteiead sucrgy had to be de-
Livered inovder to approximle, eyan ina
mote degres, miovements or rates whicl p
manifestly attained in the Jdisplays of elec-

Lo hecagable ol responding t elegtrical
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trical forces in natore and which scemed at !

firsk unrealizable by any Lhuman agencies; but
Ly gradual and eontinuons improveiments of
a generator of electrical oscibations, which [

amd 649,62, | finally sneceeded in reaching
alectrical movernents or rates of delivery of
electrical energy not enly approximating,
but, ax shown i many comparative fests nud
measurements, actually surpassiog those of
lightning discharges, and by means ot this

ribed in omy Patents Nos. 845,576

apparatus T have found it possible to repro-
ilnee whenever desired phenomena in the earth

the szme as or similar to those die to such
diseharges.  With the koowledge of the phe-
nomenid discovercd by me and the means at
command For accomplishing these vesnlts 1
um enabled noetonly to carry out many operu-
tious by the use of known instrunents, bat

also to offer a solution for many important -

problems involving the operation or eonirol
of remote devices which for want of this
Lkunwledege and the abscnce of these meuns
fuave heretofore heen entirely impossible. For

_example, by the wze of such o generator of |

stationary waves and receiving apparatus
properly placed and adjusted in any other lo-
eality, howevor remote, it i3 practieable to
transmit intelligible signala or to control or
petnate nt-will uny one or all of such appa-
raiis for many other importait 2nd valnable
purposes, as {or indicating wherover desired
the correct time of an observatory or for as-
certaining the relative pozition of a body or
distance of the same with reference to 4 miven
notut ar for determining the eourse of a mov-
ing object, such as n vesse] at sen, the distance
traversed by the same or ibvsposd, or for pro-
dueing many other uselful effocts al s distenee
dependent ot the intensity, wave Jength, i-
reetion or velacity of movemeant, or other fea-
mre or property of distorbances of thischar-
acler.

Ishall typically illnstrate the manner of ap-
plying my discovery by deseribing one of the
gpocifie uses of the same---namely, the trans-
mizsion of intelligible signals or messages ho-
tween distent poios--and with this object ref-
erence (5 now made to the accompanying draw-
ings, in wlhich

Figure 1 represents diagrammatically the
generator which produces stationary watves in
the earth, and Fig. ¢ an apperatus situated in
w reotobe Joeality for recording the effects of
these waves. .

In Fig. 1, A designates a primary coil form-
ing part of a transformer and consisting gron-
erally of s few turns of a stout euble of inup-
preeisble resistance, the ends of which are
connected to theterminals of asonree of pow-
erful electrieal oseillations, disgrammaticatly
vepresented by B, This source s usually a
condenser eharged toa high potential and dis-
charged in rapid succession thraugh the pri-

mary, 85 it a type of transfurmer invented

TRY, 4182

tre mie and nol well known; bot when it is de-
sired to produce stationary waves of greuwl
lengths an alternating dyoamo of suitable con-
struction muey be used to energize the primary
A
in the primary having the eod oearer to ihe
latter connected to the pround E and the other
end toan elevated terminal . The physical
cunstants of coil O, determining its peried of
vibration, are so choxen awd adjusted that the
secondary system B C H s in the closest pos-
sible resonance with the vseillations inpressed
upon it by the primary A, Tt is moreover,
of the sreatest importence in order to still

i further enhance the rise of pressure and to

inerease the clectrical movement in the sec-
ondary system that its resistance be as small
as practicable and its self-induction as arge
as possible under the conditions unpused.
The ground should be mede with great care,
with the object of rveducing its resistence.
Instead of being directly grounded, as indi-
cated, the coll C may be joined in series or
otherwise to the primary A, in which case the
latter will be eonnected te the plate E'y but
be it that none or 2 part vr allof the primary
or exciting turns are inclnded in the coil €

the total Iength of the eonductor from the

gronnd-plate E to the elevated terminal I
shanid be equal to ene-gonarter of the wave
length of the electrical disturbance in the sys-
tem ¥ O K or else squal to that lepgth mul-
tiplied by an odd number. This relation be-
ingr observed, the teeminal B will be made to
eoincide with the points of maxinum pres-
sure ju the seeondary or excited cirenit, and
the greatest flow of electricity will tulte place
in the same. In order to magnity the clee-
trical movement in the secondary as mouch as
possible, 1t 1s cesenbiul that its inductive con-
nection with the primary A should not lLe
very intimate, gs in ordinary transforniers,
but loose, 9o 4s Lo permit free oseillaiion. -
that 15 tosay, thelr iutual indoation should be
small, Theapiral form of esil € seewres this
advantage, while the turns near the-primary A
ure subjected to nstrong indoetive netton aml
develop a high initial electromotive foree.
These adjustinents and relations being eare-
fully completed and other constructive fon-
tures indicated rizorously observed, the elec-
trical movement produced in the seeondury
systemn. by the inductive action of the primary
A will be endrmousty magnoilied, the increaso
heing directly proportionate to the inductanece
and-frequency and inversely tothe resistanec
of the secomdary system. 1 have found it
pructicable to produee in this manner wo elec-
trical movement thousands of limes greater
than the initinl- Lhat 1, the one impressed
upon the secondary by the primary A—-and [
have thus reached activities ov rates of How of
clectrienl epergy in the system E G B mens-
ured by many tens of thonsands of horse-
power.  Snuch iumense movements of elee-

Cisa spirally-wound secondary coil with- ;
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tricity give rise to u variety of novel and
striking plenomiena, among which are {lose
already duseribed.
oselilations in the systern K C R hoing com-
Jounjentind Lo e .
ing vibrativos to be propagated to distank
parts of the wlobe, whenet they nre raflecte]
and hy interivrence with the outwoing vila-
tlons produce stationary waves the eresis

and hollows of which Tie in parallol cirelos i

relatively to which the ground-plite £ way
be congidered to be the pole.  Stuted other-
wise, the terrestrial conducter i Uirown into
rosonanee with  the oscillations fmprassed
upon it jost like o wire.  Move than
nuamber of fuets wscertained by me elearly
sliow that the movement of clecleicity throwgh

it follows cartain laws with newrly wathegut-

ieal rigor,  For the present it will be sufli-
eient to giate that the planet Lehaves fike o
perlectly smooll ar polished condueior of in-
appreciable resistance with capacity and selt
induetion noiformly disteibuted wlong the
axis of symmelry of wave propagation and

transmitting slow vlectrieal gscillations with-

vl sensible distortion and attenuation.
Bestdes the alove three requiremuends seem
tr be essontinl Lo the establishment of the
resonal it condition.
First. Theearelrsdiameter passing througl,
the pole showld e an odd muliple of hi
qharter wave lengt

Tregquency of 1he currents.

Bacond, It is neeessary to employ oscilla-
tions in wiiich the rate of radiation of ehargy
mte space in the forrw of hortzinn or vleoteo-
mgnetie wives s very smalll To mive an
ilea, T woulld =ax that the frogquency <lonld e
smaller than twenty thoosand per seeond
though shorter waves might ho practiouhle.
The lowest freguency woulel appenr 10 hesix

pere seeond, in which case thore will e but !

one noile, ator near the greand-plite. and, s
awloxicnl as ity seany, the effect will increw
with the distanee nml will be greatest in a
regrion divmetrically opposite the tramsauitte,

With oseillulions still slowerthecarth, s riotly
speaking, will not resonate, but sirmply act as
gocapacity, wnd the variation of patentinl will |

hee more or lessaniform over ilsentiresmirtace.

Third. The most essondind regnirement is,
however, that irvespective of frequeney i
WHYE Or “’{'L\'l‘—r-['}lin -‘S]]E)'I'II(I (!O]Tbil]',ll; f(JI’ acir-
tuin interval of tiwe, which | have ostimated
to bie not. less than oue-lwalfth or probably
U8 of o second and which is taken in
passing 1o and returning from the region ia-
metrically opposi
surfuce with a mean velosity of abont fonr
bundred and sovonly-one thonsand two -
dred and forty kilometers per second.

The presesee of the stitionnry wayves may

beodetected in oiany ways, o instanee, a

elreuit may be connected divestly or induct- -

The poweriul alectrieal

SHUHL AR COI‘I'{’SE!:}T’II]— :

that is, of the rutio he-
tween Lhieveloeity of light --and four times thi

3 the pole over the carth's

=

Pively wo the gronnd and 1o an elovated temni-
Cnab and tuned to respond moe ofectively o
the oseillations. Anethoer wiy is ta romet
atiued eirenit to the ground at two points
Iving anore or less 0w meridinn passing
i throwgh e pole E or, venceally stated. o
Cany two peints of 0 diferant potential.
In Mg, 2 1 have snow s dovice For doteet -
ing the presence of the waves sueh as 1 v
Pused 10w swovel method of imagnitying fechle
effects which 1 have deseribed inony Patents
Noso GE53853 and BS3,95% L consists of
exlinder LY, of imsulating material, whiell 1y
woved at a uniformo rale of <poed by elock-
work or other suitable motive power ami i=
peovided with two melad rings B 1 wpen
whicle hear hreushes o and o, connnere], pe-
spectively, to the tereinal plates 1P and 1Y,
From the vings T I¥ extend waerow wetallie
segments «und & whicl hw the rotation of 83
the exlindre 1) are brogehit alternalely into
contact with double Lrashes & and 47, earriod
i by and in contact with comlneting-loliders 4
pand A supported in meallic bearings G oand
G, as shown, The latter are conneeted to
Fthe tertminals T and 1 of u comdan=ere 11, and
it shoubl e wnderstood that Uy are capalide
of mugrudar displaicement as ovlinary st
supports. Tl object ofF nsitg two bhroshes,
as hoand o each of the holidees 4 and & e
to vary at will the duradion of the aleeuric con-
tacl of Lhe plates Poamd 1 with the terminnls
Tl T, o which s connectod a veeciy
virentt ielnlitge g reeciver Boand o devies o,
perlorming the iy of elosing the recclving-
virenil at predetermined intorvals of e and
diseharging the stored voerey thronel te re-
ceiver, D the present ease this devien
2 of a cxlinder neude partty of conedue

1o

A

qn

=1
L

r
s

amd partly of insulading nueerial o aml ~ ve 105
spectively, which s votated nf the desiiad eate
of speed by any suitable voess, The eon -
ducting purt - bs o wosd electriea] eonneetion
with the sluft 8wl i provided with gper-
i segmeies X upon whiiel slides n brush 110

by sapperted on s condueting-rad £, enqmbles
of longitudinal sl ustment i metallie sop-
port e, Anather broush, o - aeranwed 1o D
apm theshnf S, ol it will he seen Uiad whiog -
aver one of the serments #7 eomes in eontael
| with the brasTo 4 the eirenii inelinding the ve-
Pertver WS comploted and (he combensepe djs-
i reedalivough thie sae. By oo ] instment
“of the specd or votation of U exlioder o il

sacdhisplacement of the brosh & along the eyl- 120
inder the eirenit nwy be made Lo opon et
close in s rapidd suceession and remain Dt
or eloged during sael intorvals of e ns Ty
Le desivedd. The phaes 1 oand 1 tlarough .
whicl the elecirical encragy is conveyal to the g

brushes ooand o', rng beut o eonsideralile djse
- kange from enel otli ot he gronud o om
the groumd anel 1he other i the air, prefoe
ably abosone hetght, 16 hdoone plate is oon-
nected te carth amnd the othee inaintained s an 130
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efovation. U loraiion of the apperaing mnet

by determuined wied celermmee to fhe posicdon
of the srariomaiy wiives established by uhe
menarator, the efleet cvidently heing greatie
tnoa maxmoun seeed owere o4 nodal vesien.,
Oy the sthee band, iF hoth plajes be conteet-
oo Lo marth che points of connection mast he
selected with relereoer to S ditferones of
selenlinl whicl it i dosired 1o seowen, the
strenarest eifect heing of course obtained when
L plikes e at a cdistance equal to half the
wave lenghl.

In illustration of the operation of L sys
tent [el a0 be wasumed thut alterpating clee-
frical impulses feony the sonerabor are eanseil
o produce stationary waves 1o the cwrth. s
ahavedeseeibel, and that Uie eeeciving appa-
ratus is proverly located with velerence to the
position o the rodal amd venteal regions of
the waves. Thespeed of ratation of r]wul
Jndar s variod ontil i 18 aoade 1o toenan
synelironi=sm witn the alternate impulses of
the penerator. amd e position of the brushes
Loand A is adiugted by angnlar displacement
ot otherwise, so th it L]lL‘ are in eontact with
s and B I]L]HI]" tlee ieriods when

the
tlacte
e, elecoeical charges of the sane sien
will e conveved to ench of the terminnls of
the condenser, and with vach fresh tmpndse 1t

mtensity,  These requircments bweing

will e charged to a higher potential. The
specd of rotation of clie exlinder o beingy ad-
Juatable at will, the energy of any nwinber of
separate lmpal meay thus be acewrntate]
in potential form and diseluemed I’]H‘f]]l;__{h the
recciver IL apon the brosh b eoming in con-
Lact with voe of the segments 77,
undersbosn] that the capacity of the core h‘n\m'
should Be suel as 1o allow the storing ol »

mueh gre amouni ul eterey 1han is re-
iuiredd for the orlinary opreation of the re-
ceiver.  Sinee Ly this method o relatively
grestionnt of energy and inasaitahle foen
may be made available fov the operation of o
Faceiver, the laiter need not be ¥ SeTSILIY
but when the fimpuolses are very weaelo oy whe
it is desired to opeeate w1
idly any of the well-known sensitive doeviee
capihblent rek]mnrimu to very feebleinfiu L‘Ilr‘LH
may be uswl i dhe mannec indicated or in
otlier ways,  Under the conditions deseribod
it s ovident that doring e continu
ihe
npen by eurrent impolses owre o dess inlense,

TET,412

v L Jenged Do e s ns e ler oy

e ol e b pec Sreentss B thi= i
uer the rerior- of ensctmny st omcainsom
e sende poe enins e wiho
Cerving fon e stntier-, Bad
wpran e saretl Twa o more

111]'}[11‘\{“- are at or near the maxiount of .

Ctiele

. owill Le

weeaf
tionary waves the receiver will beacted
Cuenlly of the

according to its location with roference to ihe

maxima and mintma of sail waves;

rént the stalionary waves will disappear or
Jdiminish in intensity.  Hence s groal vortety
of effeets may be produced in a recedver, ac-
cording to the mode in which the waves are
controlled. Tt is practicable, however, o
shift the nodal and wentral vegions o the
wayes wb will from the sending-station, as Ly

but npon
interrupting ar reducing the flow of the cor-

I ple riles of wewmeliey,

ERVTRAE] tm,q .I. b d(-[mt.rlz lmm.
civelr Very 1y

o Jent e pesulie s
wave e e peede Lo teee] slow 'y
pelahes and thu- o preat v
frols may e ]llﬂfll\['!!||. Fiviclertly thes Foirss
of wovessel may e easila dedoendne ] wichom
the wse of o compesn, s by oo clrenil comnet
eod Lo the vart e af two poiets, foe o elfect
exeried upen e cirenis will e greaiest wlon
the plates 1P are Leing on s nevidin jase-
g theoghe aronnd-plhite B and will
wlen the plade~ o loeste ot o paealiel ©

-

dulerient

lie gel¥

cles LE e ot s venteal resions nee gatin-
tained i lised positions, thie spewl of o vessel
CLECYILE LTI e A DR s nuly beuxaetly

compited from observations of the maxinme
ad ouninee eegions sugeessivaly Graversol,
This will T nuedvrstood whesn i is =tidsl Hhiv
thes presieetivne- ol all e ne e oy es onele
ear ths dliarneter pessinge derangle thoe paole o
wxis ob symoetry Wy e eate nd e
all [‘r]H!ll. Henewin in 1he =i
e wave tenetl can Teoaseormdoed fronn =iee-
Clongyresel v, nowving:
tle wave |11|ul|1 thedi-tanee Trom the sonree
o breo s liby eadenlated. I lilie w
r]1e~:tim('[\ of ane point from wsether, toe Jati-
atter lomgitade, the hour,
toemined Frong thie ehservition ol sueh
tionmey waves. JFseveral sneh poneratom o
stationary waves, preferably of o Fierent
lonysth, woere dnstallid D judn-inusly-selecta]
loewlitios, the entoe olobe condd Tee sl ivided
iy dedinite somes ef cleelrie aelivicy. el =l
aed other Tnnportand s cond fesl one ol
i by inpde calenlation or vemwlings fram
suttnlly-geaduaied instronent= Many ot
aeful appliesations of iy lismvery wilt sog-
al i this pespeent T ocie nal
HIIJH l| s e phue
diary
1“[-|' U -
pleg the eireail windeh Tmpresses che power fus
aseillietions wpon the eartly mieng e cotne:
try e Tntlor ab twe poind=. 1o this appliea-
tion T have advanced virious lupravenoents
in means and methods of producing and il
faingr eleelrical effpets wlieh either incont
Ticd with oy present Jiscovery ve imlepe
Ao noy be aselully apploed,

1 desive (bt e anderstomd thad snch noeel
feeiures &y are nob luerain speeilieally clibnanl
will forn the suljeets of snbseguenl apslicn-
fionfs,

Wit 1 now cluim s—

1. The unpm\'mm\nr in the wrt ol transmit-
ting electrienl encegy to adistanee whiclieon-
siska inestabitshing stutionary vlockrion] wise-

51

e dhe cart, as sl forth,

Tl tugroverent in blie art of teansnil-
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ting electrical energy to a distance which con-
slats in Impressing apon the carth electrical

oscillations of such choracter us to produoce
stationary electrical wuaves tlierein, as seb!

forth,

3. The improvement in the wrt of transmig-
ting and utilizing electrical enorgy which eon-
sistain estublishing statiovary eleclrionl waves
in the naturdl cormlucting media, and operate
ing thereby anc or move receiving devices ro-
mote from the source of vuergy, as sot lort,

4. The improvewment in the art of transmit-
tingand otibzing electricnl energy whicl con-
gigte in establishing in the natoral condusring
media, stationary electricn] waves of prede-
teviined fengtloand operating Uiereby one ar
more reeeivine Jdevi
of energy and properly focated with respect

ws ramote from thesouree |

&

| to the position of- sueh waves, as herein set
: forth.

5. The unprevement in the art of transmii-
ting and utilizing clectrical energy, which con-
- sists in establishing in the nataral conducting
mmedin, stationary electrical waves, and vary-
ing the lengih of suei waves, as heroin set 23
forth..

G, The improvement in the art of transnig-
ting and utilizing eleetrical energy, which con-
sists In establishing in the natueal conducting
media stationary electrical waves and shifting 3o
the nodal and ventral recions of these waves,

s deseri bed.
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Two Articlesby Dr. Peter L Lindemann

THERMODYNAMICS

The mainstream scientific com-
munity dismisses the idea of “Free
Energy” or “Over-Unity” machines
because they say that the behavior of
such machines violates the “SecondLaw
of Thermodynamics.” The purpose of
this article is to squarely face this issue
from an dternative science point of
view. Many engineers and inventors,
working in the alternative energy field,
still mistakenly believe that the “Laws of
Thermodynamics’ are universaly true.
For them, the “free energy” machine can
only be a clever scientific slight of hand
where the machine becomes “outlaw”,
breaking some fundamental universe
law. For progress to be made in this
field, the limitations and errors inherent
in the “Laws of Thermodynamics’ must
be exposed. Only then will people
realize that scientific experimentation is
the only reliable tool for revealing the
behavior of physical reality.

In order to bring this about, it will be
helpful to quickly review some of the
pivota historical events which helped
shape the modem scientific era with
regards to thermodynamics. Before the
year 1800, perpetua motion machines
were considered possible and heat was
not regarded as a form of energy. Both
of these long standing assumptions,
dating back thousands of years, were
effectively toppled by the ideas of
Hermann von Helmholtz in 1847 when
he postulated that since no one had ever
been able to build a working perpetual
motion machine, that just probably, it
was not possible. In order to deny the
possibility of perpetual motion and hold
the argument together, he had to assume
that energy in the system was being
conserved. It had long been observed
that mechanical devices could not
transfer energy perfectly. There was
aways some friction in the working
parts. Friction was not only known to
impede the transfer of energy in the
machine, but it was known to produce
heat. In order to simultaneously explain
the work loss and the heat gain, so

&

FREE

ENERGY

by Peter A. Lindemann

that conservati on could be satisfied,
Helmholtz postulated that heat was a form
of energy consisting of a small, random
motion in the molecules of matter. He
went on to speculate that the loss of work
in the machine as large scale motion was
still present as heat in the small scae
motion of the molecules in the material
the machine was made of He suggested
from this that both the heat and work must
be considered energy, and that it was the
total that was conserved, rather than
the heat or work separately.

By 1850, Rudolf Clausius was able to
synthesize the work of Helmholtz, James
Joule, Sadi Camot and others to express a
generalized statement that has become
known a the “First Law of
Thermodynamics.” It states that “energy
can be changed from one form to another,
but it is neither created nor destroyed.” By
the time this thought became universally
believed, it had totally transformed the
intellectual landscape of mechanics,
physics and energy dynamics. This was a
clean break from the set of thoughts and
assumptions that had come forward from
antiquity. A new erain science had begun.

In understanding these historical
developments, it is important to realize
that besides the new theoretical
explanation about the

Borderlands - 6 - Third Quarter 1994

nature of heat, all of the other data that led
to the new theoretical generalizations was
derived experimentally. This can be illus-
trated by an observation made by Sadi
Camot in his extensive work regarding the
behavior of heat in machines. He states
that "in all cases in which work is
produced by the agency of heat, a quantity
of heat is consumed that is proportional to
the work done; and conversely, by the
expenditure of an equal quantity of work,
an equal quantity of heat is produced.’
This statement by Carnot was based on
hundreds of experimental measurements.
Aftersuch convincing experimentation, it
was not unreasonable for Clausius to
conclude that heat could be converted into
mechanical work It was, however, a
theoretical leap of logic to conclude that
energy, in general, could be changed from
one form to another.

Before we go on, it is important, for
our purposes, to be reminded that this new
idea expressed as the "First Law of
Thermodynamics' consists of a number of
overlapping ideas and assumptions that
can be expressed as follows:

1) Perpetual motion machines are
impossible

2) The nature of heat is reduced to the
random motions of molecular matter

3) Energy can be changed from one
form

119



to another without any explanation as

to how this conversion is actually ac-

complished in any specific case
4)  Energy isnot created in or destroyed

by its passage through a mechanism
5)  All forms of energy behave the same

way

All of these ideas are fundamentally

inherent in "The First Law of Thermody-
namics." From an aternative science point
of view, the experimental work of Carrot
and joule will stand for all time. It is the
intellectual overlay of Hehnholtz and
Clausius, on this experimental work, where
the problems are introduced. The
theory of conversion and the
ideas about the nature of heat
will be taken up again later in
this article, after more ground
work has been laid.
The “Second Law of Ther-
modynamics’ evolved out of
further studies of the behavior
of heat in closed systems. Re-
markably, there is no one
statement that is universaly
recognized as the definitive
expression of this so called
Law." Among the more popular
statements which reflect the
general understanding of the
"Second Law of Thermody-
namics' are the following. "In a
closed system, entropy does not
decrease, ‘The state of

a

order in a closed system does not
spontaneously increase without the applica
tion of work", "Among al the alowed
states of a system with given vaues of
energy, number of particles and constraints,
one and only one is a stable equilibrium
state”, and It is impossible to construct a
device that operates in a cycle and
produces no other effect than the
production of work and exchange of heat
with a single reservoir." For those who can
fathom the language, these statements
clearly do not all express the same idea.
Some have brad ramifications while others
are more narrowly defined. All of these
statements grew out of the idea, expressed
fairly well as the last statement in the
series, that a perpetual motion machine
could not be made that operated on the

a work/heat exchange when

quantity of heat at the start After that
amount of heat was converted to work and
ture

ambient temperature outside, no further

This is not only reasonable, but it is
backed up by thousands of experiments.

narrowly defined as a statement that
reflects upon the behavior of heat in
author has no
problem with agreeing completely.
Problems arise, however, with some of
he more generalized interpretations of

dosed system does not spontaneously
increase without the application of
to

Researchers in the “free energy’ field
should not concern themsalves with the
outmoded ideas presented as the so-
called "Laws of Thermodynamics".
They embody an erroneous concept of
mechanical
mysteriously burst forth as a fully
wound spring that has been unwinding
ever since. It is a lifeless, empty
vision that ignores the Source of the
energy it started with and closes the
minds of its adherents to the solutions
at hand.

universe

univer-
define our terms. We must understand
what is meant by the "state of order” in a

boundaries of the "closure" of that system.
In the first ca
system is generally regarded as the
temperature.

Understanding this, we can rephrase
this statement to say, that in a thermally

not increase unless work or energy is

added to the syst

clearly defining our terms, and limiting

the discussion to heat and work, we have a
ment backed up by

mountains of experimental data. If,

ageneralized "quantity of energ
further define the "dosed system" as the
Universe, we are led to believe that under
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that

possible to create a condition where the

spontaneously. Thisis not true!
While it should be understood that

electrical equipment and heat generally do

of the planet does not. The Etheric Energy
Field behaves in direct opposition to the

he
"Second Law of Thermodynamics' and

experimental data. One of the best
documented examples of this is the

the "orgone accumulator’,

invented by Dr. Wilhelm Reich
in 1940. He

enclosure made of aternating
layers of organic and inorganic

density of the Etheric Energy
Field to be
concentrated in the local area,
without the ap
work. This new and higher
energy concent tion is then
reflected as a spontaneous rise
ture. This situation
does not break the "Second

because we admit that new
energy is en

It does break the "Second Law"
in the gen

energy

is entering without the application of

designed as an attempt to shield and
isolate this energy from its presencein the

however, that he was not able to isolate
y effects inside the accumulator

be

penetrated the walls of the enclosure. He

eventually realized that with regard to

to" close the system” in the local sense.
Thisisimportant

directly refutes the assumption that the
universe consists only of dosed systems at
Here then isamajor problem with how the
Thermodynamics." When the discussion is

systems, the "Second Law of Thermody-

description of what happens under those
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circumstances. It is when it is incorrectly
assumed that all forms of energy behave this
way and that enclosure of the system is
possible at al levels, that grossly false con-
clusions can be drawn from what started out
as experimentally derived observations. The
scientific community-at-large obviates these
problems simply by denying the existence of
the Etheric Energy Field because it doesn't fit
within their intellectual model Unfortunately
for them, the mounting experimental
evidence is making this increasingly hard to
do.

Certainly, the best evidence to date of the
existence of the Etheric Energy Field and its
capability of being drawn to high
concentrations without the application of
work is demonstrated by the Etheric Weather
Engineering techniques developed by Trevor
James Constable and his Atmos Engineering
group. As a member of this group, | have
personally seen how simple Etheric Energy
projectors, that do no work in the classical
sense, can cause the etheric potentials in the
atmosphere to rise to such high
concentrations that millions of galons of
water will precipitate from the air for hours at
atime.

When these Etheric Energy projectors
are motorized, they draw a few hundred
watts of electric energy. If the rain produced
is dropped behind a dam and then released
through a hydroel ectric turbine, the electrical
energy gain in the system can be enormous,
on the order of 100,000 to 1. This method of
creating "free energy” is a practical reality
today. While | know of no community using
this method for supplying its energy needs, it
is eminently practicable. This example is
theoretical in the sense that it has never been
done, but it is a good model of other "free
energy” systems under development around
the world today.

Because the input to motorize the Etheric
Energy projectors is electric and the output
from the hydroelectric generators is €electric,
many people might mistake this for a so-
called "over-unity' system There is nothing
"over-unity" about this situation. Each and
every component of the machinery used in
this system has operationa and frictional
losses. The energy tapped by the system is
the atmospheric ether and all of the energy
gain in the system occurs outside of the
equipment The fact that asmall el ectric input
yields a huge electric output does not mean
the system is operating "over-unity.’

The problem with the “over-unity' con-
cept goes back to the "First Law of
Thermodynamics' and its inherent idea
about the ability to convert one form of
energy into another. This assumption in-
cludes the idea that these various
conversions are accomplished at known and
accepted rates of exchange. The idea of
efficiency of conversion requires that the
various rates of exchange are fixed and ad as
an upper limit for the calculation of aratio
that approaches one (10096) where the nu-
merator of this fraction is the "output' and
the denominator is the "input." Since it is
generally agreed that every machine experi-
ences so-called losses, the idea that thisratio
could be greater than one is, of course,
ridiculous. This, coupled with the assump-
tion in the "Second Law' that al energy
systems are dosed, (meaning that no new
energy can enter the system in-between the
"input" and the "output") makes the idea of
an "over-unity' system even more impossible
than a mere perpetual motion machine. The
line of logic embodied in the "Laws of
Thermodynamics' is flawless. The problem
doesn't exist inthelogic, but it doesillustrate
that logic alone is not enough to revea the
truth. The problem existsin certain interpre-
tations of these "Laws." Let's go back and
look at the "First Law' again in light of our
"over-unity" discussion. "Energy can be
changed from one form to another, but it is
neither created nor destroyed.” This seems
simple enough to understand. Underneath
the surface, however, there is an assumption
that this also means that energy will not
spontaneously appear or disappear from the
system. Thisis also a necessary condition if
conservation of energy is to be satisfied
LOCALLY aswell asUNIVERSALLY.

This discussion becomes relevant, for
instance, in describing the operation of the
rotating magnet generator, the so called N-
machine or Space Power Generator (SPG).
Most of the important work in this field has
been done by Bruce DePama and
Paramahamsa_Tewari. The following is a
brief summary. The rotation of the magnet
sets up two force fields that act at right
angles to each other. These two force fields
are the racially distributed inertial frame of
space (centrifugal force) and the intersecting
axiadly distributed magnetic field of the
rotating magnet The area of magnetized,
polarized, inertial space appearsto open up a
region through which new energy can enter
the
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system. When careful measurements are
taken of current flows in the generator and
in the externa circuit, evidence suggests
that electric charges are appearing at the
periphery of the generator and disappearing
at the center of the generator that do not
actually pass through the generator. This
experimental finding may explain why this
configuration of electric generator experi-
ences less mechanical drag than standard
generator designs for each unit of electrical
output produced. While energy is probably
not being created or destroyed in the
universal context, it is apparently appearing
and disappearing from the machine during
operation in the local space. This extra
energy can be used to produce useful work
in external circuits. Tewari has shown that
twice as much hydrogen can be generated
from an electrolysis cell run from the
output of a SPG than if the cel is run
directly. It is impossible to rationalize the
behavior of this style of electric generator
with the ideas of smple conversion and
local conservation as they are postulated in
the "First Law of Thermodynamics.”

In a standard generator, if all losses are
ignored for the moment, conventional
theory says if 550 Ft Lbs of work are
applied to the input shaft in one second,
746 Watts will be delivered at the output If
I blindly believe that the generator smply
has the mysterious ability to convert the
mechanical energy into electrica energy, |
don't ask the following questions. what is
the mechanism of this conversion?, where
does the torque go?, and where does the
electrical energy come from? The apparent
observation that the generated current
produces a motoring effect that opposes the
input torque should not be interpreted as a
vindication of the conservation rule, but as
an admission that this is an inefficient way
to generate electricity. The Space Power
Generator experiences far less drag per unit
of electrical output than a standard
generator.

This opens up amuch larger discussion
about the vaidity of the conversion ideaall
together. Are there actual and universal
equivalents between the various forms of
heat, mechanical work, and electricity? At
this point, al we know for sure are the
various measurements that have been taken
from the devices that demonstrate these
energy trandlations. For instance, in 1845,
James joule found that if he placed a small
paddle wheel in a bucket of water, he had
to
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apply 7725 foot-pounds of mechanica
work to spin the paddle wheel to raise the
temperature of one pound of water, one
degree Fahrenheit. This has led to very
careful caculations that now set this
"universal conversion' between mechanical
work and heat at 778.26 FT-Lbs = 1 BTU.
For paddle wheelsin water, thisis no doubt
true. But what happensif paddle wheels are
not used? Is there another method that does
not use paddle wheels in water to convert
ruechanical work to heat that does the job
better, with less expenditure of work for the
same heat gained? The answer is yes. In
fact, there are numerous patents on record
to accomplish this. One uses rotating
paralel disks, not unlike the design of
Tedas turbine, to heat water with less than
half the mechanical expenditure.

Once again, we have entered a new
scientific era where the exact equivaence
between mechanical work as foot-pounds,
electrical work as watt-hours, and heat
work as BTU's is not known! A wide
variety of physical experiments have
demonstrated a broad range of differing
energy translation effects. The intellectual
edifice of Clausius conversion idea is
crumbling; and no one should allow their
thinking to be constrained by it any longer.
The results of physical experiments have
al but disproved it. The "First Law of
Thermodynamics' should be seen only as
an outmoded, intellectual MODEL that is
not supported by all of the experimental
data. Likewise, the idea of "over-unity"
should be abandoned by those working on
'free energy” systems asit is an intellectual
contradiction based both on the belief in
conversion and the ability to circumvent it
'Over-unity" is an oxymoron that should be
removed from the vocabulary of the
alternative science community-This brings
me back to the other problem presented
earlier, namely, the nature of heat itself. Is
heat, as Hermann Y on Helmholtz suggests,
simply the random motion of molecular
matter, or is it something completely
different, whose presence causes molecular
matter to exhibit random motion?. Thisisa
very long and involved exploration that has
already been handled masterfully by Rudolf
Steiner in March of 1920 and published as
his Warmth Course. | will summarize some
of theseideas briefly.

The ancient's believed that there were
four 'elements’ that all physical redity
was

composed of These were Earth, Water, Air
and Fire. In modern language, we can restate
this as follows. There are four "states" that
all matter appears as. These are solid, liquid,
gas and heat. From an etheric science point
of view, heat is the fourth state of matter and
the transition state between matter and ether.
Here is why. The only difference between
the appearance of ice, water, or steam, for
example, is its temperature or internal heat
condition. Heat is absolutely fundamental in
all considerations regarding matter because a
change in heat

“Over-unity” is
an oxymoron
that should be
removed from
the
vocabulary of
the alternative
science,
community.

is the only element required to bang about a
change of state from solid to liquid or from
liquid to gas. In solid matter, the "atoms" are
very close together and they bind each other
in away that allows them to hold their shape
without being in a container. Heat can be
added to the solid and its temperature will
rise, correspondingly, until the melting point
is reached At this point, adding more heat
does not raise its temperature, but rather
causes the material to change state as the
solid melts into a liquid. Once al of the
material is liquefied, adding more heat once
again causes the temperature to rise. In
liquid matter, the “atoms' are less close
together and they bind each other in a way
that allows the liquid to take the shape of
whatever open topped container it is put in.
As more heat is added to the liquid, the
"atoms' move farther apart until the boiling
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point is reached. At this point, once again,
adding more heat does not raise its tempera-
ture, butrather causes the material to change
state as the liquid boils into a gas. Once all
of the material is gaseous, adding more heat
once again causes the temperatureto rise. In
gaseous matter, the "atoms" are so far apart
that they will hold no shape at al and can
only be contained by a complete enclosure.
As more heat is added to the gas, the
"atoms' become so dispersed that eventu-
aly, al thatis left is the heat_ The
relationships between heat, temperature,
matter and state are quite complex and
cannot easily be reduced to simple
explanations. Steiner's explorations of these
relationships go into great detail, forming a
seamless line of logic, backed up by a great
deal of experimental data. Anyoneinterested
in the nature of heat should study Rudolf
Steiner's Warmth Course.

While this may make no sense to people
trained in mechanistic thought processes, it
is much closer to the truth about heat than
the ideas of Helmholtz, with which Steiner
was completely familiar. Helmholtz's idea
that the nature of heat can be fully described
by the random motions of molecular matter
is far too smplistic. It ignores many of the
well known behaviors of heat and matter as
well as the existence of the Etheric Energy
Field. It should be considered an "interest-
ing' historical attempt to describe heat that is
not supported by all of the experimental
data.

For those who are not familiar with etheric
science, it might be useful to review some of
the characteristics of the Etheric
EnergyField at thistime. The Etheric Energy
Field is made up of an extremely fine, mass-
free fluid. Its activity can be divided into
four main levels. These different aspects of
the Ether have been called: the Warmth
Ether, the Light Ether, the Tone (or
Chemical) Ether, and the Life Ether. The
Etheric Energy Field, as awhole, penetrates
all matter, flows around and through the
planet in well defined ways, exhibits elastic
characteristics, and spontaneously moves
from low concentrations to high
concentrations before discharging.
Understanding al of these factors has made
engineering the weather a practical reality
today. Many other amazing technologies
also become possiblewhen the ether is fully
understood. Likewise, many aspects of
today's science that are still confusing
eventually become clear.

One area of the greatest confusion liesin
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the field of electrical science. The entire
study ofwhat has been caled "static
electricity’ is just a confusing encounter
with the Light Ether as it behaves under
certain  circumstances.  When  fully
understood, socalled "static electricity” will
be seen to be neither static nor electricity.
Normal electricity aways flows from high
potential to low potential and usually
requires metallic conductors to flow aong.
On the other hand, "static electricity” does
not discharge in the same way, and readily
moves and collects on both conductors and
insulators. Because "static electricity”
behaves more like ether than electricity, |
am going coin a term for this form of
energy when it is present in wires and
circuits. | cal it “ETHERICITY”, to
distinguish it from electricity all together.

In some ways, electricity behaves like
electricity and in some ways it behaves
differently. This has been the source of
confusion. Up until now, most people have
thought that there was only one kind of
energy moving in electrical style circuits.
This can now change. Electric appliances
are designed to run on the discharge of
electric potential from high to low, asin the
draining of a battery to power aload. Prop-
erly designed circuits employing ethericlty
run the appliance on the charging phase, as
the energy spontaneously moves from low
potential to high. Once the behaviors of
etheric ity are clearly understood, it will be
just as easy to run motors and lights from
this source as we now do on electricity. In
the 1940's, Dr. Wilhelm Reich
demonstrated both lighting and motoring
effects running on the Etheric Energy Field
that he tapped wusing his "orgone
accumulators' and specia circuitry. Bit
many other ways have been discovered to
harness elecricity. The patent office has
many designs of so-caled "electrostatic'
motors on file that work quite well They all
run on ethencity, including some powered
by circuits set up between the ground and a
wire suspended high in the air. Many types
of capacitors will spontaneously charge up
on days with low relative humidity. This,
too, is the classic appearance of ethecricity.
| have seen how an "electrostatic" generator
failed to do anything, one humid morning,
until the moment that sunlight fell on the
metallic surfaces. It then jumped to life.
This was one of the most convincing
demonstrations | have ever seen that "static
electricity” (ethericity) is related to light
(the Light Ether).

Here then are some of the known charac-
teristics of elecricity that engineers and
inventors should understand

1) Ethericity can be accumulated from the
ground or the air at almost any location

2) It can be "reflected' down wires (thisis
not conduction)

3) Flows of electricity can be interrupted
by diodes and Mosfet type devices

4) ltspotential can beraised or lowered in
air core transformers

5) It can be stored in capacitors

6) It will operate neon style lighting;
when the potential is high enough

7) It can create fields of opposing forces
in coils and motor windings

"Free energy' is here in the Etheric
Energy Field. Etheric Energy can be accu-
mulated without the expenditure of work,
and then released in controlled ways to
perform work, in properly engineered sys-
tems. Understanding this fact presents
engineers and inventors the most direct and
dear path to follow. Systems that precipitate
heat directly from the ether have aready
been demonstrated in Dr. Reich's accumu-
lator. Placing one of these accumulators over
a moving body of water increases the
precipitation of heat dramaticaly. Thisis a
rich vane of truth waiting to reveal its secrets
to the systematic researcher. Likewise,
power circuits thatrun on ethericity for
lighting and motive power are waiting to be
perfected.

Researchers in the "free energy” field
should not concern themselves with the
ideas presented as the so-called "Laws of
Thermodynamics'. The "First Law", with its
ideas of conversion and conservation, is
essentially incorrect There is no way to
convert mechanical energy into etheric en-
ergy, actually make one into the other. This
one example is enough to disprove the
universal interpretation of the conversion
idea al together. Beyond this, the energy
forms that can be transmuted by the action
OF certain kinds of machines, apparently do
so within a wide range of activity,
depending on the geometry of the machine.
This throws into question the idea of
conservation, especially local conservation.
These experimental findings render the
"First Law" without any basis in fact The
real universe does not behave in accordance
with these ideas.

In the narrow case, the "Second Law' is

really only a statement which describes the
behavior of heat under certain circumstances.
Thismuch is basically true, asit is founded
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on experimenta observation. In the
genera case, however, the "Second Law'
is an intellectual extrapolation that does
not accurately describe the behavior of
physical reality under all circumstances. It
embodies an erroneous concept of a
mechanical ini- verse which mysteriously
burst forth (Big Bang) as a fully wound
spring that has been unwinding ever since
("in a dosed system, entropy does not
decrease”). It is a lifeless, empty vision
that ignores the Source of the energy it
started with and doses the minds of its
adherents to the solutions at hand.

Learning how to tap the non-
thermodynamic forces in nature is the
hope of the future. A modem society
needs light, heat, and motive power, all of
which can be derived directly from the
Etheric Energy Field without consuming
limited physical resources owned by
monopoly interests.

In this society, theoretical science has
been elevated to a very high level of pres-
tige. Under this system of belief, the rea
needs of humanity have not been well
served. Itis time that these incorrect
theories be carefully examined_ ,.d
discarded, so that experimental science
can once again take the leading role in
defining the nature of physical reality.
Only then will Etheric Science be free to
offer its bounty of solutions to a desperate
and waiting world.
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Tesla's “Self-Acting” Engine

by Peter A. Lindemann

In June of the year 1900, Nikola Tesla published an
article in Century Magazine titled The Problems of
Increasing Human Energy. Never be fore or since has
there been such a masterful and exhaustive discussion
of how to extract useful energy from the environment
In its original magazine format, this article is 31 pages
in length. After discussing every known method for
energy generation then in use, Tesla begins a discussion
of "a departure from known methods - possibility of a
'self-acting' engine - the ideal way of obtaining motive
power".

Beginning on page 200, and continuing to page 204
of the original Century Magazine article, Tesla outlines
his ideas. The following quotations are extracted from
this section of the article.

".a survey of the various ways of utilizing the
energy of the medium convinced me, ..that to arrive at
a practical solution, a radical departure from the
methods then known had to be made. The windmill,
the solar engine, the engine driven by terrestrial heat,
had their limitations in the amount of power obtain-
able. Some new way had to be discovered which would
enable us to get more energy."

"..the problem was to discover some new method
which would make it possible both to utilize more of
the heat-energy of the medium and also to draw it away
from the same at a more rapid rate.”

"I was vainly endeavoring to form an idea of how

a practical manner by ordinary machinery, as | had in the beginning
expected. This led me, as a next step, to the study of a type of engine
generally designated as “turbine,’ which at first seemed to offer better

this might be accomplished, when I read some statements from
Carnot and Lord Kelvin which meant virtually that it is impossible

for an inanimate mechanism or self-acting machine to cool a portion of
the medium below the temperature of the surrounding, and operate by the
heat extracted. These statements interested me intensely. Evidently, a
living being could do this very thing, and since the experiences of
my early life ... convinced me that a living being is only an
automaton, or, otherwise stated, a 'self-acting engine,' I came to the
conclusion that it was possible to construct a machine which would
do the same."

"Suppose that an extremely low temperature could be maintained by
some process in a given space; the surrounding medium would then
be compelled to give off heat, which could be converted into
mechanical or other form of energy, and utilized. By realizing such a
plan, we should be enabled to get at any point of the globe a
continuous supply of energy, day and night."

"A closer investigation of the principles involved, and calculation,
now showed that the result | aimed at could not be reached in
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chances for a realization of the idea.”

"..my conclusions showed that if an engine of a peculiar kind
could be brought to a high degree of perfection, the plan | had
conceived was realizable, and | resolved to proceed with the
development of such an engine, the primary object of which was to
secure the greatest economy of transformation of heat into
mechanical energy."”

"(In early 1895) Dr. Carl Linde announced the liquefaction of
air by a self-cooling process, demonstrating that it was practicable
to proceed with the cooling until liquefaction of air took place.
This was the only experimental proof which | was still wanting that
energy was obtainable from the medium in the manner
contemplated by me."

"Much 01 " 3 task on which I have labored so long remains
to be done. A number of mechanical details are still to be perfected
and some difficulties of a different nature to be mastered, and |
cannot
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hope to produce a self-acting machine deriving energy from the
ambient medium for along time yet, even if al my expectations
should materiaize."

Testa'sideawas radica . Design a machine powered by the heat
resident in the ambient air that produced an output of mechanica
energy and refrigeration simultaneously. He called it "the ideal
way of obtaining motive power". Such a machine would be able
to produce useful energy at any time of the day or night, at any
location on the globe, drawing upon the vast heat reservoir of the
atmosphere. He worked for years toward this goal and absolutely
convinced himself, by the power of his own nearly infallible
logic, of its potential reality.

To my knowledge, Testa never finished the work on this
invention. But his pioneering efforts clearly conceived the idea,
as well as outlined most of the engineering problems to be
solved.

It's remarkable to me, that with all of the attention given to
Nikola Testain thelast few years, | have not heard any mention
of this aspect of his work. Volumes have been written on so-
called

Appendix |11

When | first read this article from Century Magazine, | was
fascinated by the section on the "self-acting” engines. But Testa's
idea of gaining energy by dumping heat into an inexhaustible
"cold spot" seemed unrealizable. My mind could not penetrate the
unknowns involved. Luckily, other minds were not so dull.

To beginto get an understanding of Tesldsidea, let's fast [ook
at the fundamentals of fluid dynamics. Follow along if you can. If
a gaseous fluid (like air) is confined in a closed space, three
properties of this gas become interdependent upon each other.
These properties are: 1) Volume, how much space it occupies, 2)
Temperature, how much heat it contains, and 3) Pressure, how
much force it exerts on the walls of the container. For instance, if
the container remains the same size and we increase the tempera-
ture of theair inside, the pressureit exertson thewalls also rises.
Likewise, if the volume stays the same and we reduce the
pressure, the temperature must also drop. Conversely, if we
increase the volume, either the temperature or the pressure will go
down (or both). From this we may see that temperature and
pressure are directly related to each other, but areinversely related
to the

volume. Thisishow Dr. Carl

"free energy" devices,
wherein the would-be in-
ventors are searching in
vain for a ubiquitously
present, inexhaustible
source of energy from
which their machines may
draw. Imaginative theories
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Linde liquefied air by his

g O B resevor, Ty "self-cooling" process. By

....................... manipulating the pressure
and volume of a quantity of
gaseous air, he was able to
liquefy some of it by taking
advantage of these

/ . principles.

have postulated "tachy- H One hundred years ago, this
ons', "zero-points’, and . bkl was an amazing
"magnetism” asthe source| =~ | accomplishment. Now, these
of choice from which to . + | processes are used
extract energy. And, while[ o u .. TTET I e e e e e oot cem e 4+ | commercially every day. To
future work may prove ' illustrate, we need go no
that these sources can be Rt ok further than a useful n%vel ty
made practical, it is still available in a mail order
surprising that the most Figure t - Steam Engine catalog. Many compressed

readily available, untapped

source

of energy from which to draw, atmospheric heat, has been all but
neglected.

The patent office is crammed with hundreds of "permanent
magnet motors’, none of which work, to my knowledge. Testa
dismisses these ideas with a short stroke, "We may even find
ways of applying forces such as magnetism or gravity for driving
machinery without using any other means. Such realizations,
while highly improbable, are not impossible." While leaving the
door open, Tesla considersthis area of research worthy of only a
brief mention. He then goes on for four pages, discussing his
efforts to tap the ambient temperature as a source of power.
Teslawas amaster thinker and inventor. His mind penetrated the
ultimate solution to humanity's energy needs. Like a scientific
Sherlock Holmes using the power of his own deduction, when all
of the 'improbables and "impossibles' were removed, what
remained must be the solution. Atmospheric heat was the largest
untapped reservoir of energy on the planet Tedlarefused to over-
looked the obvious. He was that rare fish capable of
contemplating the water he was swimming in. Few were able to
follow hisideas. Even fewer were able to follow-up on hiswork

gases are available today. One of them is carbon dioxide. For
less than $30, you can buy a specia nozzle that attaches to a
canister of compressed carbon dioxide. When the gas is
released through this nozzle, "dry ice" is formed. Room
temperature compressed carbon dioxide, when alowed to
expand rapidly under controlled conditions, refrigeratesitself to
form "dry ice. By this method, about 20% of the compressed
gas can beliquefied, or in this case, solidified. Thisillustrates
what Teslarefers to as the "self-cooling" process that allowed
Dr. Carl Linde to liquefy air in 1895. Tesla immediately
understood the implications. He states that hisinvention could
be designed to run on liquid air, but that "its temperature is
unnecessarily low." All that was needed was a working fluid
that changed from agasto aliquid at atemperature below the
ambient

Dr. Linde's process required a mechanical energy input to
compress the air. But Tesla knew that mechanical processes
were reversible. The machine he envisioned used the methods
discovered by Dr. Linde, but ran them backwards. To
understand how this can be done, we need go no further than
our own medicine cabinet If room temperature isopropyl
alcohol isrubbed on your
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arm, it "feels . cold". It feels cold because it is evaporating. It is
evaporating because of a change in "vapor pressure” between the
closed bottle and the open air. This change of pressureis "forcing"
the evaporation to take place. But, for the alcohol to evaporate
(change from aliquid to a gas), it needs heat Since no heat source
is available, it must get the necessary heat from the immediate
environment So, it extracts that heat from your arm. That's why
your arm feels cold (refrigeration). Believe it or not, Tesla saw an
energy machine in al of this. The one part of the equation that is
not so apparent here, is that the volume of space occupied by the
evaporating alcohol is increasing dramatically. This increasing
volume of gas could be confined to form a pressure that could
drive an engine. Teslasaw it al, and knew what it meant He spent
years trying to solve al of the engineering problems associated
with it, so that a future society could have al of its energy needs
supplied by these processes.
So, what does Teda's "self-acting” engine really look like? In

order to visudize this, it may

mechanical energy is removed from the system at the turbine.
That amount of heat that was not successfully transformed to
mechanical energy at the turbine, is then thrown away at the,
condenser and represents aloss of efficiency. In the heat pump,
mechanical energy is added to the system at the compressor
and heat energy is removed from the system at the condenser.
That amount of liquid that vaporizes at the throttle represents a
loss of efficiency because no heat is absorbed from .the
environment to create the vaporization.

The main difference between these two systems is that the
steam engine runs on a working fluid (water) that changes
phase from a liquid to a gas at 212' Fahrenheit, whereas the
heat pump runs on aworking fluid (freon) that changes phase
from a liquid to a gas at -50' Fahrenheit Tedlas "self-acting”
engine was a unique hybrid between these two systems.

Tesla knew that his system, if it was to work, had to be
much more efficient than standard systems. In our steam
engine example, for instance, if we could elimi

be helpful first to review the
workings of two different
kinds of heat systems that
operate on "two phase fluids";
the first is a steam engine and
the second is a heat pump. In
Figure 1, water is boiled in
the boiler to become
pressurized steam. This high
temperature, high pressure
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nate the condenser, the sys
tem would be more efficient
In our heat pump example, if
we integrated the throttle into
the evaporator so that all of
the expansion happened
there, the system would be
more efficient. These are the

steam is then used to drive a

kinds  of engineering
problems Teda was
attempting to solve. By

turbine engine to convert the
vapor pressure into
mechanical work. The low
temperature, low pressure
steam coming out of the

—

Figure 2 -

taking elements from both of
these systems, we can begin
to understand what Tesla had
discovered. Figure 3 shows
such a system. It runs on a

Heat Pump

turbine is then allowed to cool further in the condenser, becoming
liquid water again. The liquid water is then pumped back into the
boiler, and the cycle begins again. In this example, we can easily
see that the system takesin heat at the boiler and gives off heat at
the condenser.

Figure 2 is a diagram of a heat pump. Low temperature vapor
enters the compressor and is compressed to a high pressure and
temperature. This vapor is then condensed to a liquid in the
condenser. Then, the pressurized liquid is throttled through a
special nozzle to low pressure and temperature. Releasing the
pressure allows some of the liquid to vaporize. This "two phase
fluid", part liquid and part vapor, now enters the evaporator, in
which the remaining liquid is boiled. The resultant low tempera-
ture vapor then enters the compressor, completing the cycle. In
this example, we can see that the system takes in heat at the
evaporator and gives off heat at the condenser.

There is ahigh degree of similarity between these two systems.
Both have alocation where heat is absorbed (boiler and evapora-
tor). Both have alocation where the pressure is released (turbine
and throttle). Both have alocation where heat is rel eased
(condensers). And both have alocation where the working fluid
is pressurized to compl ete the cycle (pump and compressor). In the
steam engine, heat energy is added to the system at the boiler and
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low temperature phase

change material, like freon. The first element acts like a
combination of the pump and the compressor. Its job isto take the
"two phase fluid", part liquid and part vapor, and compress it until
itis100% liquid. The next element of the system takes the place of
the bailer. It is realy a heat exchanger that alows the working
fluid to absorb heat from the environment without boiling. On the
outside, this element gets cold and produces refrigeration effects.
On the inside, the working fluid is gaining in its stored heat
potential. The next element of the system is the throttle or control
valve. This component allows the pressurized, liquid materia to
experience arapid pressure drop that promotes instant vaporization
of some of the working fluid. Since no heat source is available
here, the heat of vaporization must come from the stored heat in
the working fluid itself. This rapidly expanding vapor/liquid
combination is then harnessed by the next element of the system,
the turbine. As Tesla said, thisis "an engine of a peculiar kind." It
must be able to efficiently operate on the part vapor, part liquid
material coming through it When the volumetric expansion is
spent, the "two phase fluid" is then re-compressed to aliquid, and
the cycle starts over. Tesla envisioned that his turbine would
produce more mechanical energy than the compressor required, so
that the s,stem would produce a net gain of mechanical energy.
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Unlike the two previously discussed systems, Teda's "self
acting” engine has no condenser where unused heat is thrown
away. Heat energy is absorbed from the ambient, mechanics
energy isremoved from the turbine and all of the remaining hea
potential in the working fluid is recycled for the next go-round.

The whole thing is an amazing idea, but will it work? Can
the necessary efficiencies actually be attained? In the 1930's, an
Austrian engineer named Rudolf Doczekal successfully built a
steam engine that ran on a combination of water and benzene.
To his amazement, it could run with or without the condenser in
the system. Its efficiency was well above the calculated Carnot
Cycle maximum. He was granted a Patent on this system in
1939 (NR. 155744). It took 39 years, and someone €else to prove
it, but Teda was right; a high efficiency heat engine could be
run without a condenser.

But can dl of the other efficiencies be attained? Is there a
device that can efficiently compress the "two phase fluid" back
to aliquid?

Appendix 1

designs are explored along with complete mathematical models
of the system. For copies of these books, write to: Eagle
Research, Box 145, Eastport, |D, 83826 USA. Each book is $15,
post paid in North America. Add $5 more for overseas postage.
Buy both books, as they cover different aspects of the system.

One hundred years ago, Nikola Tesla discovered the ultimate
way to harness the energy of the sun by converting the ambient
temperature of the air into mechanical energy. He outlined the
entire method and even solved many of the difficulties himself.
But forces during his lifetime prevented him from completing
thiswork. His "self-acting" engineisatrue fuel-less power plant,
capable of producing useful energy at any location on the planet,
at any time of the day or night It has taken one hundred years for
others to finally complete this work, but that day has now
arrived. While | do not wish to minimize the irreplaceable and
outstanding contributions by Wiseman, Schaeffer, Doczekal and
others, still, it is to Tesla that the future owes its thanks once
ANAlN

When Tesla first conceived of

The answer is yes. Today, the
Copeland Scroll  Compressor
can perform this function. Is
there a turbine that can run

this invention, he started by

Nt sxchanger deciding that the basic
assumptions embodied in the
"Second Law of

efficiently on the rapidly ex-

Thermodynamics' were not

panding "two phase fluid?'
Again, the answer is yes. Im-
pulse turbines with the pressure
nozzles built directly into the
housing can peform this
function, so that all of the fluid
expansion occurs inside the
engine. In fact, all of the other
engineering problems have been
solved.

Today there are working models
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Figure 3 - Tesla's "Self-Acling” Engine

universally true and therefore
could not act as an absolute
limiting case. These as
sumptions are built into our
lives today by the idea that if
| want the temperature of my
environment to be ether
warmer or cooler than the
ambient, | have to expend
energy to do it Tedla was not
afraid to question or even

P

of machines that convert

the ambient temperature of the air into mechanical energy, while
creating refrigeration as a by-product One hundred years after
Tesla identified the "ideal way of gaining motive power", the
gigantic reservoir of atmospheric heat has been successfully
tapped. Real "free energy" has arived on planet Earth.
Obviously, the working details of these machines are
complicated. The average reader will not have a thorough
understanding of them without considerable study. Still, the basic
principles upon which they operate have been outlined here with
only minor oversimplification.

As of June, 1995, there are two slightly different processes being
pursued that give the same basic result The first is a machine
designed by a German physicist, Dr. Bernhard Schaeffer, along
with a Russian inventor, Albert Serogodski, building on the
pioneering work of Doczekal. Their latest machine has been
granted German Patent # DE 42 44 016 A 1, and is capable of
being embodied as a refrigerator that produces electricity rather
than consumes it The other development is based on the work of
Canadian engineer, George Wiseman, building more directly on
Tesla's ideas. Wiseman has written three books that fully outline
the principles of this amazing invention. His HEAT Technology
Series, Book 1, Book 2, and Book 3 are must reading for anyone
interested in this subject In these books, turbine
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disagree with these assumptions. Even the stature and historic
"authority" of Sadi Carnot and Lord Kelvin, whose work was the
basis of the "Laws of Thermodynamics’, did not intimidate him.
He was willing to rethink all of the fundamentals in the light of
his own experiments and insight, and draw his own conclusions.
By doing so, he was able to conceive of an invention that has
taken 100 years to create.
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"Technological. historical, and philosophical dynamite! Clarifies the fundamental
juncture at which electric power technology diverged from Tesla’s liberating
genius."—Trevor James Conslable (Rescarcher and Author)

"From my own experiments, once you split the electron from the etheric carrier, the
problem then is not generating tremendous energy, its limiting it! A lot of my
incoming spikes are well over 1000 amps. Definitely, this kind of circuit, its for
real!"—Brian Desborough (Free Energy Researcher)

" . .Dr. Lindemann explains Tesla’s bizarre electricity experiments, which
no amount of exposure to Tesla's work, from all other sources. has ever
done for me. ...The video tape [book] gives enough general and specific
information that a detailed design can confidently be built by any
competent tinkerer with a working knowledge of electronics and electric
power circuitry."—Ken Rauen (Infinite Energy Magazine, January 2001)

Ed Gray in 1977 Conversion Tube Close Up Conversion Tube Patent

Finally, long-time Free Energy researcher Dr. Peter Lindemann
steps up and tells all. This four part book explains exactly how
Edwin Gray, Sr. produced what he called "cold electricity.” Mr.
Gray discovered that the discharge of a high voltage capacitor
could be shocked into releasing a huge, radiant, electrostatic
burst. This energy spike was produced by his circuitry and
captured in a special device Mr. Gray called his "conversion
element switching tube." The non-shocking, cold form of energy
that came out of this "conversion tube" powered all of his
demonstrations, appliances, and motors, as well as recharged his
batteries. Mr. Gray referred to this process as "spliting the
positive,”

Even more remarkable, Dr. Lindemann found that Nikola
Tesla actually discovered this same effect, back in 1889. With
the information in this book, you will learn what it took Tesla.
Gray and others decades to figure out. Using articles, patents,
diagrams, and photographs. Dr. Lindemann unravels the mystery
until the whole method is fully revealed. Now you can do it too!
This is the information free energy enthusiasts have been waiting for. Wardenclyffe Tower

Nikola Tesla
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