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Foreword

This book is the second in the series of Bedini SG Handbooks. The full
instructions on how to build the Bedini SG Energizer are in the first book of
the series titled Bedini SG, the Complete Beginner's Handbook. If you are
not familiar with the Bedini SG project, then you can learn more HERE.

This book does not review any material from the first book. It simply picks
up the instructions at the Intermediate Level. For instance, the first book
assumed the reader did not know anything about electronic parts or
circuits. This book, on the other hand, assumes the reader does have a
working knowledge of electronics and circuit functions.

Since the release of the first book, Bedini SG, the Complete Beginner’s
Handbook, the entire Bedini SG world has been taken to the next level. It
includes the most detailed instructions on how to build the machine,
coupled with a comprehensive explanation of the theory of operation. It
also introduces the "attraction mode" of operation for best performance.

This book picks up where the Beginner's Handbook leaves off. It starts with
methods to "fine tune" the oscillator, how to charge capacitors and
discharge them into the batteries, and other related concepts. It also
includes more advanced theoretical discussions about Tesla's methods for
creating a "power gain" in a circuit and the difference between energy
conservation and energy recycling.

After learning this material, you should be able to raise the efficiency of
your Bedini SG project to levels that you may not have thought possible.

Peter Lindemann (March 2013)

www.bedinisg.com/intermediate 6
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Introduction

"There are only two ways to live your life. One is as though nothing
is a miracle. The other is as though everything is a miracle."
Albert Einstein

The first time I asked John Bedini how the energizer worked, he looked me
straight in the eye and said "it's a trick." This was not the answer I wanted.
It made me really mad! For me, the idea of a "trick" meant that it was not
real, or that I was being fooled in some way. Luckily, this is not what John
meant. But what he did mean took me years to understand.

The machine does NOT break any Laws of Nature. It does, however, take
advantage of a number of narrow "windows of opportunity" which
mainstream science has not spent much time exploring. When measured
directly, the over-all efficiency of the machine is always under 100%.
However, when built properly, the battery being charged by the system
always charges faster than the battery being drained by the system.

This apparent paradox is the "trick" that John was referring to. Electrically,
the machine does not produce a "net energy gain." The machine does not
produce more electricity than it uses. It does, however, produce an unusual
set of conditions that the batteries translate into an accelerated charging
rate. The end result is an energy gain that can be accessed from the
batteries over time.

This Intermediate Handbook is the next step in the unraveling of some of
John's "tricks", what they are, why they work, and how you can do it to.

Peter Lindemann, D.Sc.
Aaron Murakami, BSNH

www.bedinisg.com/intermediate 7
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Chapter One

Fine Tuning the SG Energizer

Introduction:

It is assumed that, if you are reading this, you own a copy of the first book
in the series, Bedini SG, the Complete Beginner's Handbook, and that
you have a working model of an SG Energizer in your possession.

The purpose of this chapter is to guide you, step-by-step, to make a
number of minor modifications to the machine so that it draws less energy
from the run battery, delivers more energy to the charging battery, and at
the same time, produces more mechanical energy on the wheel.

If you built your model based on the instructions in the Beginner's
Handbook, it is probably running pretty well already. But guess what? It

can run better! So, let's get started.

Basic Tuning:

If you have done your research, e
you know that the Bedini SG
Energizer is based on John
Bedini's US Patent #6,545,444.
Here is a copy of the diagram
from that patent. You can see
that the circuit includes a
"variable resistor" in the section

that connects the trigger coil to
the base of the transistor

(component #15).

www.bedinisg.com/intermediate
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It also includes a capacitor (component #24) and a means to discharge the
capacitor periodically into the second battery (components #27 and 28).

If you have looked on the internet or into some of the discussion forums for
the SG or Monopole, you have probably heard of a simple method of "fine
tuning" the SG Energizer. When there is only one power coil, this process is
quite simple. But when there are multiple power windings, as in your
Beginner's model, the process has a few more details associated with it.

—ouT

‘|7+OLIT

The simple method s
involves replacing the 470 ]
Ohm base resistors on each

transistor with a 100 Ohm {
resistor and then inserting
a 1 watt 1k Ohm variable
resistor (potentiometer) in !
series, as shown in the
second drawing. (Red box)

—ouT

‘|V+OUT

To "tune" the unit, simply s
start it up and find the ]
place on the potentiometer

where the wheel is turning Ef
the fastest while the circuit

is drawing the least current
from the run battery. {
Obviously, you would

need an amp meter on the
run battery and a tachometer on the wheel to determine these conditions.

Some experimenters thought this information should have been included
in the Beginner's Handbook. While it was being written, I specifically asked
John about this, and he said that he wanted beginners to build the basic
model and get it running first, so the 470 Ohm fixed resistors were
specified on the base of each transistor in that book.

www.bedinisg.com/intermediate 9
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That said, while the method of placing a 1k Ohm potentiometer in series
with the 100 Ohm resistors does give a reasonable measure of variability, it
does NOT really set up the conditions for "fine tuning" the system. This is
especially true of coils that have multiple strands of wire on them and
multiple transistors.

Fine Tuning:

To understand why this is true, we have to look closely at the timing of the
transistor switching, down at the micro-second level. "Fine tuning" is about
optimizing the operations of the oscillator. If you have a dual-trace
oscilloscope, you can watch the switching of any two of the transistors
simultaneously. If you watch enough sets, with the time base short enough,
you will start to see that they can switch one or two micro-seconds apart.

This is especially important when the transistors are turning OFF because
that is when they are trying to discharge their energy into the recovery
circuit. If a few transistors are turning OFF while the rest are staying ON,
even for a few micro-seconds, this can blunt the inductive kickback of the
system. You quickly realize that what you want is for all of the transistors
to turn ON and turn OFF at exactly the same time, so the energy can flow
through the machine perfectly smoothly.

The reason the transistors may not be perfectly synchronized at this point
is that you are using electronic components that are mass-produced. That
means that they each may have slightly different operating specifications.
While they are all "very close" and "within acceptable tolerances”, they are
not all exactly the same. So, to get them all to behave the same in the

circuit, we have to find the ones whose performance specifications match.

In order to do that, we actually have to measure the performance
characteristics of the transistors BEFORE we put them in the circuit of the
SG oscillator. Here is a photo and a schematic of the simple circuit that
John developed to perform this test.

www.bedinisg.com/intermediate 10
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Essentially, it measures the current passing through the transistor, also
called the "collector current” or the "gain" of the transistors.

f00 K

The tester consists of a 12 volt power supply, a 500ma meter, a place to
temporarily connect the transistor, a variable potentiometer to adjust the
base current, a momentary switch to activate the test, and two other
resistors. In this example, John has taken the front off the meter and added
some marks on it so the test is easier to interpret. Regardless of these extra
markings, the test results will be on a scale of 0 to 500 milliamps.

From the schematic, you can see that the circuit simply passes current
through the transistor to operate the meter. You may find that when testing
Bi-polar NPN transistors, you may need to put a jumper wire over the 27K
resistor (dotted red line) to get enough sensitivity on the meter. What you
are looking for are 7 transistors that pass the same amount of current to the
collector when activated by the same amount of current to the base.

In order to do this, you may need to look through (purchase) between 30
and 40 transistors. For hobbyists on a budget, this may be prohibitively
expensive. But for serious students who really want to understand how
well their SG model can perform, it’s a small price to pay. Also, since it is
probable that more than one set of matched transistors could come out of a
group of 40 transistors tested, experimenters could make group purchases
and share the results.

www.bedinisg.com/intermediate 11
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The Transistor Matching Test:

The test is run like this. Once you have the circuit built and the group of
transistors you want to test ready, get out a note pad and start testing. Put
the first transistor in the tester, push the button to start the test, and adjust
the potentiometer to read "mid-scale.” The first time through, you are
simply looking for the transistor that has the LOWEST gain, meaning the
lowest reading on the meter. (You may have to raise or lower the
potentiometer in order to find the right range to get the meter to read for
all of the transistors.) When you find the transistor with the lowest reading,
mark it "Calibration 100". After you have done that, then put that transistor
back in the tester and turn the potentiometer so that the meter READS 100.
The circuit is now "calibrated" and ready to test your other transistors.

Test each transistor again, but this time, write the meter reading on the
transistor in pencil. When you are done testing all of the transistors you
have, find all of the ones that have the same number, or numbers that are
relatively close to each other. These will become the "matched sets."

If you test 40 transistors, you may be able to put together 2 or 3 matched
sets of 7 transistors, with various ranges of gain. The best set will be the 7
transistors that have the highest value with the same gain.

[From now on, leave the calibration transistor with the test circuit. It is part
of the test set-up now. This tester is specific for testing MOSFET or NPN Bi-
polar Transistors, but you can test any model number within those types.
All you have to do is create a specific calibration unit for each different
transistor type. This allows you to test a wide variety of transistors and
always go back to the settings that are best for each model of transistor.]

Further Refinements:

You may have noticed that we have now discovered which transistors have
the same gain when activated by the same base current. After we calibrated

www.bedinisg.com/intermediate 12
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the test circuit, each transistor was activated by the same current coming
through the potentiometer. In order to get those identical gains to appear in
our SG Energizer when it is operating, we need to duplicate that condition,
as well.

What that means is, to finish the "fine tuning" process, we still have to find
seven base resistors that have identical values. If you absolutely want to
max out your fine tuning, you will want to use the single 1K potentiometer
and the seven 100 Ohm resistors, one on each transistor base connection, as
described in the "basic tuning" section described on pages 8 and 9. If you
just want to use fixed resistors, then you want to just use the 470 Ohm
resistors that were specified originally.

Luckily, most resistors are inexpensive and come in bags of 200. This gives
us plenty of candidates to test. All you'll need for this test is an Ohm Meter
(usually part of any digital multi-meter) that can read Ohms down to
tenths of an Ohm. When measuring each resistor, standardize the contact
method using alligator clips, and write down each resistance. When you
have found 7 resistors with the same resistance, you can stop testing.

After you have found 7 matched transistors and 7 matched resistors, you
may install them in your model. Your Bedini SG is now "fine tuned."

What is the Most Important?

That depends on your level of interest. If saving money is most important,
then just install the 1K potentiometer and any 100 Ohm resistors. This will
give you a benefit at a low cost. If you want to see how far the science will
go and are willing and able to afford the time and parts, this chapter fully
outlines how to optimize the SG oscillator efficiency.

You may be wondering whether using matched sets or faster diodes on the

output circuits are necessary? After extensive testing, John has never seen a
significant benefit there, but you are always welcome to experiment.

www.bedinisg.com/intermediate 13
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Other Adjustments:

OK, we have tuned the SG Energizer from the electrical stand-point. The
last thing to do is tune it from a mechanical stand-point.

The main issues here are maximizing balance and minimizing friction.
Right now, the wheel and fan should be fairly well balanced, but you could
check that and make any minor adjustments to improve it, if you wish.

The other issue is friction. Since the wheel has an open architecture, there is
not a lot of air resistance. The only other friction issue would be in the
bearings. If you believe the bearings are stiff because they are either too old
or too new, you can take them out of the SG and soak them in kerosene to
remove all of the grease. Once they are clean and dry, you can apply a
small amount of a light weight oil to them. This should give you a very low
friction, free-running bearing.

The last thing you can look at is the height of the magnets above the coil.
On page 56 of the Beginner's Handbook, we specified a magnet to coil
clearance of 1/8%" of an inch. After you have optimized the circuit timing for
maximum wheel speed at the lowest current draw from the run battery
and are satisfied with the free running of your bearings, you can see if
adjusting the height of the wheel above the coil can give you any final
improvements. It is the last thing to look at.

Adjusting the wheel height above the coil may have to be done in
extremely small increments. For this, a series of shims or spacers is the best
method to use. Even if very little benefit is to be expected, you may want to
run the experiment just to see the result.

Now that your Bedini SG Energizer is "fine tuned", let's start looking at
some advanced theory.

www.bedinisg.com/intermediate 14
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Chapter Two

Energy Conservation
V£
Energy Recycling

The Bedini SG Energizer is a machine that demonstrates an "energy gain"
while it runs. This "energy gain" is supposed to be impossible according to
the First Law of Thermodynamics and the idea of "Energy Conservation."
The First Law of Thermodynamics is usually expressed with the idea that
"Energy can be converted from one form to another, but it can not be
created or destroyed."

This idea was initially derived from a paper titled On the Conservation of
Force, published in 1847, by Hermann von Helmholtz. But this is a
significant departure from what he really said. His original statement was
"Nature as a whole possesses a store of energy which cannot in any wise be
added to or subtracted from", to which I would simply add "by us".

But I would go farther. I would also say that "Nature as a whole possesses
the entire store of energy by which any of our machines may be activated,
regardless of how well they may convert that energy into a useful form."

We have never said that the Bedini SG Energizer "creates" energy. We have
said, however, that it operates in an "open relationship" with the
immediate environment. This allows the machine to gather energy from
the environment at a rate that more than makes up for any energy that may
be dissipated back into the environment at the same time.

Energy Conservation states that "energy cannot be created or destroyed."
This, however, does not preclude the idea that this same indestructible

www.bedinisg.com/intermediate 15
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energy may be able to be recycled or reused! The general interpretation
presumes that this cannot be done, but, in fact, it can.

Nikola Tesla was one of the first significant scientists to turn his back on
the Laws of Thermodynamics and publicly state his disbelief in these ideas.
He openly proposed "heat engines" that derived all of their energy from the
ambient heat of the air while producing cold air as a by-product. His
replication of Heinrich Hertz' experiments concerning the propagation of
electromagnetic waves in air caused him to denounce the entire "discovery"
as completely false. He even referred to the mathematical work of James
Clerk-Maxwell as "poetical concepts." By 1900, Tesla had run enough
experiments that he was certain that electrical phenomena did not follow
the same laws as heat in almost every situation.

Tesla saw no reason to associate thermodynamics with electrodynamics at
all. In fact, he thought electrodynamics was much more related to fluid
dynamics. In his June 1900 article titled The Problems of Increasing Human
Energy, Tesla states "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."

While Helmholtz was brilliant, and we owe a great debt of gratitude to him
for his discoveries, his philosophical attempt to unify all forms of energy
into a single set of behavioral laws in 1847 was premature, and ultimately,
incorrect.

So, what is really going on? What methods allow us to use electricity,
recaptured it, recycled it, and use it again? Its really quite simple. Since
electricity becomes useful when a potential difference is present, the "trick"

to recycling it is to get electricity to raise it's own potential!
In thermodynamics, it is difficult to get heat to raise it's own temperature,

but in fluid dynamics, it is quite easy to get a low potential flow of water to
pump itself to a higher level by taking advantage of its inertia. The best

www.bedinisg.com/intermediate 16
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known method to do this involves the use of a device called a hydraulic
ram pump.

The following illustrations highlight a number of similarities between the
hydraulic ram pump and the Bedini SG oscillator.

High

Hydraulic Ot
Ram Pump

Input

Check Main
Valve |# Valve
l—.

Low ; Output

The hydraulic ram pump is a simple device that allows the inertia of a
FLOW of water to pump some of that water to a higher level. Here's how it
works. Water flows from the Input to the Low Output through the Main
Valve. This flow builds up a momentum in the mass of the water. So, when
the main Valve is suddenly shut, the water has nowhere to go but past the
Check Valve, up the Rise Pipe, and out the High Output. When the
pressure and momentum of the water flow is exhausted, the Check Valve
closes, the Main Valve opens, and the cycle begins again.

The Bedini SG oscillator is remarkably similar. Battery B1 establishes a flow
of electricity through the Main Coil MC when transistor T is conducting.
This builds up an inertial momentum in the circuit that establishes itself as
the magnetic field in Main Coil MC. When the transistor T suddenly stops
conducting, the magnetic field established by the current flow wants to
keep that current flowing. This represents an inertial property of electricity,
like stored momentum. Since the current continues to flow, but cannot flow
in the loop with battery B1, it is forced out through diode D2 and will raise
it's potential as high as it needs to to fully exhaust the momentum.

www.bedinisg.com/intermediate 17
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So, the gravity fed water flow from Input to Low Output in the ram pump
is like the Input to the oscillator from battery B1. The inertial properties of
the water flow are like the magnetic field in Main Coil MC. The Main Valve
in the ram pump is like the transistor T in the SG oscillator. The Check
Valve in the ram pump is like diode D2 in the oscillator. The High Output
of the ram pump is like battery B2 being charged to levels above battery Bl
in the SG circuit.

This illustrates how a hydraulic ram pump is almost a perfect analogy for
the Bedini SG circuit. Tesla was right. The behavior of electricity closely
follows the model of fluid dynamics, not Thermodynamics. In addition to
this, the method to get electricity to "raise it's own potential” by eliciting its
inertial properties has been known for over 100 years!

If you question these ideas or someone else questions you about this, don't
be intimidated. The Bedini SG Energizer does NOT follow thermodynamic
models and its behavior is not limited by modern interpretations of these
rules. The SG does use and recapture much of the energy it is running on,
and then goes on to recycle it again for future use in the second battery.

Tesla discovered these processes while trying to replicate Hertz's supposed
tindings of electromagnetic waves. He first reported on these discoveries in
a lecture titled On Light and Other High Frequency Phenomena in February
of 1893. (120 years ago!) This lecture outlines what Tesla spent the rest of
his life working on. It is also the first public disclosure of his discovery of a
new way to use electricity.

This process he called his "Method of Conversion."

www.bedinisg.com/intermediate 18
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Chapter Three

Tesla’s "Method of Conversion"

On May 1, 1888, Nikola Tesla was granted seven US Patents. These patents
covered his single phase and multi-phase electric motors, generators,
transformers, and the methods to transmit electric power over long
distances with minimal losses. Five other US Patents were issued to him
that year that helped round out the new way to use poly-phase, alternating
current (AC) electricity at an industrial scale.

In 1896, these inventions and methods became the basis for the first large-
scale hydro-electric power station to be built at Niagara Falls with the
power used to light up Buffalo, New York, and eventually, New York City,
over 400 miles away. Most inventors would be proud of such an
accomplishment, but for Tesla, there was a problem. Between 1888 and
1896, he had developed a better way to use and transmit electric power!

He first publicly described these new methods of energy production and
energy transmission in a lecture titled On Light and Other High Frequency
Phenomena, delivered twice, first in February 1893 in Philadelphia, and
second, in March in St. Louis. In this lecture, he openly declared that he
had discovered a whole new way to use electricity and a way to "convert"
ordinary electricity into this new type.

These discoveries proved to Tesla that static electricity was more powerful
than electro-magnetic force; that interrupted direct currents were more
important than alternating currents; that electric current could be
propagated down a single wire with no return; and that loads could be
operated at the end of a transmission line that reflected little or no energy
consumption effects back to the generator.

www.bedinisg.com/intermediate 19
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This was definitely a better way to use electricity! The process to produce
these effects from ordinary electricity he simply called his....

"Method of Conversion."

Fio, 143,

This diagram, taken from Tesla's lecture, shows the six most effective ways
to produce the effects he discovered. He clearly shows that the effects can
be produced whether he started with AC (3 examples on the left) or DC (3
examples on the right). [Mind you, these are circuits for the methods that
worked the best in 1893. Modern circuits open up new possibilities.]

He also developed solid-state methods to produce these effects. The best
example of this type of circuit is found in US Patent #568,178 issued in
September of 1896. The circuit charges an inductor with interrupted DC
currents, then discharges the inductor to charge a capacitor, which in turn
discharges into a low impedance circuit to produce the effects he wanted.
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The patent states: "The energy

of the direct current supply is

(No Modal.) N. TESLA 2 Fheets—S8hest 1
per1od1cally directed into and METHOD OF REGULATING APPARATUS FOR PRODUCING CURRENTS

OF EIGH FREQUENOCY.

stored in a circuit of relatively No.
high self-induction, and in
such form is employed to
charge a condenser or circuit
of capacity, which in turn, is
caused to discharge through a
circuit of low self-induction ..
for producing any desired
effect." Tesla used this circuit
to step the voltage up from the capacitor discharge to power special lights
designed to run on these currents, as shown in the image above.

This illustration also shows a small electric motor operating a rotating
switch to control the capacitor discharges.

Here, again, is the illustration
of the SG circuit from John's
US Patent. The circuit charges
an inductor (coil) from an
interrupted DC source,
discharges the coil into a
capacitor, which in turn is
discharged periodically into a
low impedance load (battery).

The similarities are obvious.
The SG circuitry looks like a
modern version of Tesla's
Method of Conversion. It is simply designed to operate on lower voltages
and with modern components. Besides that, it performs many of the same
circuit functions and provides many of the same benefits.
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What does the Circuit Do?

The output of Tesla's circuits operated the loads on a rapid series of
capacitor discharges. These were bursts of voltage and current, all
propagating in the same direction, separated by intervals of no activity.
Tesla said that running circuits on this type of power "..enables me to
produce many effects which are not producible with an unvarying force."

What he is saying is that a staccato of uni-directional impulses can
accomplish things that pure DC (direct current) cannot. So, let's look at this
situation and analyze what is happening.

A relatively low voltage, low current source of DC can be used to charge
the inductor (coil) in the first step. When the coil discharges into the
capacitor, depending on its capacitance, the voltage may rise to many times
the voltage of the original source. So, in step two, the voltage rises, which
for Tesla represents the "electrostatic force." Voltage is the equivalent of
pressure in a fluid, so in step two, the electrical pressure has been raised.

Now, when the capacitor is discharged into a circuit of low impedance, all
of the energy can discharge very quickly. This means that for a very short
time, there is a very high flow of current. So, the total effect of the circuit is
to take a moderate but continuous flow of voltage and current and convert
it into a series of short impulses of high voltage at high current.

What are the Benefits?

In order to get a clear idea of the benefits of this conversion, I offer this
illustration. Imagine, if you will, a wall made of a typical wooden frame
covered by sheet rock (plaster board). My goal is to tear down the wall, but
all T have is the energy equivalent of "one pound of force" distributed over
"one square foot" of the wall. I can provide this amount of energy
continuously, but applied to the wall directly in its present form, I cannot
move the wall or even scratch the paint. How can I use this amount of
energy to destroy the wall?
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Tesla's Method of Conversion is the way. So, in the first step, I need to raise
the pressure of the energy manifestation. I can do that by taking the one
pound of force distributed over the one square foot (144 square inches) and
apply that force across a smaller area. Let's say I cut the area down to %4 the
size. So now I am applying my force across an area that is 6 inches by 6
inches, or 36 square inches. For the amount of energy to be the same, I am
now applying 4 pounds of force across 36 square inches of the wall.

This is great, but it's not enough, so I cut the area down by %1 again. Now I
am down to an area that is 3 inches by 3 inches with a force of 16 pounds
applied to it. So, I have raised the pressure (force) in the situation by 16
times by applying the energy to a smaller cross-section of the wall. But this
is only step one in Tesla's Method.

Step two is to make the force intermittent. OK, I currently have 16 pounds
of force continuously applied to 9 square inches of the wall. What happens
if I apply all of that force in 1/10t the time? Now I can hit the wall with 160
pounds of force for a 10t of a second. Now that is going to start smashing
the plaster board. Mind you, we are still talking about exactly the same
amount of energy as we started with.

Step three of Tesla's Method allows us to create a series of these large
impulses, second after second. So, we can hit the wall with one 160 pound
impulse for a 10t of a second, once a second. Alternately, we can hit the
wall with 160 pounds for a 100t of a second, ten times a second, or for
1000t of a second 100 times a second. As I can continue to do this, second
after second, the wall is rapidly demolished.

So, what has changed? Think about it. It's important that you understand
this. The total amount of energy expended has not increased. There is NO
energy gain here. But what we have done is to concentrate that energy and
change the density and time constant of its expression.
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Energy is defined as the ability to do "work" and the rate at which work is
delivered over time is called "power." So, one of the things Tesla's Method
of Conversion produces is a "power gain." It can convert a source of low
voltage and low current electricity into a series of uni-directional electrical
impulses of high voltage and high current. Tesla stated that this process
was able to produce effects that could not be replicated any other way.

Even alternating currents of high voltage and high current could not do
what the uni-directional impulses could. Upon careful analysis, the reason
is clear. Alternating currents do not transfer any net inertial effects since all
momentum produced in one direction is negated by the next reversal.
Thus, the inertial properties of electricity cannot be expressed using
alternating currents or continuous direct currents. Only intermittent direct
current impulses allow the expression of electrical inertia to build up in a
system; like a hidden flywheel storing momentum. This is another added
advantage of the process.

Yet another advantage of the process has to do with the electrical
characteristics of capacitors designed for rapid discharge. The property is
called a "low ESR", or equivalent series resistance. The capacitor offers
almost no resistance to the discharge of high currents. In AC systems, this
is referred to as "low impedance."

Many of you may know, when the source impedance of a power supply is
lower than the connected load, the rate of power transfer can be very high.
John Bedini found this to be especially useful when applied to battery
charging. The inertial effects of the electrical impulses would build up in
the battery, and even continue to charge the battery after the charger was
disconnected! John eventually referred to this process as "over-
potentializing the electrolyte."

There are even more advantages that show up when Tesla's Method of

Conversion" is fully explored. To do this, let's look closer at the capacitor
and see what happens when it is charged by a collapsing inductor.
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Chapter Four

Capacitors and Electrets

Capacitors are electrical devices that can "store" electricity. This is the
general understanding. The specific issues concerning "how capacitors
work" and "how electricity is stored in them" are extremely complex.
Questions of whether that charge is stored as electrons on the plates or as a
stress in the dielectric separator are still being debated in professional
circles.

But before we explore that, we need to understand the function of another
electrical device called an electret. An electret is similar in construction to a
capacitor in that it has two electrically conductive plates separate by a
dielectric material. But in the case of an electret, the dielectric material is
permanently polarized, so it spontaneously produces a charge separation.
An electret is like the static electricity analog of the permanent magnet. A
permanent magnet constantly produces a polarized magnetic field around
itself, and an electret constantly produces a polarized electric field within
itself.

Capacitor Electret
Positive ~|f|* Negative Positive ~|J||* Negative
Plate ~|}j|* Plate Plate ~[|||* Plate

Unstressed Fre-stressed

Dielectric Dielectric
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The simplest way to make an electret is to pour hot, molten wax in between
two metal plates and establish a high voltage gradient across the plates. As
the wax cools and hardens, its crystal structure forms in the stress of the
electric field. After the wax cools down to room temperature, the two metal
plates will always have a voltage potential between them. The best kinds of
wax for making electrets are bees wax and carnauba wax.

What is interesting about this is that Nikola Tesla routinely used paper
impregnated with bees wax as the dielectric separators in his capacitors.
This arrangement always made his oscillators produce higher outputs.

John Bedini has used commercially available "electrolytic" capacitors in his
oscillator circuits, but has found corresponding gains, even at much lower
voltages and much lower frequencies than Tesla employed. It has taken
considerable work to figure this all out, but what seems to be happening is
this.

Temporary Electrets:

When an appropriate dielectric material is used in a capacitor that is
charged from the energy of an inductive collapse, the electrostatic
component of this type of electricity produces a "temporary electret effect"
in the capacitor. Exactly how well this effect is established and how long it
persists depends on the material used as the dielectric.

Here is what it looks like. Normally, if you charge a DC capacitor from a
battery or from a rectified power supply, the capacitor will charge to the
applied voltage. After the supply is removed, the capacitor can be
discharged once and drawn down to 0.00 volts. After the load is removed,
the voltage on the capacitor may rise above 0.00 volts by a few millivolts.
The standard behavior of a capacitor involves very little voltage recovery.

If, however, that same capacitor is charged by an inductive collapse event
and subsequently discharged to 0.00 volts, as soon as the load is removed
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the voltage may rise back to as much as one VOLT! This behavior of
ordinary electrolytic capacitors has been witnessed thousands of times.

As this process is repeated during operation of the SG oscillator, the effect
eventually reaches a maximum level. Whatever that benefit level is, this is
the second method employed by John in the SG Energizer to get electricity
to "raise it's own potential."

What this means is that every time we discharge the capacitor into the
battery to charge it, the capacitor is refilled, partially from the coil
discharges, and partially from the "temporary electret effect" in the
capacitor itself. This phenomena is definitely an energy gain in the system
and the appearance of electricity that did not come from the run battery in
any way that can be measured on today's meters.

This clearly establishes the theoretical basis for the observed performance
of the machine. The second battery charges better and faster when the
capacitor charge and discharge section is added to the circuit, in spite of the
measurable losses associated with the switching process.

All of the charge rebound that the capacitor provides on its own is
completely free, as it is not provided by the first battery in any known way.
This gives an immediate and obvious advantage over charging the battery
directly with the coil discharges.

So, in spite of the energy losses that are measurable in the switches, and
even the charge losses caused by capacitor "leakage", the "temporary
electret effect”" seems to be able to more than off-set these losses with an

even larger gain in charge.

OK, let's look at this process more closely.
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Chapter Five

Capacitor Charge and Discharge Methods

Over the last 8 years, a great deal of information about capacitor discharge
methods for the SG circuits have been discussed on the Internet. In order to
remove as much confusion as possible from this presentation of the
material, a brief review of these ideas will be helpful.

The Beginning;:

All methods of capacitor charging
and discharging stem from John's
original patent diagram, shown
here. It shows a capacitor (#24)
being charged by an isolated
output winding (#13c) through a
full-wave bridge rectifier (#23).
The capacitor is then discharged
through a rotating commutator

and brush mechanism that makes
and breaks the POSITIVE wire
connection between the capacitor
and the battery.

One variation of this machine ran
continuously for over 10 weeks
straight during the winter of 2002.
The capacitor was 330,000uft
charged to 3 volts above the
battery and discharged about
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once per second. The brushes had silver contacts and the commutator
wheel consisted of a section of

copper rod inserted into a Delrin
wheel, with the wheel machined
down to expose the copper, as
shown here in this close-up
photo. The Delrin made the brush
friction very low, and the
silver/copper combination made

the contact resistance very low.
The wire in the capacitor
discharge path was 8 gauge, also
to keep the electrical resistance
low.

The SG wheel was turned in the
"forced repulsion mode" operated
by the "Bedini-Cole Switch" on
the black heat sink in the lower
foreground. Even though I
explained in the first book that
the "self-triggered" system
operating in the "attraction mode"
is more efficient, this early unit
was still able to "self run" for
more than 10 weeks by trading front and back batteries about once every
12 hours.

The point is this. There are multiple ways to make this work, but every
system [ have seen "self run" had a capacitor discharge circuit charging the
batteries.

So, let's recap this design. It has an isolated winding in the output. It has a
full-wave bridge rectifier between the coil and the capacitor. The discharge

circuit makes and breaks the positive line between the capacitor and the
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battery. Contact for the discharge is made with a rotating commutator and
brush mechanism. Large diameter wire is used in the discharge path to
keep electrical resistance down. The capacitor is relatively large (330,000uf)
and the discharge rate is about once per second.

This example clearly defines the five major components needed for
charging and discharging the capacitor. They are:

1. The circuit used to take the energy out of the coil and transfer it to the
capacitor.

2. The circuit used to take the energy out of the capacitor and transfer it
to the battery.

3. The method of switching used to discharge the capacitor.

The method of timing used to trigger the switching mechanism.

5. The size of the capacitor and the frequency of its discharge.

o

John has tried at least 300 variations on all of these parameters and has
come to a set of specifications he uses regularly now. Over the years, many
people in the forums experimented with dozens of these ideas, so it is
difficult to find the best way to do this from that source. To clarify the best
way to accomplish each of these, I'd like to expand on them a little bit.

Circuits for Charging the Capacitor:

The drawing to the right shows
the circuit that charges the
capacitor (#24) from an isolated
output winding (#13c) through a
full-wave bridge rectifier (#23).

From an electrical efficiency
point of view, this is the least
efficient method. The full-wave
bridge requires the output pulse
to travel through two diodes that

each have a voltage drop of
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about .6 volts. Second, having the
output pulse produced on a coil
winding that is different than the
winding the pulse came into the

coil on, also produces about a 2%

loss by induction. mill

B2
So, it seems clear that collecting . [
the output pulse from the main :

coil winding (MC) and using a
single diode (D2) to direct that
impulse to the capacitor (C) is more efficient.

If the goal is to charge the capacitor and discharge it into a second battery,
as shown, there are very few reasons not to use the second method. If your
goal is to recover this energy and make it available to off-set the drain from
the first battery, then collecting it off of an isolated winding makes this task
much easier. (Sample circuit not shown) But since the output pulse is
inherently DC in nature, there is rarely a need to use the full-wave bridge
at anytime, since a single diode is sufficient to isolate the pulse and store it
in the capacitor.

Circuits for Discharging the Capacitor:

From the very early diagrams to
the drawings used in the
Beginner's Handbook, we have
always shown the capacitor

discharge circuit with the switch
on the POSITIVE line. Classical
electric circuit theory usually
leaves the negative or ground
lines connected throughout the
circuit, and this is where John

began his experiments, as well.
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However, when John started to
seriously explore the capacitor
discharge effects on the battery,
he found that leaving the positive

lines connected and switching the
NEGATIVE line also had merit.
After extensive testing, John now
switches the NEGATIVE line
almost all of the time.

I Il
B2

The new theory that supports this thinking suggests that allowing the high
voltage pulses coming from the coil to build up on the capacitor, but also
letting them act on the positive terminal of the battery, produces a better
result. The theory is that this circuit allows the positive plate of the battery
to become "pre-potentialized" even before the current surge released by the
switch acts on the chemistry.

Switching both the Positive and the Negative connections between the
capacitor and the battery at the same time may also have merit, but this
option has not been extensively explored yet. This would provide complete
isolation between the capacitor and the battery and may have uses under
special conditions.

Methods of Switching:

We have discussed the capacitor discharge circuits. Now we are going to
discuss the various ways that are available to make and break the circuit. In
general, there are three basic ways to do this. They include mechanical
methods, electronic methods, and hybrid methods that use features of both.

The mechanical methods generally use a brush style commutator like the
ones shown previously, or a cam actuated mechanical switch. The
electronic methods generally use either bi-polar transistors, MOSFETS, or
SCRs. The hybrid methods may use a cam actuated switch to trigger a
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transistor or other device. You can see, there are lots of options here. So

let's look at each of these in more detail.
Mechanical Methods:

So, again, here is a picture of the basic
mechanical switch used by John in many
of the early models. The black wheel is
turned at a mechanically reduced rate
from the main Energizer Wheel. It is
made of Delrin with a copper bar
inserted into it. Then both are turned

down in a Lathe to expose a small
section of the copper.

Both brushes contact the surface of the
Delrin and when the copper section
comes around, a contact is made
between the brushes. This creates an
electrical connection between the
capacitor and the battery, and so the
energy charge in the capacitor
discharges into the battery.

There are advantages and disadvantages to this 27
method. The main benefit is that it is mechanical,
so it can be built with no knowledge of complex
electronic circuits. It does require some special
tools, like a lathe, but industrious individuals can ;3 E E
probably figure out how to built a rotating switch | ° 52
similar to this with basic tools.

One disadvantage can be seen in the middle photo. You should be able to
see that the copper is "pitted" along the lower edge. This represents the first
edge to contact the brushes where the initial current surges from the

www.bedinisg.com/intermediate 33



http://www.bedinisg.com/intermediate

capacitor discharges are melting away the copper. So, there is some
physical degradation of the switch and a maintenance issue over time.

The other main disadvantage is that the brushes make contact with the
switch for a much longer time than is required to discharge the capacitor
down to the voltage of the battery, since the capacitor cannot begin to

charge up again until
the switch disengages.

SIRBTIE OOLE SIS FA R
Wl I Reeds

The other method to /o N BT
discharge the capacitor [ v ,] 4
with a mechanical L S i

_ W R Bl el
switch uses a small o ¥ pﬂ\'\L '

"cam" mechanism on S o

the shaft of a geared il | Q_]
down wheel, and the a,j U'Jﬂ— ==, ‘:I

cam is used to actuate a [;L 50
stationary, enclosed ki
momentary contact

switch.

This type of switch, pictured here, is readily ~—

available from many commercial outlets. Many
of them come with their own "roller" attached to
the actuator arm that is also spring loaded to
turn itself OFF again after the cam passes.

This method can be easily built by beginners who do not have access to
machine tools, such as lathes or milling machines.

Electronic Methods:
The electronic methods to discharge the capacitors are much more
complicated. Most of them use similar circuitry to control the device that

actually does the switching.
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Here is an example of a

. . ,/,— _.-_"'H.,\\
circuit that has l?een . & % Cupacior Bibdharge
posted on the discussion T e ) tiskig
threads for many years. I \ / NPN Transistors
have highlighted in RED o \\l—g—i/ boisiie
that part of the circuit i ;IL 2 g_ kit siate
that actually allows the & | 1
discharge from the 2 Lt L

. 1H914 o 1H4001
capacitor to the battery. 7 i 188
330 Ve —s

You can see that the o d 333L} "‘){ 5

. . . 0—Li—IW 2 4
circuit also includes a A

timer chip (555), as well
as an opto-isolator chip
(H11D1) and a smaller
NPN transistor (2N3440)
to turn ON the main
transistors (MJ15024).

This is very close to the
circuit used in the small
unit pictured here called
"The Real McCoy". The
small yellow capacitors,
with a total of 6.6uf, were
charged to about 100
volts and discharged
about once a second. It
could charge any type of
battery from 2 volts to 24 volts.

Since the unit was completely enclosed in this old bulk CD case, it had to
"self-start” when connected to power. For this reason, it used the forced
repulsion drive mode and the "Bedini-Cole switch" to control the oscillator.
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Here is an example of a

circuit to discharge the Capacitor Discharge
using

capacitor using a MOSFET s ==
transistor. The discharge

circuit path is traced in ",,K' —

RED. The section of the ;

circuit that charges the H.; B ES
'—

capacitor comes from the
(+) and (-) terminals in the

upper right corner. The
signal that controls the discharge timing comes from the upper left corner,
also not shown. These features could be the same as shown in the diagram
illustrating the NPN Transistor circuit on the previous page.

Finally, here is an example of ~
a capacitor discharge circuit ﬁ‘}/ %\
using an SCR. The discharge | v |
circuit path is traced in RED. \ T '
Again, John has used a 555 i
timer chip, an opto-isolator, o Nm
and another small transistor _Lm'?r:‘;‘_‘—r'—b ?} T
to trigger the SCR, likehe | [| . S5 3’%
used for the MOSFET and ‘ i"j §§ s ;E;
the power NPN Transistor. o J“;i% 1%

| | B
The first two transistor | |

circuits show the Positive
line being switched while the
third one, the SCR circuit, shows the Negative line being switched. The
point is, the methods to switch either line are very similar.

The pros and cons of each of these devices are as follows. The NPN
transistor has the highest voltage drop across its junction, so it is better in
systems where the capacitor is charged to higher voltages. The SCR has the
lowest voltage drop across it's junction, but once activated, it will not turn
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OFF until the voltages equalize between the capacitor and the battery. The
MOSFET has a middle value voltage drop across its junction, about half
way between the NPN and the SCR. But it can be turned ON and OFF at
will, like the NPN. For these reasons, the MOSFET is usually the device
chosen for these systems, as long as the voltages in the capacitor are in the
moderate range, which means less than 20 volts above the battery.

Hybrid Methods:

These methods of discharging
the capacitor use features of
both mechanical switching
and electronic switching
together. In this picture, you
can see the belt driven speed
reduction feature, similar to
the one shown on page 28.

That is operating the rotating
brush switch, which in turn
triggers the transistors shown
in the plastic box in the lower
center of the second picture.
The switching of the transistor
then discharges the capacitor
to charge the battery.

So, this illustrates the three
main ways to discharge the
capacitor into the battery. As
you can see, many dozens of
different methods have been
devised and tested over the years. Working closely with John during this
period of development, I was constantly confronted with "John's Method".
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That is, he was never satisfied when an experiment worked, even if it
worked extremely well. He was always looking beyond the moment, to see
what was still possible. And....he never guessed! He would always built it,
and run the test!

At one point, John was testing
different control circuits to trigger
the discharge and he built and
tested over 30 variations of a circuit
in about two weeks. This photo
shows a sample of some of those
test circuits, still in the box and
stored on a shelf in his shop. He
also never threw anything away,
and never scavenged one
experiment to build a newer one.
Everyone of the circuit boards in
this box still works!

For John, it was always about the
learning and the path of discovery.
It was never about getting a "self-

running machine", primarily
because he had done that in 1984
and many other times since then. He was looking for specific, incremental
gains that he could add to his already vast knowledge base.

Back in his 20's, John worked for TRW, a manufacturer of semi-conductor
devices. There he learned that any kind of device, like a MOSFET or an
SCR, can be operated outside of its normally considered specifications, if
you know how to safely push it there. Because of this, John can get circuits
to do things that other electronic circuit designers cannot. So, for instance,
when John refers to using "inverted circuits", he is generally referring to
using one or more components in the circuit in a way that is either different
or even completely opposite of the standard method of use.
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As an example, John has devised ways to turn SCRs ON and OFF at will,
even when the voltages across the junctions never equalize. In standard
practice, this cannot be done, and most circuit designers do not know how
to accomplish this. But John knows how and has used this method in a
wide variety of circuits.

Methods of Timing:

The simplest timing methods are the
mechanical ones. Here we see an end
view of one of the early units. The
"gear reduction” ratio on this belt
drive is at least 20-to-1, so the main
rotor turns 20 revolutions for every
time the timing wheel turns once.
With 10 magnets on the wheel, it means that 200 pulses charge the
capacitor before the brush mechanism discharges it into the battery.

The next method to control the
timing is the purely electronic
method. Here is a blow-up of the
Timing Section of the circuit from
the diagram on page 35. It shows
power (12 volts) coming in from the
Run Battery on the left (+ and - ).
This powers a 555 timer chip
configured to produce an impulse
between .2 and 20 times per second,
selectable on the 100K trim pot. The
output of the 555 powers the LED section of the H11D1 Opto-Isolator chip.
This chip allows the timer, which is powered by the input battery, to
control the discharge of the capacitor, which has no connection to the input
battery. The output of the H11D1 chip then controls the triggering of the
2N3440 transistor, which in turn, controls the primary device used to
discharge the capacitor.
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Again, the kinds of devices that can be used to discharge the capacitor can
include NPN transistors, PNP transistors, MOSFETs, SCRs or even Triacs.

The third method of controlling the timing of the capacitor discharge uses a
circuit that can sense (measure) the voltage building up in the capacitor,
and discharge it when that voltage
reaches a predetermined level. These | ™ s
"automatic" methods of triggering
the capacitor discharge range from
simple to complex. One simple
method is illustrated here, where a
neon bulb is used to trigger an SCR —
when the voltage in the capacitor
rises to about 100 volts. This method
works really well for about 20 hours, after which the neon bulb "polarizes”
and stops firing. This was the first method John experimented with in 2003.
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These SCR circuits only work when the capacitor is charged by periodic
pulses, like the output of the Bedini SG, as the SCR may never latch closed
again if the capacitor is charged by a continuous current method.

Other, more sophisticated circuits can use a combination of Zener diodes,
OP-AMP chips, and voltage regulators to monitor the voltage of the
capacitor and automatically regulate its discharge. John has developed
excellent circuits that work on this principle. You may wish to purchase
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one of his "ready built" capacitor discharge circuits for the SG Energizer
Kits, or develop your own. These kinds of circuits are great because they
can automatically adjust to a faster discharge rate as you increase the
charge rate of the capacitor.

Capacitor Characteristics:

Capacitors are one of the most varied electronic components available
today. They can be used for dozens of purposes, including filtering high
frequency noise, storing charge for later use, creating phase shifts in AC
circuits, helping to start AC electric motors, producing resonant
oscillations, as well as facilitating the production of instantaneous
transients.

In the Bedini SG circuitry, capacitors are used to store charges coming from

the coil and discharging them into the batteries. For model builders, the
question is, what kind of capacitor works the

best? Luckily, just about every kind of
capacitor that can be considered appropriate
for this application has been tried!

In this picture, you see three 20 volt, "1 Farad"
capacitors connected in series to produce a 60
volt, 330,000uf capacitor. This capacitor set-up
was charged to about 3 volts above the
batteries and discharged about once a second

through a rotating brush contactor.

This machine was one of the "self-runners"
that John demonstrated in 2002. It ran for over
6 weeks straight, just rotating the batteries
from front to back. So, very large capacitors
discharging relatively high current, low
voltage impulses is certainly a method that

works.
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In this picture, a capacitor rated at about
18,000uf @ 40 volts is tested on one of the
many "test stands" built between 2002 and
2006. This particular arrangement was never
tested for "self-running", but it illustrates that
capacitors in this range were explored. This
type of capacitor was originally designed as a
power supply, filter capacitor.

And, of course, these small, yellow capacitors
that are rated at 3.3uf @ 250 volts, originally
used in Bedini Audio Amplifiers, have been
extensively tested. The end result of years of
work and hundreds of individual tests have
lead to the following recommendations.

The best type of capacitor for the
application of being charged by an SG
oscillator and then discharged into a
battery is a "Photo Flash" type of
electrolytic capacitor. They are designed
specifically for rapid discharge, so they
produce a very low impedance "source”
for the battery. They also seem to
produce the "temporary electret effect"
very well. These two characteristics
seem to be the most important.

Here is an example of this type of
capacitor, rated at 15,000uf @ 80 volts.
They come in a variety of sizes and
voltages, so experimenting with
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different scale machines is possible.
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Completeness and Frequency of Discharge:

OK, we have discussed the various types of capacitors that have been used.
We have discussed the methods to discharge the capacitor using
mechanical contacts, transistors, MOSFETs, and SCRs. We have discussed
the various ways to trigger the discharge using mechanical timing,
electronic timing and even voltage sensing. Now, we are going to look at
how various systems come together, what their circuit characteristics are,
and how that effects the energy being transferred to the battery.

The two most important circuit characteristics are:
1. how much resistance is introduced into the circuit by the switching
method
2. how precisely can the discharge be controlled by the switching
method and the timing method
Let's, once again, review the methods we have discussed before with these
two criteria in mind.

1) Mechanical Switching with Mechanical Timing

The mechanical contactors that John used in his experiments worked
extremely well. The ones that used silver brushes and copper conducting
strips in the Delrin wheels worked the best, with an effective resistance
near zero. Experiments that used brass or bronze strips in the Delrin
wheels did not work as well. No "self-running" systems were ever
demonstrated using brass or bronze in the conducting strip. This lowering
of the effectiveness of the system was due to the increased electrical
resistance in the brass or bronze members.

The precise timing of the discharge was not very good with the mechanical
brush. Typically, the capacitor was connected to the battery far longer than
it took to fully discharge, so vital "recharge time" was lost before the next
discharge. Also, if the voltage difference between the capacitor and the
battery was too high, the arcing at the brush tended to degrade the front lip
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of the copper bar (as seen on page 33), which also lowered the over-all
effectiveness of the method.

2) Transistor Switching with Electronic Timing

Of all of the switching methods discussed in this book, the NPN Bi-polar
Power Transistor introduces the highest resistance into the switching
circuit. The .6 volt drop across the semi-conductor junction adds a
significant resistance barrier to the otherwise high frequency, low
impedance connection between the capacitor and the battery. This
arrangement was only used when the batteries were small, and the
capacitor voltages were at least 30 or 40 volts above the battery, to
minimize the percentage of loss.

In spite of the fact that electronic timing methods could be used to optimize
the contact time, I never saw an SG system attain the "self-running” mode
using bi-polar transistors to switch the capacitor discharge.

3) SCR Switching with Electronic or Automatic Timing

Of all of the electronic devices used to effect the discharge of the capacitor,
the SCR has the lowest resistance. It introduces no voltage drop across the
semi-conductor junction (0.00 volts) and when triggered, it begins conduct-
ing quickly at full power. It requires very little energy to trigger and shuts
off automatically when the voltage between the capacitor and the battery
equalize. In many ways, it seems like the ideal device for this application.

Remarkably, I have never seen a "self-running" system use an SCR to
discharge the capacitor into the battery, although I do believe that such a
system could be developed. The primary weakness of the SCR switching
method is that it requires the capacitor to discharge all the way down to the
battery level and remain there until the current transfer stops. Under most
circumstances, it is not possible to get the SCR to re-set until this happens.
For systems in the low to medium voltage range, this can really "flatten

www.bedinisg.com/intermediate 44



http://www.bedinisg.com/intermediate

out" the benefit otherwise available from the "temporary electret effect" and
its spontaneous recharging of the capacitor.

4) MOSFET Switching with Electronic or Automatic Timing

As we start to approach the understanding of the "sweet spot" for this
phenomena, we see that the SCR's weakness is that it cannot be turned OFF
when we want it to be. The MOSFET switch appears to be the best device
because it has the lowest resistance for any device that allows us total
control of the timing.

It has a .3 volt drop across its semi-conductor junction, which puts it about
halfway between the SCR and the Bi-polar Transistor. However, the device
can be turned ON and OFF very rapidly, if necessary. This gives us a whole
new opportunity to explore, and that is, to turn the capacitor discharge off
BEFORE the capacitor is completely discharged.

The MOSFET Switch gives us the ability to partially discharge the
capacitor. By doing so, we can deliver a short, sharp (high voltage, high
current) impulse to the battery while taking best advantage of two other
benefits. These are:
1. the time interval to the next "full charge" state is shortened
2. the "temporary electret effect” is allowed to provide the largest
percentage of the voltage recovery in the capacitor per cycle

This gets us directly back to Tesla's "Method of Conversion" where, with
the least energy input, we can deliver the highest number of high energy
impacts to the battery in the shortest amount of time.

In order for you to understand the importance of this, I quote from page 80
in the Beginner's Handbook: "The first thing you must know is that the
'state of charge' in the battery is a CHEMICAL condition, not an ENERGY
condition" and "Anything that restores this chemical condition in the
battery is contributing to the charging process."
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Optimum Discharge Circuits:

John has developed an automatic discharge circuit that optimizes the
capacitor discharge and the battery charging process. It has repeatedly
produced the highest COPs for any SG Energizer that I have ever heard of.
That number is a COP > 1.25.

Of course, these capacitor discharge circuits are for sale, and for the time
being at least, remain the proprietary property of John's company. The
circuits come potted, to prevent tampering, so I can't tell you exactly how it
works. What I can tell you is what you would see if you put this circuit on
your SG Energizer between the output and the battery and measured
everything that was happening to the capacitor.

The capacitor section of the circuit can plainly be seen to consist of 4 of the
80 volt, 15,000uf photo flash capacitors I show on page 42. This makes the
value of the capacitor to be 60,000uf @80 volts. This capacitor is charged to
approximately twice the battery voltage, so for a 12 volt system, the cap is
charged to around 24 volts. The capacitor is discharged by an automatic
circuit that senses the voltage and the discharge is interrupted when the
voltage in the capacitor drops to about 5 volts above the battery.

The question is, is there a way to simulate this circuit behavior using an
electronic timer? The answer is YES! All we need to do is build a 555 timer
where we have independent control of the ON time and the OFF time of
the timing cycle. Then, the ON time control will let us select the exact
amount of time that the capacitor is discharging, and the OFF time control
will let us select the exact amount of time that the capacitor is charging. As
long as the system is running in a stable window, the results will be quite
good!

The circuit diagram is shown on the next page. It includes two IRFP260
MOSFETs switching the negative line between the capacitor and the

battery. The main discharge capacitor should be of the Photo Flash type
with a value in the range of 60,000uf @ 80 volts or whatever you choose.
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The NPN transistor turning the MOSFETs on is the BD243C or any suitable
replacement. Since the capacitor is varying in voltage, the voltage to the
control section is managed by a voltage regulator 7812 or any suitable
replacement. Resistors on the MOSFET gates are 1K or suitable variant.

On the timer side, the main timer chip is any version of the 555 timer, such
as the TS555CN or equivalent. The diode on the positive rail feeding the
timer can be a 1N914 or a 1N4148. The small capacitor just before the 555
can be 100uf @ 25 volts electrolytic. The timing cap between pin 2 and
ground is about .80uf @ 25 volts. Both potentiometers are 1 megohm. The
resistor between pin 3 and the base of the 2N4401 can be anything between
2k and 10k. The two resistors between the positive rail and the collector of
the 2N4401 are 2K and 1K with the 1K resistor connected to the collector.
The resistor feeding into the H11D1 is 330 ohm. The resistor feeding to the
base of the BD243C is 2K or suitable variant.
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This circuit will allow you to completely control the charge and discharge
timing of the capacitor. The 1 megohm pot coming off of the collector of the
2N4403 controls the "on time" of the timer and the "discharge time" of the
capacitor. The other 1 megohm pot controls the "off time" of the timer and
the "charge time" of the capacitor. Increasing the resistance of the pots
increases the time duration for these functions. You can also add a 1K
resistor in series with each of these 1Meg Pots so the value of the resistance
cannot drop to zero.

So, you can manually set the discharge time to a very short interval that
only partially discharges the capacitor, and likewise set the charge time so
the capacitor charges to whatever voltage you want.

By watching the voltage of the capacitor on an oscilloscope, you can easily
see what the potentiometers do and set them according to your own needs.

Variations on this circuit include using more than two IRFP260 devices to
discharge larger capacitors. Don't forget to put them on a heat sink! There
are also other 555 circuits that can provide the same control features for the
process. Use this one if you like, or any other one you prefer.
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Chapter Six

Battery Charging Benefits

There are three separate and distinct benefits to charging batteries this way
over standard charging methods. The first benefit is caused by Tesla's
"Method of Conversion", which gives us a "power gain" in the system, and
allows us to apply electricity to the battery in high density impulses.

The second benefit is caused by the "temporary electret effect" in the
capacitors, which gives us a true "energy gain" due to the voltage recovery
in the capacitor produced by the unmeterable electrostatic component of
the inductive discharges from the coil.

The third benefit relates to the "charge finishing time" and has never been
discussed in the public forms. In some ways, this is the biggest gain of all.

Volts Voltage Changes During Charge

16.8

15.2

136

12.0

10.4

Hours on Charge
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Here is the illustration from page 78 in the Beginner's Handbook. It shows
the voltage profile of a battery as it charges and what happens at the end of
the charge as the chemistry "finishes." To review this process briefly, the
voltage rises slowly from point M to point O, then rises more quickly from
point O to point P. Point P represents the point at which there are no more
sulfate ions in the plates and the voltage has risen to its highest value. Any
further applications of electricity to the battery beyond this point can only
produce electrolysis, since the chemical charging process is "finished."

This is all interesting and theoretical, but what does it look like in real life?
To find out, John and I started graphing charge cycles on a computer in
2004, during the development of the first Golf Cart battery charger
produced by Energenx, Inc.

In order to appreciate what you are about to see, you need a little bit of
background. The charger under development was being modified every
couple of weeks. In this phase, the general type of changes being made
were increases in the power level. To produce significant data in the charge
graphs, a standardized discharge protocol was instituted.

During this period, the Golf Cart was driven 6 miles each day, first thing in
the morning, and then put on the charger to charge all day, so we could
observe the process. The batteries would sit over night, fully charged, and
the golf cart was taken out again the next morning. This rest period was
typically 16 hours between the end of the charge cycle in the afternoon and
the beginning of the next discharge cycle early the next morning. Over the
weekends, the batteries would rest about 64 hours before the next
discharge. Three day weekends provided an 88 hour rest for the batteries,
but they were always left fully charged.

John has always told people if they wanted to see the system work at its
best, they need to "condition the batteries" and just let the system run.
Before the data collected from the Golf Cart test runs, we knew this was
necessary, but we didn't know exactly why it worked. After these tests, we
knew we had found the reason.
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The charging chart on page 49 suggests that about 2/3% of the charge time
is spent on the "charge plateau” (between points M and O) and about the
last 1/3™ of the charge time is spent in the "finishing phase" (between points
O and P). What we found is that this is not always true.

The following four images illustrate what we discovered. These graphs
have never been shown to the public before, and remain the copy righted,
proprietary property of Energenx, Inc. In each case, the power level of the
charger was the same, and the discharge before the charge that is graphed
is also the same, representing driving the Golf Cart for 6 miles.

So, here is the first image, taken of the finished charging graph on
Thursday, July 8, 2004. The major horizontal grid (left to right) shows time
elapsed in 30 minutes per division. The major vertical grid (down to up)
shows battery voltage as 1 volt per division, indicated on the left column.

ScopeView Output

_ MextSample: 030016

Golf Cart Driven 6 miles and put on Charger.
Charge Profile on Thursday, July 8, 2004. Voltage Tops in just about 6 hours.

Point M is established in about 10 minutes. Point O occurs at about 4 hours.
Point P happens at about 6 hours. So this graph generally follows the rule.
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The next example is the graph produced from the test run on Friday, July 9,
2004. Again, point M is established in about 10 minutes. Point O occurs at
about 4 hours, and point P happens at 5 hours and 45 minutes.

Golf Cart Driven 6 miles and put on Charger.
Charge Profile on Friday, July 9, 2004. Voltage Tops in a little under 6 hours.

These two graphs look very similar, and are, in fact, showing a slight
increase in the efficiency of the battery. Mind you, the batteries in this Golf
Cart were 13 years old, having been purchased in 1991. They had been
considered "dead" twice before these tests, but were obviously responding
quite well to these experiments.

You may also have noticed that the vertical rise of the voltage near the end
of the charge is much steeper than the graph on page 49 indicates. Up to
this time, we had noticed some variation in the "finishing time" of the
charge, but since we were also changing the power level of the charger
under development, we had not yet considered these different charge
characteristics significant. Right at this time, we were presented with a 3
day weekend. So, on Tuesday, July 13, 2004, we drove the Golf Cart 6 miles
in the morning and put it on the charger for the rest of the day.
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Here is the graph that was generated that day.

1 Scope¥iew Output
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Golf Cart Driven 6 miles and put on Charger. Charge Profile on Tuesday, July 13, 2004,
after a three day weekend. Voltage takes 7 hours and 15 minutes to Top.

Point M is established in about 10 minutes. Point O occurs at about 4 hours.
But now the "finishing phase" of the charge has changed! Point P does not
happen until about 7 hours and 15 minutes into the charge cycle.

Neither the discharge amount nor the charge rate of the charger have
changed from the two previous cycles. But clearly, something has changed
in the battery requiring it to take another hour and 15 minutes to finish
charging. The question is....WHAT has changed?

In the two previous cycles, it looked like the battery was recovering, and
actually charging in less time, so this graph looked like something "bad"
had happened. On Tuesday evening, we were confused, not really
knowing what we were looking at.

So, on Wednesday, July 14, 2004, we repeated the experiment again. We
drove the Golf Cart for 6 miles and put it on the charger all day.
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Here is the graph that was generated that day.
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Golf Cart Driven 6 miles and put on Charger.
Charge Profile on Wednesday, July 14, 2004. Voltage Tops in about 5% hours.

Point M is established in about 10 minutes. Point O occurs at about 3 hours
and 45 minutes. Point P happens at 5 hours and 30 minutes. So, the long
"finishing phase" has disappeared again, and it is back to looking like the
battery continues to recover and is charging in less time. The battery is also
topping at a lower voltage, suggesting a drop in impedance (a good thing).

Over the course of the summer, this pattern repeated itself consistently.
When the battery was charged and used the next day (about 16 hours rest)
the finishing phase was shortest. When there was one day off in-between
the charge and the next discharge (40 hours), the finishing phase started
becoming longer. With two days off (64 hours) the finishing phase grew
longer still. With 3 days off (88 hours) the finishing phase was like the
graph on page 53. With 4 days off (over 100 hours) the time it took to finish
a charge cycle maxed out. Any further delays in using the battery did NOT
increase the charge time required to finish the charge. Whatever allowed
the battery to finish its charge early seemed to dissipate in about 100 hours.
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The questions remained. What were we looking at? What caused the
finishing time to vary? Up to this time, I had been a vocal proponent for the
"chemical explanation" of what was going on in the battery. But this
phenomena seemed to defy logic. There seemed to be no reasonable
chemical explanation that made any sense.

First of all, this finishing time variation did not occur when the battery was
charged using conventional methods. At least, we had never seen it. We
had also never seen it reported in the literature. We had to ask ourselves
whether we were looking at a new battery behavior elicited by the charging
method we were experimenting with? At that point, we didn't know.

Here is what we do know now:

1. This phenomena shows up when batteries are charged with either
capacitive or inductive discharges.

2. This phenomena does not show up when batteries are charged by
rectified transformer outputs or by DC power supplies.

3. This is the nature of the "conditioning" that is required to maximize
the over-all efficiency of an SG Energizer.

4. This "conditioning" is temporary, as it dissipates within 100 hours.

5. It demonstrates why the machines that are cycled continuously
outperform the ones that are tested or worked on "once in a while".

The bottom line is this. If you take the total time the battery took to reach
its "topping voltage" in the last two graphs (pages 53 and 54) the battery
took 24.2% less time to charge on July 14 than it did on July 13%. This is a
huge difference in the amount of electrical energy applied to the battery,
especially considering that the end result of the chemical state of charge is
identical in both cases.

In chapters two and three of this book, I have discussed the idea that
electricity can exhibit "inertial properties" under certain circumstances.
John and I were confronted with the possibility that this was another
"unmeterable" presentation of these effects. We didn't know, but there was
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one more phenomena that routinely showed up that helped shed some
light on this.

Before we learned about how the charge in a battery "finished" and topped
out at a maximum voltage, John had seen another phenomena. It first
showed up in his experiments with the "G-field generator" developed by
Raymond Kromrey. Later, the same phenomena was strongly apparent
from the SG Energizers.

During the last phase of charging, after the voltage had risen to 13.5 and
above, a strange thing happened. If the battery was disconnected from the
charger, the voltage did NOT drop very quickly. I have personally seen
batteries take over 90 minutes to drop from 14 volts down to the normal
resting voltage of 12.6. When charged by a conventional charger, the excess
voltage of the battery will drop down to 12.6 volts in a few minutes.

This tendency for the voltage of the battery to sustain itself, well above the
normal resting voltage, lead us to believe that the battery continued to
charge ITSELF even after it was disconnected from the charger. This idea
was also supported by the fact that the cells continued to "off-gas" (produce
hydrogen) during this period! John coined the term "over-potentializing
the electrolyte" in an attempt to explain this process.

There was no "chemical" explanation for any of this! We were seeing
significant, unmeterable benefits in the battery charging process that no
standard chemical or electrical theory could explain. Currently, we believe
that this "self-charging" process is the pre-cursor to the shorter "finishing
phase" of the charge illustrated on pages 51, 52, and 54.

This only shows up when the batteries are charged in ways that release the
inertial properties of electricity. This can be called "Radiant Energy", Phi-
Dot current, electrostatic potential, longitudinal waves, or a host of other
names. What it is called is not important. What is important is that this
phenomena is REAL, and that it provides a number of battery charging
benefits that cannot be quantified by standard methods or meters.
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Chapter Seven

Measuring Input vs Output

Now that you are able to minimize the energy going into your Bedini SG
Energizer and maximize the energy coming out of it, the time has come to
seriously look at MEASURING these values. The various places in the
circuit where power gains and energy gains show up have already been
explained to you. So this is how John measures the energy functions of the
machine to arrive at a reasonable COP rating.
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The image above shows four "test points", labeled 1, 2, 3, and 4.
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These are the locations where meaningful data can be gathered in your
attempt to understand the REAL energy economy of your Bedini SG
Energizer. These locations are:

1. The Input Battery

2. The Output Capacitor

3. The Output Battery

4. The Output Shaft of the Wheel

Measuring Inputs:

The energy Input to the machine is the easiest to measure and understand.
Test Point #1 represents the idea of measuring all electricity that leaves the
"run battery" during operation of the SG Energizer. It can be as simple as
an:

1. Analog Volt Meter across the battery terminals, and an

2. Analog Amp Meter located where the "ON/OFF switch is shown

For basic measurements, these devices work quite well and are usually
about 98% accurate. Even though the Amp Meter is measuring intermittent
current in pulses, analog meters do a respectable job of "averaging" these
values and giving a continuous reading of that average.

For more accurate readings, a dual trace oscilloscope can be used with one
channel monitoring the voltage across the battery and the second channel
monitoring the voltage drop across a calibrated resistor, placed where the
ON/OFF switch is. A second option for current measurement is to use a
calibrated "current probe" plugged into channel two of the scope.

Which ever method you use, it will measure "all electrical inputs” including
all of the electricity used by the SG oscillator as well as all of the electricity
used by the 555 timer circuit. This represents 100% of the energy you are
required to put into the machine in order for it to operate. Nothing else is
required EXCEPT the small amount of mechanical energy needed to start
the wheel spinning. This small mechanical input is usually disregarded in
the over-all calculations, but is mentioned here, to be accurate.
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Measuring Outputs:

There are two basic outputs from operating the SG oscillator. Both are
consequences of the current moving in the Main Coil. The first output is
produced when the magnetic field is present, and that is the mechanical
energy that turns the Wheel. The second output is produced when that
magnetic field collapses and is the high voltage spike that charges the
capacitor. So, let's look at the electrical output first. We'll get back to the
mechanical energy a little later.

The nature of the inductive collapse is quite controversial and measuring
its precise energy quantity is difficult, even with extremely high speed
oscilloscopes. So, the first place in the circuit where the energy quantity can
be seen and measured is at Test Point #2, which is at the capacitor.

Test Point #2:

The energy in a capacitor can be measured in Joules and is equal to one half
of the capacitance, rated in Farads, times the voltage squared. The formula
looks like this:

E=%CV?2

If you place an oscilloscope across the capacitor, you can watch the voltage
rising and dropping as it charges and discharges. Two calculations can be
made for the energy stored in the capacitor. One for how much energy is in
the capacitor when its voltage is lowest, and one for when its voltage is
highest. The difference is how much energy it is delivering to the battery
during each discharge. The last piece of significant information is: how
many times is the capacitor discharging into the battery per second?

So, one Joule is equal to one Watt-second. The first calculation will tell you
how many Joules are delivered to the battery in one capacitor discharge,
and the second calculation will tell you how many discharges per second.
When these are multiplied together, you get how many Joules per second
the system is delivering to the battery.
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So, this first Output measurement is measured in Joules per second, or
Watt-seconds per second. The seconds cancel out, and so the numerical
value of the calculation is in the units of Watts.

The Input was measured in volts times amps equals watts, and now our
first Output measurement is also measured in watt-seconds per second
equals watts. So this gives us our first, reasonable comparison point.

Efficiency is usually defined as the ratio of the Output divided by the Input
producing a decimal fraction. When this decimal is multiplied by 100, the
efficiency can be presented in its usual percentage form.

OUTPUT in Watts X 100 = 50% (or whatever)
INPUT in Watts

When the SG Energizer is operated in the Attraction Mode and the
capacitor has low leakage, a 50% measurement here is quite good. When
the SG Energizer is operated in the Repulsion Mode and the capacitor has
low leakage, a 35% measurement is more typical.

There is one point here that should not be forgotten. Any voltage reading
taken at the capacitor can NOT determine how much of that voltage charge
is coming from the coil and how much is coming from the "temporary
electret effect” in the capacitor. So, in spite of our attempts to quantify the
electrical energy being recovered directly from the magnetic field collapse,
we still don't know, exactly. No matter how carefully we measure these
voltages and calculate these energy movements, there is a factor here that
we cannot quantify without a much more complicated procedure.

Test Point #3:
The end of the circuit is the Output Battery. This is the battery being
charged by the circuit, and its "state of charge" is the last and most

important indicator of the "efficiency" of the machine. From the last step,
we have a fairly "accurate" measurement of how much electrical energy we
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are delivering to the Output Battery. The voltage reading on the Output
Battery is Test Point #3. However, during the charging process, the
moment to moment voltage reading is not enough information to
determine the instantaneous "state of charge" of the battery. There is
actually only ONE PLACE where we really know the "state of charge" of
the battery, and that is at the END of the charge, when the voltage tops out
indicating that the chemistry is "finished".

All other measurement points on the battery are relative. That includes:
the resting voltage

the specific gravity of the electrolyte

the temperature, and

= =

the internal impedance

Only when the voltage tops out does the battery "tell us" that there is
nothing else we can do to increase its charge. This is the only reliable and
absolute indicator of the "state of charge" of the battery.

And again....(harp, harp)..... the fully charged state in the battery is a
CHEMICAL STATE where the negative plate is composed entirely of
sponge lead, the positive plate is composed entirely of lead-peroxide, and
the electrolyte is composed entirely of water and sulfuric acid (H250xs).

The IDEA that it takes a specific quantity of electricity to create this
chemical state in the battery goes back to the published work of Michael
Faraday in 1840. While this published work was monumental in its day, the
ordinary behavior of your Bedini SG Energizer clearly demonstrates that
Faraday's methods and conclusions did not define all there is to know
about this phenomena. Chapter Six of this book shows some of the

strongest evidence ever published that there are here-to-fore unreported
qualities in electricity that can greatly modify Faraday's results.

From an electrical point of view, there is nothing you can do to estimate
"how well" the battery is charging during the process. All you can do, is

determine exactly when the charge process is finished!

www.bedinisg.com/intermediate 61



http://www.bedinisg.com/intermediate

Test Point #4:

The only other Output from the machine is the mechanical energy that
turns the wheel. This mechanical energy must be measured mechanically
using a dynamometer. Complete directions on how to build a small,
fractional horse-power dynamometer are given on this educational film:

http://www.youtube.com/watch?v=Zox7EnafQOmE

For Bedini SG Energizers running on the Repulsion Mode, mechanical
energy production is about 28% of electrical input. For models running on
the Attraction Mode, mechanical energy production can be closer to 35%.
This is at least true for the models with the bicycle wheel, ceramic #8
magnets and a multi-winding coil, like the design specified in the
Beginner's Handbook.

In the next part of this series, Bedini SG, The Complete Advanced
Handbook, we will explore the methods to convert this mechanical energy
back into more electricity, to charge the back battery even more. But for this
stage of the work, quantifying the energy on the wheel with a
dynamometer is as far as we go.

Other Factors:

OK, we have discussed the most logical Test Points on the machine. One
other set of conditions that are easy to identify are the places in the circuit
where there are obvious losses of energy back to the environment.
Technically, these are all Outputs that can be measured and added to the
final efficiency calculations. They include:

1. heat at the main switching transistors
heat at the capacitor discharge MOSFETS
heat generated anywhere else in any other circuit components
I’R losses, hysteresis in the coil core material, noise
air moved by the fan and the wheel spokes

AR N
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Each of these represent energy produced by the system that cannot be
recycled and reused. So, any gain seen in the operation of the Energizer is
more than making up for these outputs (losses), as well.

Measurement Realities:

As you can see, it is possible to measure a number of energy movements
through the machine. Remarkably, none of the Output measurements give
any real clue about how quickly the second battery is charging. Most "self-
respecting scientists" taking measurements on your Bedini SG Energizer at
the Input (Test Point #1) and at the Output (Test Point #3) would easily
determine the efficiency at 50% or less, and quickly dismiss any rumors of
COP>1 operation as existing somewhere in the realm between "mistaken"
and "delusional."

The bottom line is this. None of us who have been involved with John's
invention for a long time know how to measure the efficiency of the
complete system when the measurements are taken on the machine. All the
simple measurements of the Input and Output, that we know how to take
and calculate correctly, lead to erroneous conclusions about the real energy
economy of the system.

John has always said that it is the machine's effect on the Battery that leads
to the understanding of the energy gain in the system. The only thing we
know for sure is how to cycle the batteries and recognize when the battery
being charged is finished. All other anomalies lead to the recognition that
we still do not know "what electricity is" and therefore do not presume to
understand all of its behaviors.

It is still a good exercise to do learn how to do all of these measurements,

so when the next "expert" shows up and tells you you're crazy, you can
show him he's right!
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Chapter Eight

Summary and Conclusions

"The day when we shall know exactly what 'electricity’ is, will
chronicle an event probably greater, more important than any
other recorded in the history of the human race."

Nikola Tesla wrote those words in 1893 and spent the better part of his life
exploring the nature of electrical phenomena. During this period of
discovery, he found a way to transform a relatively low voltage, low
current, high impedance supply of electricity into a relatively high voltage,
high current, low impedance source of rapidly repeating impulses. With
this new "Method of Conversion" Tesla could expend modest amounts of
electrical energy to produce some of the most colossal displays of electrical
phenomena ever achieved.
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Using only coils, capacitors, spark disrupters and high speed rotating
contactors, Tesla was able to demonstrate behaviors in electricity that very
tew people know anything about today. And because he was limited to
these relatively primitive circuit control mechanisms, he was also limited to
demonstrating these effects at relatively high voltage.

Even so, he did identify a number of significant combinations of
components that produce their "magic" at almost any voltage levels, high
or low. This simple combination of electrical components includes a coil of
wire that is operated on an intermittent supply of direct current (DC) so
that the coil is magnetized and de-magnetized in a rapid sequence. The
electrical energy returning to the circuit from the de-magnetization of the
coil is then directed to charge a capacitor.

This capacitor is built in such a way as to be susceptible to the particular
qualities inherent in the energy coming from the coil. In particular, I refer
to his use of Bees Wax in the dielectric of the capacitor, which tends to be
able to store electrostatic stress and partially recharge itself after discharge.

Once charged, the capacitor is then discharged into a circuit of low
impedance, so that its entire charge may be expended in an extremely short
period of time. As this process is repeated with only short intervals in-
between, it produces a longitudinal wave-front of electric energy that can
propagate down a single wire with no return, like sound waves traveling
through the air from their source to the next listener. By 1899, he had
proved that he could use the earth itself as that "single wire" and propagate
electricity to any location he wanted to by a method he called "wireless."

By 1900, he still didn't possess a complete understanding of electricity, but
he did feel confident to say this in a published article:

"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."
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By the time he proved that high levels of electrical energy could be
distributed to any location on the earth, with no means of ever being
metered, he was black listed by the industrial bankers and his work was
never financed again. We will never know what else this great genius
could have accomplished if his work had been allowed to continue.

Summary:

In the last 35 years, through a process of exhaustive experimental research,
John Bedini rediscovered most of Tesla's anomalous findings about the true
nature of electricity. But this time, these electrical properties were being
demonstrated at very low voltages and with table top devices.

John also made two significant additional discoveries to Tesla's primary
methodology. John found that when the coil was being magnetized, it
could also attract a magnet, producing mechanical energy. He also
discovered that if the low impedance load the capacitor was discharged
into was a battery, that a whole new set of electrical behaviors appeared.

The Bedini SG Energizer is a miniature model of Tesla's Method of
Conversion with an added mechanical output and enhanced battery
charging capabilities. Tesla was interested in industrial scale effects, so he
never tried to use his methods for these applications. This is why John was
granted a patent on the Mono-pole Motor, because no one had ever done it
before!

In the guise of a simple toy, the Bedini SG Energizer boldly demonstrates
that electricity has properties that are generally unrecognized by today's
scientific community. By running thousands of experiments over decades
of time, by keeping impeccable lab notes in bound volumes, by building
one anomalous effect after another, John has given us the fruit of his labors.

The Bedini SG Energizer accomplishes the following. It takes a small
amount of electricity from the first battery and uses it to magnetize a coil of

wire. As the coil magnetizes, it attracts a magnet on a wheel, and produces
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a manifestation of mechanical energy. Then, the electricity coming from the
battery is interrupted. This event ends the energy input to the machine.

The magnetic field in the coil then collapses and discharges a form of
electricity into the capacitor that has a number of different qualities than
the form of electricity that came from the battery. This form of electricity
has a very high value of "voltage potential” and is sometimes referred to
here as having a component of "static electricity". This is the so-called
"mass free" charge, radiant energy, Phi-Dot current, or whatever else you
want to call it. It is a product of the unrestricted magnetic field collapse.

When THIS type of electricity is used to charge a capacitor, it has the added
ability to build up a temporary stress in the dielectric material that has a
certain time-constant. We have referred to this as the "temporary electret
effect." This quality in the electricity is not recognized by today's scientific
standards and therefore passes to the capacitor unseen, unmeasured, and
unacknowledged. Properly configured capacitors can store this quality in
the electricity to partially re-establish their own voltage charge after
discharge, but also pass this quality along with the rest of the electricity to
the load operating on the discharges.

When this quality in the electricity is transferred to the battery, it also helps
the battery raise its own potential. This is seen as the battery continuing to
charge after the system is disconnected, as well as the battery moving
through its "finishing phase" of the charge in much less time than normal.

So, as John would say: "That's the trick!" What really makes the system
work with a COP>1 is not measurable, which is exactly what John has said
all along. There has never been any attempt to mislead you or to hide the
process. Gathering the evidence and developing the language to convey
these ideas has, in some ways, been more difficult than developing the
technology itself.

John, Aaron and Peter really hope you can appreciate this.
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Conclusion:

When you have applied all of this information to your Bedini SG Energizer
model, you will have a machine whose performance will rival any model
that John has built for himself. You will also understand the technology at a
level that far exceeds what you could have learned by studying the
information on the Internet discussion forums or from any other website.

If you actually build the machine, run it and test it, and learn what it is
teaching you, you will rapidly be approaching the "inner circle" of those "in
the know" concerning this astonishing technology.

Thank you for wanting to learn this material. By doing so, you are helping
to build a better future.

Part 3 of this series, Bedini SG, The Complete Advanced Handbook, will
finish the project of documenting this technology. It will cover the methods
of converting the mechanical energy of the wheel into more electricity to
maximize the electric energy gain of the system.

Projected publishing date is late 2013.
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Chapter Nine

Modifications Checklist

Here is a quick list of the modifications to your Bedini SG Energizer
suggested in this book.

Minimizing Energy Input:
Basic Tuning:

0 Replace 470 ohm base resistors with 100 ohm base resistors
0 Add 1K, 1 watt potentiometer
0 Tune operation for lowest current draw for highest wheel speed

Fine Tuning:

Build Transistor Testing Circuit

Test Transistors

Find Matching Set of 7 Transistors

Test 100 ohm Resistors

Find Matching Set of 7 100 ohm Resistors

Make sure that all wires in the coil have the identical length
Install new Transistors and Base Resistors in your SG circuit
Install 1K, 1 watt potentiometer in the Trigger loop

Tune operation for lowest current draw for highest wheel speed

O O O OO0 oo oo

Reducing Mechanical Losses

0 Re-align and re-balance wheel, if necessary
0 Clean bearings and re-lubricate with light oil
0 Re-adjust distance between magnets and top of coil, if needed
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Build and Install Capacitor Discharge Circuit

Make complete list of parts needed (with extras of major parts)
Purchase all parts needed

Assemble Timer Section

Test Timer Section for Proper Function

Assemble Capacitor Section

Test MOSFETs with Transistor Tester

Find as many Matching MOSFETs as your Circuit Needs
Assemble Capacitor Discharge Section of Circuit

Don't forget Heat Sinks on the MOSFETs

Install Capacitor Discharge Circuit between SG output and battery
Test Completed Capacitor Discharge Circuit

O O 0O OO O o o o o o

Other Issues

0 Measure all Inputs and Outputs (for your own edification)
0 Keep Good Notes on both Energizer and Battery performance
0 Always Use Good Batteries and Run Continuously for Best Results

Study Tesla's Method of Conversion

On Light and other High Frequency Phenomena

US Patent #462,418 (included in the Appendices)

US Patent #568,178 (included in the Appendices)

Dr. Lindemann's Lecture "Tesla's Radiant Energy" now available at:
http://teslasradiantenergy.com (Highly recommended)

O O O ©
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Appendices

United States Patents issued to Nikola Tesla:

USP #462,418  (Means of and Apparatus for Electrical

Conversion and Distribution) Page 72
USP #568,178  (Method of Regulating Apparatus for
Producing Currents of High Frequency) Page 76

United States Patent issued to Raymond Kromrey:

USP #3,374,376  (Electric Generator) Page 81

Article:

On Light and Other High Frequency Phenomena
Link:  Tesla's Article

Other Resources:

Electronic Parts
Mouser Electronics  http://www.mouser.com
Radio Shack http://www.radioshack.com

A &P Electronic Media
Home of the Best Collection of Information Products
on the Planet!  http://www.emediapress.com

Tesla Chargers
Home of "ready to use" battery chargers
designed by John Bedini http://teslachargers.com
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UNITED STATES

PATENT OFFICE.

NIKOLA TESLA, OF NEW VORL, &. Y.

METHOD OF AMD APPARATUS FOR ELECTRICAL CONVERSION AND DISTRIBUTION,

BPECIFICATION forming part of Letters Patent No. 462,418, dated November 3, 1881,
Applicatien §20d Paboarry 4, 1091, Beelal Ho. 380,182, (o medel.)

To oll whone £f muey conoerm: .

Be it known that T, NigKOLa TRELA, a sub-
jeot of the Emperor of Austria, from Smiljan,
Lika, border conutry of Austris-Huongary, re-
siding at New York, in the eounly and State
of New York, have invented certain mew and
uzeful Improvements in Methods of and Ap-
paratas for Electrical Conversion and Distri-
bution, of which the following iz a specifica-
tion, referohen Deing had to the drawings ac-
companying and forming & part of the same.

This invention is an improvementin meth-
nds of and apparatus for electrical conversion,
legipned for the betfer and more ecomomni-
cal distribution and application of electrical
energy for general ngefnl parpeses.

Ay invention is based on certain eleetrical
phenomena which have been ohserved by
eminent scivntistz and recognized asdoe to
laws which have been in a measure demeon:
strated, but wlieh, g0 farss T am aware, have
not hitherto been utilized or applied with
any practically nseful resnlts.  Htated briet-
Iy, these phencmenn are ng follows: Fiest, if
a eondenser orconductor possessing capneily
be charged from o snitable, generator and
discharged through a circait, the discharge
nnider eertain conditions will be of an infer-
mittent or oscillatory charneter; second, if
two points in an electric oivenit through which
gonrrentrapidly rising and falling in strength
is made to flow be connected with the plates
or armatures of a4 eopdenser, & variation in
the eorrent’s strometh in the entive eirenit or
in a portlon of the same only mnay be pro-
daeed; Uhird, the amount o chavarter of
such variation in the ourrent’s strength s
('lfﬁemle‘ut upon the condenser eapacity, the
self-induetion and resistanee of the civenitor
its sections, and the period or time rate of
changn of the enreent. It may be obzerved,
however, that these several factors—the ca-
paeity, the self-indnetion, resistane, and po-
viol—arae pll related in & manner well under-
stood by eleotricians; but lo render sueh con-
version as may be offected by condenzers
practieally available and usclul i1 is desie-

able, ehicity on aceonnt of the inerensed oit- |
put and efficiensy and redweed eost of the |

apparabng, to prodooe earvent-impulses soae-
ceeling each other with very great wpidity,
or, in other words, to vonder the duralion of
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each impulse, sliernation, or oseillation of
the eurrent extremely smoell. To the many
diffigultics in the wey of efeeting this me-
chanieally, as by means of rotating switehes
or interrnplers, i3 perhaps doe the feiluve to
realize practieally, st loast toany marked de-
pree, the advantages of which soch a gystem
ia rapalble. To obviate these difficulties, I
bhave in my present invention falen ail-
vantage of the fact above referred to, and
which has bean long recognized, that if & con-
danser or & conductar posseasing enpacity be
charged from a seitable source and be dis-
chirged throngh o eircuit the diseharge wo-
der certain ednditions, dependent on the ea-
¢ paeity of e eondenser or cond uetor, the self-
induction aml vesistanoe of the discharging
clrenit, and the rate of supply awd decay of
the cleclrienl eneroy, may be effectel Intees
mittently or in the ferm of cscillations of ex-
tremely small period,

trielly stated in geweral terms, the plin
which I pursue in enrrying eut my invention
is as follows:

I employ & generator, eferably, of very
{ high tengion and eapable of yielling either
directoralternatingeurrents, Thisgeneralor
I commect np with a eondenser or conduetor
of some capacity and dissharme the aceimit-
lated electrioal cnorgy disruptively through
an air-gpaes or otherwise into n working eir
enlt containing Leanslating deviess and, when
renuived, condensers,  These discharges muy
ba of the swme direction or allevnating and
intermittant, snceeeding each othar more or
loss tapidly or ssoillating &0 and fro with ox-
treme vapidity.  In the working eivoait, by
reason ol the copdensce aetion, the eurrent
impulses or discharges of high tension and
srnall volowme gre eonverted into currents of
lower tension ol greater volume,  The peo-
duetion and applieation of a current of seeh
raprd psgillabicns or alternations (the numboer
way e many millions per secowl) seewres,
aneenz othors, the Tollowing excoptional -
vaulages: Fiest, the eapacity of the eondens:
| ers for a given owtput is much diminishaed;
geeond, the efficioney of (he conlensers is in-
ecrensml and the tendeney to become haatel
redweed, and, thind, the ange of conversion
i onloemed, T have thos sucoceded in pro-
dueing a spstom or’ melhoed of ennversion
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redicly diffareut from what has bean done
hevelofora—iirst, with respect to the numisr
ol mpalses,alternations, orussillations of aie-
TROEDer vnikof time, and, second, with respeet,
io the manner in whish the impnlees are ob-
tained, To express this result, T define the
workingeurvent sasone of an exceasively suusll
paried orof an execesivaly Lirge nimbarof im-
palses or alternations or oseillations per nnii
of time, by which I smean not a thousand or
even Twenty or thirty thousend persecond, bt
meEny-times that number, and eno which iz
made ixtermittent, alternating, or osgillating
of itself without the amploymeant of mesheni-
cal devicas,

I now procead Lo an explanation someshat
mora in deteil of e npture of myinveniion,
referring to Lhe accompanying drwi s,

The bwe figures are diagrams, sach repra-
senting & generating cirouil, a working oir
enit, means for prodocing an intermittent
or ossillatiog diseharge, and condenssrs p
renged or combined a3 oontempleted by my
invention.

InFigural, A represents agenerator of hizgh
tensiong I3 B, the conduetors which lead oot
from the same. o thess conduelors ara eon -
neeled the eondnetors O of a working eireuit
contzining translaling deviess, such as in-
eandescantlampsor motors G, Inone or hoth
condueions B ig o broak T), the Lo ends e
ing separated by an alespace or o Alm of fnsg-
letion, through which a dissuptive disehargs
takes place. ¥ isa condenser, the plales of
which are connested to tle generaling-cirenls,
30 this civenit possess ilsell sufiicient capacity,
the condenser ¥ may ba dispensed with,

InFig 2 {he genersting—eirenit 13 I eon-
tiios a condenzer T and dischurmes throngh
ihe pir-zaps 1 into the working civenit G, to
ny fwo puints of whick is counected a enn-
denser K. The condenser B isused to modify
the current in any partof the workingeironit,
such as L., ’

Il may eondues to a beller nnderstanding
of the juvention lo consider more in detail
the conditions existing in soch a aystem s
is illustrated in Fig. 1. Tet it ba asswmed,
therefore, That in the system theve shown the
rate of suppiy of the electrical energy, the
cipaeity, soll-induetion, and the veslzlanen of
Ehe eivenits are so related that a disruptive,
intormittent, or oscillating discharwe ¢eeurs
ab I Assume thal the frst-semed takes
Place. This will evidently ccoor wlhen the
rate of supply from the renovator s not adeo.
guutn to the eapacity of the menerator, con-

uetors BB, and condenser ¥, Ruch time
the condenser ¥ is charged to such o exiont
that the potential or neeumulated eharee aver.
oomes the disleetric strength of the insglgi-
imrepace ab I the condenser is discharged,
1% i3 then rechermed from tho generstor A, and
Lhiis process is repeated in mote or less rapiil
siceession.  The discharges will follow eech
other the more rapidly thie more mearly the

rate of supply from the generator equals the |
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Fie ab which the eirenit including the gen-
erator is cepnble of teking up and getting vid
of the encrey.  Sines the resistanes and sell-
induetion of the working elrenit © and the
vaphdity of the snooessive discharges way he
varimd b will, the eorrent stronglh in the
working and gemerntling cirewil may Do (o
ona anothor 2oy desived relation.

To undersizgnd the petion of the loeal con-
denger | in Mg 2, let 2 single discharge he
frat eonsldered, This dizcharge Lins bwo

#ths offered-—one to the condenger E, t,ilm
other throagh the pari T of the workine eir-
eitit . The part L, however, by virtue of ity
self-induetion, offers o slrong oppoesition to
siith wsudden disohnrge, while the condenser,
on the other hand, offers no such opposition.
The vesult is that practicaliy no coreent
misses at first thromgie the branch I, but pre-
sumpbly oppesite alecEricities rush to the
eondenser-eaaiings, this storlog for the mo-
ment electrical energyin the condenser. Time

-is mained by this meaps, and the eondanser

then dischisres throogh the branch I, ihis
process being repeated for each discharge oo
oarcing ab . The amoont of -electrieal en-
ergy stared in the condepsar alb eash charge
iz dependent upon the eapacity of the con-
denser and the potenticl of its plates. Tt is
evilent, therafore, that the quisker the dis-
charges sueeeed erch other the smaller for a
given ontput need be the eapeeity of Lthe con-
denzer and the greator is alzo the efielency of
the condenaer. This is confirmed by prac-
tioal resulis, '

The discharges ooenrring ak 1), a8 statad,
may be of the same direction or may ba alter-
oating, and in the former cese the deviees
contiined in the worling efrenit may ba trav-
ersed by corrents of the sama or alternately-
opposite direction.  Itmay bo observed, hov-
ever, thit each fntermittent dischares ooowr-
ring at 1) mey eonsist of & number of gseiila-
tiong in the working cirenit or branch 1.

A periodically-oscillating dischargs will oo
eur at IM in Fig. 1 when the quantities con-
cerned bepr a eertain relation expressed in
well-known formnlae and ascertained by sim-
ple experiment. . In thiz eaze it iz demon-
atrated in theory and practice that the ratio
ol the strength of the enrrent in the working
tothat in the generating cirenits is the greater
the rreater the solf-indnetion, and thasmaller
the resistance of the working circoit the
smaller the period of oseillation.

T do oot limit mysell to the use of any spe-
eifie forms of Lhe apparatos deseribed in con-
nection with this fuvention nov 5o tie presisa
arrungement of the aystera with respect Lo its
details herein shown, In the depwiors re-
taro-wires aro shown in the eiveait: ba it will
be understood that in oy esse 1he gronnd
may ba convenientty used in e of the re-
tern-wire.

Whot I olajm is—

1. The mothed of electrion] son version hara-
in Qeseribed, which conslers in ehavging o eon-
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482,418

denser or condoctor possessing capaaity amd
matntaining a sneeession of intermitbent or
cscillating disruptive discharges of said con-
ductor into a workimg oivenit containing
teanslating devices, .

4, In a system of eleetricsl conversion, the
combination of & generator o souree of elec-
teleity and a line or generating cirenit con-
tuining & condenser or possessing capacily,
and a working circuit oporatively connected
with the generating-givenit through ooe or

www.bedinisg.com/intermediate

more aiv-gans or brepks in the eomdueting
medium, the clectrical conditions belng soal-
justed thal an intermittent ov oseillating dis-
ruptive discharge from Lhe gepprating into 15
the workine eircnit will be maintained, s set
foveh.

NIKOLA TESTA.

Y itnesges:
Lionr. F. GAYLORD,
Pargenr W, PAGE.

75


http://www.bedinisg.com/intermediate

{Na Modal,} I Fheate—Bheat 1.

N. TESLA.
METHOD OF REGULATING APPARATUS FOR PRODUCING CURRENTS
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UNITED STATES PATENT OFFICE.

NIKOLA TESLA, OF NEW YORK, ¥, 1,

METHOD OF REGULATING APPARATUS FOR PRODUCING CURREMTS OF HIGH FREQUENCY.

BEECIFICATION forming part of Letters Patent Ko, 568,178, doted September 22, 1808,
Bpplicetisa dled Juno Z0, 1698, Barinl Foo 508,202, M modal)

To afd wivem & TR CORROEFTR

G it konown that T, Nikora TESLA, o citi-
zen of the Tnited Slates, residing at New
York, in the county and State of Now Yorl,
have invented certaln new and useful Im-
provements in Mothods of Regulating Appa-
vatus for Producing Cereents of Tigh Fre-
queney, of which the following is & speclfica.
tion, reference being had to the drawingsac-
companying and forming o part of the same,

In previous patents and applications Thave
shovn and deseribod o malﬁad of and appa-
ritns for generaling elsctrie currents of }:Fg%]
frequeney suitable for the production of va-
ripus novel })hcn-:rmmw,, sueh as ilomination
by means of vacunm-inbes, the prodaation
of orome, Boentgon shadows, and other por-
poses.  The special apparatns of this char-
actar which T have devised for nse with oir-
cults enrrying enrrents in the natore of those
classed as divcet, or snch as are generally ob-
tainabie rom the ordinary civeuits naed in
municipal aystems of incandescont Hrhting,
is baged upon the fellewing prineiples;

The energy of the direct-current supply is
periadically directed ko and stoved inoa el
cuil of relatively bigh self-induetion, and in
such form is pmployed Lo charge a condenser
or eireuit of capacity, which, in turn, is
cansed to discharge threngh o cirouit of low
aelf-induction containing means wherely the
intermittent enrent of diseliwege is raised to
the potentinl nocessarvy for producing any de-
airad effect,

Congidering the conditions necesaary or
the attainment of these rosolts, thore will
be found, as the essential elemenis of the
zystem, the sapply-cirenis, from which the
periodic impulzes ave obtained, and what
iy be regarded as the local eirenits, com
prising the eirenit of Ligh self-induction for
charging the condenscor and the clveuit of
low self-induction into whieh the condenser
disehorges and which itself may constiopte
Lhe working eirenit, or that containizg the
deviees for utilizing the current, or may he
inductively related to o secondary cirenil
wileheonztitutes the working eirouit proper
These soveral eirenits, it will be aoderstood,

troller for alternately conmecting the con-
denser with tho eivenit by which it is charged
and with that into which it dischorges, snd
with a primary of s tansiormer in the lat-
ter alrendt having its sepondary in that which
eontaing the deviees operated by the earvent,

To this systemn or combination the inven-
Lion, subject of my present application, por-
taing, and haa [or its olbjeck to provide a
projper and seonomical means of regnlation
therefor,

It is well known that every electrie elrenit,
provided ita obmic reslztance docs nobexcaed
certaln definite limits, has o pervied of vibra-
tion of ils own analogons tothe poriod of vi-
bration of s weighted spring.  In order toal-
ternately charge a given cirewit of thiz ehpr-
acter by periodie Dmpulses fmpressed upon it
and to discharge it most efestively, the Te.
quency of theimpressed impolses shoold bear
a deflnite relation Lo the froguency of vibra-
lion poesossed by ihe cirenlt itzell.  Move
over, Tor Liloe rensons the period or vibration
of Lthe discharoe-civenitshonld hear & similar
relation Lo the fwmpresssd impuolses or the
peviod of the charging-circuit. When the
conditions are snch that the geperal law of
harmonis vilwnlions is followed, the eironita
arp gaid to be in resonanes or in eleciromag-
netie ayneheenizm, sl this condition I have
founsl in my aystemn to be highly asdvanta-
weons,  TTence in practics I ugju_uh the elec-
Lrical eomstants of the sivenits ao that in nores
mal operation this condition of vesonanee is
approximately attained. Tonecomplial this,
the number of impolses of curvent directsd
imte the charging-eircnil per unit time is
made eqnal tothe period of the charging-cir-
enit itself, or, generally, Lo a harmonic there-
of, and the same velations are maintained
etween the charging and discharge eireait.
Any departure from this condilion will re-
sult inoa decrepsed output, and this fact I
take advantaze of in rernlating such outpot
by varying the frequeneies of the lnpulses
ov vibratlons by the several eirenits,

Inssmueh as the peried of any given eir-
enit depends wpon the relalions of i6s vesist-
sneegseli-induetion, and eapacity, a variation

may be more or less interconnected; but for | of any one or more of thess may result in a

purposos of ilnateation they may e regarded
a3 practienlly distinet, with a cireuibt-con-
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viliration of thesevernl eivenits in tho system |
referred Lo may bo varvied, bt Lhe most peae-
ticable and efficient ways of accomplishing
the desired result sreibe following: (@) vary- |
ing the rale ol the impressed Dmpulses of cur- |
rent, or those which are directed feom 11m|
sonree of supply inte the charging-cireuil, as |
Iy varying the apeed of (e eommutator ov
otharoftenit-eontrollor; (W) varsing the soll-
indnetion of the charging-civenil; (e} vavy-
imgr the self-induetion or eapacity of the dis-
charge-cironif.

Tao vegulate the output ol a single civenit
which has no vileationof its own Ty werely |
varving its perviod wounld ovidently reguive,
for any extendod wange of vogulation, a very
wide range of voriation of peciad; but in the
system desceribed n very wide mange of reon-
Iation of the sutpnt may be obtained Ly o
very slight ehange of the freqneney of cue of
the eivenits when the above-menlionod roles
e observod,

In ilinsteplion of wy iovention I have
shown by dingrams in the acomnpanying

5 drawings some of 1l wore practicalde mweans |

fov caveving out the samo. The fimires, as
ﬁ|ﬂtua| are diagrammatie illustrations of the

systom ir its typical focm provided with reg- |

ulating deviees of difforent spesilic charas-

ter,  These dingrams will be desoribed in de. |

tail in their oeder,

Iwepoh of Che firures, A I3 designate the
condnetors of a supply-cleeait of continuons
eurrent; O & moter eotunested therewiil in
any of the wsual ways and deiving a onvrent-
cunbroellor DY which serves to alternatoly elose
the sapply - eieenit theongh the motor or
through g sell-induetion coil K and to oon-
el el molor-civenit with n condonses 17,
the civenit of which contales a primary coil
G, dn prosiodty to which s a seeomdary enil
1T, aerving as the souree of supply to the work-
ing eireuit, or ot in which gre conpeeted np
the deviees I I for utilizing tha curment.

The eireuit-contraller, it may he slated, is
wiy deviee whichh will permit of a periodic
cliarging of the condonser I by the energy of
the supply-cirenit o s discharging fnko
a civenit of low self-induetion supplyinge i-
vectly or bndirectly the translating deviees.
Teazmueh ps Lthe=eurceaf supply is gencodly
of low potential, it 4 undesieable 1o chargo
ihe condenser directly therelrom, as a con-
denser of luvge eapacity will o swel enses be
rogquived.  Itherefore e ploy o moetor of high
anlt-induetion, or o oloee of orin addition to
suel molor o choking or self-induction eoil
B, tostore up the eneray of the supplr-onre-
vent diveeted oto it and to delives it in the
form of o high-potential diseharge whan its
cireuit is intereupted wod connected 1o the |
terminals of the condensaer,

In order to seenve the grealest efficiency in
iiﬂ%'-"-lflll of thiskind, it is essential, as 1 liave
belore stabed, that the eirenits, which, moainly
aga matter of convenicnes, [have designated

as the “elurging™ and the *diaeharge ™ cir-
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enits, should be approximately in sesonanes
oralestromaenetie svnelvonizm.  domever,
in orier Eo obbain the greatest oulpad T o
wiven apparadas of Lhis kind, i is desiralle
Lo mainbain os high a freguency as possible.

Thie elestrica]l conditions, which are uow
will nuderstesl, baving boeen o justod Lo se-
cure, a8 far as practical considesitions will
permit, these resulta, T elfeet the regalation
of the systom by ad justing is elemends so 2%
to depart in a greater or less degresfrom the
abiove eonditions with o eorvesponding varii-
tion of entput.  Fov example, asin Figure 1,
I may vary Che apesd of the metor, and con-
soequently of the cootroller, in any suitakle
manner, »8 by means of g vrheostat Loin o
glhinnt to sweh motor or Uy shiftiog the posi-
tion of The brushes on the main commulator
M oof the mator or otherwise, A voey slizht
variatlon in this respect, by disturbing e
relations between the rte of impressol im-
pulzes i the vibeation of ile elvenit of bigh

self-induection inte which they nre divecisl, 5

coanses & marked departnen Trow the condi-
Lion of resonanes and o corresponding redue-
tiom inthe panonnt of eneegy deliveved by the
impressed impolges g0 the appazatog.

Jvosimilne resolb may bo secuwred Ly modi-
Cyimg any of the constants of tlie loeal civenits,
as nhove indicated.  Pov sxaomple, in Fig, 2
1he choking-coil E is shown as provided with
an gdjustable cove W, by the wmovement of
whicl into and oub of thecoil theselfindine-
tion, and consetuently the period of the cie-
cuit contnining suel coil, mny Lo variod.

Az an example of Ele way in which the dis-
nharge-girenit, or that nto which the con-
denser dizebarges, may be modihed to peo-

"

diee the sune wesult T have shown in Fre 3

| an adjustable self-indneiion eoll T in the cir-

cuit with the eondenser, by the ndjustment
of wliell the period of vibmtion of saels eir-
cuit muy be clhamgol,

The same resull wonld e seenred by vy
ing the eapeeity of the comlonsor; bot il tho
condenser were of relatively Jovge capacily
this miglt De an objectionnlle e, and o
e practicabie method = to cmploy a vari-
able conidonger in he seeondary or working
clrends, as shown in Plg. A As Uhe petentinl
in bhis cirewik is rajsed to o high demvee, o
oondenser of very small eapacity may be on-
loyed, and i the bwo cireuits, primary ool
socotlury, ave very intimately and elosciy
annnectod the variation of enpreity in tho
seeomlary is similar in its effoels Lo the vasi-
ation of the eapneity of the condenzer in tho
primmry, I bavo illusbratod as o moans well
adaptod for this purpose twe metallio plates
& 5, adjustable to and from cach other and
copstituting the two armatures of the oon-
deser.

I hawve eonfined Lhe descrviption Tierein to
aosonres of supply of dircet corrent, as o
such the invention more particnlerly applies,
Tont 1t will e understond that if ithe system
Lo supplied by peviodie hnpulses Crem any
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somres which will effect the sawe rezults the | discharze theongh another edvenlt, the sald

regulation of the system may be effected by
the method herein deseribed, and this my
clalms are lntended to inclode.

What I alaim ja—

1. The method of regulating the energy de-
liverad by a gystem fov the production of high-
frequency curvents and comprising o supply.
mireuik, a eondenser, a eirenit through which
the 2game discharges and means for control.
ling the charging of the condensor by the sop-
r-civenit pnd the discharging of the same,
the gaid method consisting in varving the re-
Intions of the frequencies of the impunlses in
the civeuits comprising the svstam, as set
farth,

2, The methnd of regulating tho snorry de-
livered by & syatem forbhe production of high-
[requency currents comprising n supply-cir-
enit of direet currents, a condenser adapted
to be chavged by the supply-eieenit and to

www.bedinisg.com/intermediate

methol eonsisting in varying the frequency
of the fmpulses of coveent from the supply-
elrenit, as set forth,

3. The method of producing and regulabing

| eloetric currents of high frequenoy whicl con-

sists in direeting inpulses from & supply-eic-
ewil into charging-cironit of high self-in-
duation, charging a condenser by the aceu-
mulatel snergyof aneh charging-elrenit, dis-
charging the econdenzer throngh a cireuit of
low self-induocetion, vaising the potential of
the eondenser discharge and varying the re-
lations of the frequencies of the electrical
;m]'.l;ﬂ-%ﬁ in the =aid circuits, as horein seb
o1t

NIKOLA TESLA.
Witnessns
M. Lawson DvER,
DRURY W, COOPER,
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United States Patent Office

3,374,376
Patented Mar. 19, 1968

1

3,374,376
ELECTRIC NERATOR
Raymond Kromrey, 15 Rue du Mt. Blanc,
Geneva, Switzerlamd
Filed Jan, %, 1964, Ser. Mo, 336,769
1 Clpim. {Cl. 310=112)

My present invention relates to an electric penerator
sErving to convert masgnetic foree iato eleciric T
with the aid of two relatively rotatohle amembers, ic. a
statar and a tedor, one of these memberns being provided
with  ¢lectromagnetic o permunent-mapnetic  means
zinpted o indice a voltage in @ winding forming part
af nn ontput clreuit on the otler member,

Conventionzl generators of thiz Wype otilize 8 winding
whose conductors form loops in dilferent soial planes
wherehy, wpon relative rottion of the twoe menhers,
diametrically oppasite portions of each loop pess fwice
rer revolution throagh the field of each pole pair of the
mugnetic inductor member (usually the stator), If the
loeps are aper-circaited, no cerrent flows in the winduiag
aml no reaction toargue B develeped so that the rator will
D free to turn al the maxinum speed of its driving unit.
Af sooo a5 the oatput cirgnit inclading the winding is
short-circuited or connected across 2 load, the rasalting
wurrent fow teeds 1o retard the motion of (ke rator to
an exent depeindent wpon the magnitede of the corrent,
it bedng therefore necessary to provide commpensating spesd-
regulating devices if it is desired 10 mairtain a substan-
tially constant terminal valtage, Moreover, the variahle
reactiom torgue subjects the solor and its transmission o
coiiderable mochanical stresses which, in the csse of
widely flactuating load corrents, may lead to abjestion.
abie strains,

It iz, thersfore, the general abject of my present and
new jnvention to provids ang eleciric reneratior which ob.
viates the aforedescribed digndvantapes.

A more particular abiect of my fvestion is to priveide
# gengralor of such construction that ife reaction tarigise
and, therefore, jts Totor speed in response to a given drive
ing torque varies but little upon changeover from open
cirenif io current delivery or vice versa,

It is aleo an object of this invention o provide an
clectric penerator whose terminal voltape varies at g
comsidernbly lesser rale than #s rator speed S0 a5 to be
lesa affected than conventional generators by fluctuntions
of jte driving rate.

¥ have found, in accordance with this Invention, that
the: foregoing ahjecls cin be realized by the relative rola-
tion of an elongated ferromagnetle element, such as &
bar-chaped soft-iron aroeatore, nnd a pair of pole pisces
definfng an air pap whereln o magnelic fiedd & st up
under the inflience of o suitsble source of eosrcive force,
The armature careies n winding, ndvaniageously in the
form of o secics-connected coils embracing apposie exs
tremnitizs therenf, which is incloded in an ocutpnt cireuit
adapted (o e connected to a load. As the armaturs rotates
within the stntionery sir gap (or, conversely, the role
pieces swing about the stationary srmature), the magnstic
clrcuit i intermittently completed and the armature er.
peniencss periodic remagnetizations with sucesssive revers-
als of polarity.

When the output eircuit is open, the mechanical EnETpY
applied to dhe driven rotor member is convarted, o the
extent that it {5 1ot nesdad to overcome frictional resiat
ance, Into work of mapnetization which in tarn iz dissie
pated as beal; in actaal practice, however, the resulrant
fise in the lemperature of the armature will be hardly
notiveable, particularly if the armature is part of the con-
tinnosly air-cooled rotor ass=mbly, When the aotput cir.
cuit is closed, part of this work is translated into electrieal
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energy as the current flow through the winding opposes
the magnotizing action of the fisld and incresses the ap-
parsnt magnetic reluctance of the armature. This explains
why, in a syslem embodying my fovention, the spesd of
the generator remnins substintially unchanged when the
amiput eirewil is either opened or closed,

As the ammalure approaches s pevition of allgnment
with the gap, the constant magnetic fleid existing there.
neross ftends to acoclerate the rotation of the armatore
refative 10 Use pole pleces, therehy giding the applied
driving torque; the opposite aclian, e, a retarding effect,
acenrs after the armafore passes shrough its alipned posi-
tian. As the rodor sitains a certain speed, however, the
Aywheet effect of its mas overcomes thess Auctuations io
the total applied torgque o thit 2 emoath rodation coses.

In & practical embodiment, according to a mare specific
feature of my invention, the magrelicflux path includes
two axially spaced magoetic fields traversing the roter
axis substantally at right angles, thess flelds heing fusil
coated bor respective pole palrs eo-operating with two
axtally spaced armatures of the character described, Tt
will ganerally be convenient fo arcange the two arsmalures
in a common axial plane, the two field-producing pals
pairs being similarly coplanar. The armatiores are prefer-
ably of the laminated type fo minimize the Row of eddy
cursents therein; thus, they may consist in esseace of high-
Iy permveabls {ep soft-iran) fofls whoss principal dimen-
sion i8 perpendiculnr to the Totor axis, the Foils belng held
together by rivets or sther suitabie fastening means,

If the ferromapnetic slements are port of the rolor, the
autpat elrcwit will inclode the wsual current-collecting
means, such as slip rings or commuiator segmenis, stcord.
ing to whether altersating or dizect current is desired, The
soures Of eoercive force in the stator includes, advania-
geansly, a pair of oppositely disposed yoke-shaped mag-
nels, of the psrinanent or the electrically enerpized type,
whose extremilics comstimune the aforementioned poke
pigees. IF electromapnets are nsed in the magnetic circuit,
they may be energized by am extzrosl source or by direct
eurrent from the output clrcwt of the gEntrator jrself,

T have found that the terminal voltage of the outpot
gircsit of A penerator nccording o the dnvention does
nat VArY proportionately to the rotor speed, as might
he expeoted, but drops st a consideesbly slower e
with decressing spesd of Totation; thus, in a particalar
umit tested, this voltage fell only fo abowt half jis
origieal value upon a culling of the rolor speed ta ome-
third. This nonlinear relstionship between terminzl vail-
agz and driving rate enables the maintenance of a sube
stantially constant loand current ond, therefore, electrle
Quipul aver a wide speed range, =t least onder certain
tond condilions, insemiech as the Indocijve reactance of
the winding is propordonsd o frequency (and comse-
guently i rotor speed) so & Lo drop off more rapidly
Lhan the terminal voltage, in the event of o speed redue-
Lion, with a reselling improvement in the pawer fnctor
of the load circuir,

IE tse magnetic cireuit incledes but 2 single pole pair
Fer air gap, the fux induced in the relatively rolsting arma.
ture will change s direction twice per pevolution so
that each revelotion produces one complete cycle of 360
clecivical degress. In geaeral, the awmber of clectrieni
degrees per revolution will equal 360 times the nember
uf pole pairs, it being apparent that this number gughi
to e odd since with even numbers i would not he
poasible to hove poles alternating In polarity along the
path of the srmatore and also to have she north and
south poles of each pair &1 diametrically apposite loca.
tions. In any case it & importasl e dimension the con.
frosting arcunte faces ef the pole peirs in such manner
a5 b3 avold bridging of adjaining poks by ke prmature,
Bence [l behoaves fo make ke sum of the arcs spanned
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by those faces (in the plome of rotation) equal io com-
sidershly less than 360° electrical.

The nvention will ba described hereinafier with greater
detadl, reference being mads o Uhe sccompanying draw-
ing in which:

TFIGS, | and 1A illusteate & first embodiment of my
inwentinn dn axial section and in & cross-seetional wiew
tken on ling TA—1A of FIG, 1, respectively;

FIGS. * and 3 are perspective views iflustrating tso
further embodineints;

FIGS. 4 and 3 diagrammatically illusteate two ontpul
circuits for & penerator sccording to the invention, de-
sipned respectively for direct and alieroaiing carrent;
H.Ild.

FIG. 6 |3 n somewhat disgrammatic illastratien of an
arrangement for comparing the outputs of & conven-
tignal penerator apd @ generator aceosding o the in-
vention,

The penecator 180 shown in FIGS. 1 and 1A com-

prises a stator member 101 and & rofer member 102, the o

latter comprising 2 pair of laminaled armetusss 12,
102 carried on p shaft 103 which is rotegably jourmaled
in end plates 1047, 1047 of » pencrator housing 104 of
nopmzpnetic materinl (e alominum} rigid with the
salor. Shaft 108 is coupled with o source of driving
pover indiceted diaprammatically by an arrow 11 i,
The stzler 101 includes 2 pair of yoke-shaped la-
minzled electromagnels 1017, 1017 whose emtremities
farm two puirs of coploner poele piecss respeclively
desipnated 10la, T01E (north) and 181e, 10EJ {zouthl.
The pole pieces have concave fages confrontiog com-
plementarily convex fuges Mide, 1624 of armature 102°
and 1025, 1627 of armature 1027, Thess faces, whos
cemeavities nre all centered on (ke axis of shaft 103,
extend over arcs of approsimately 20 to 25° each in the
plane of rotation (F1G, 1A) so that the sum of these
ares adds up te about $U° peometrical and elestrical,
The magrats WA, 1817 of the stator are surroudkled
by respeclive ciergizing windings 109, 189" which are

conmecled across a suitable source of constant direst cor-

renl, mot shown, Similar windings, each composed of tao
perics-conpected coils 1e, 1064 and 1066, 186, sur-
sound the roor srmotures 1027 asd 1027, respectively.
These coils form part of an ootpet cireuit which forther
includes o pair of broshes 167, 167" that are carped by
armst 1087, 1887 on houwsing 104 with mutual inslintion;
brushes 107, 197 co-operate with a pair of commutatar
scgments 1057, 105 (zec nlsa FIG. 4) which are sup-
ported by a disk 108 of insulating material on shaft 103
By wirtuz of the series connpction of coils 186a—106d
betweer the segments 105° and 1057, as illestrated in
FIG. 4, the altermating voltage induced in these coils
gives rise to a reclified oolput voltsge at brushes 1670
amE 1077 the uridirectional current delivered by these
proshes to 3 Joad {not shown) may be smoothed, in a
panner Enown per se, by conventivnal flter means repre-
sented disgrammatically by = condenser 132 in FIG, 4.

In FLG. 2 1 bave shown a modified penerator 200
whose housing 204 supporis & stator 201 consisting cs-
senfinlly of two permapent bar mapnets 2007 and 2007
exlending parallel to the drive shoft 203 on opposite sides
thersof, each of these magnets being rigid with a re-
spective pair of pele shoes 201g, 200c and 101h, Z0ld,
Rotor 262 comprises a pair of laminated armatures 202,
202", smilar fo those of the preceding  embodiment,
whass culput coils 26z, 2beh, 26, 26 are serially
compected between a slip ring 2057, supported on shaft
203 throogh the intermediary of an dosalating disk
38%, nnd another teeminal bers represenled by lhe
gromnded chaft 203 jiself, Slip fog 0% is contacted by
& brish 207 on o holder 288, the owtpul of this brush
heing an alternatlng current of & freguency deicrmined
by e rator speed.

In FIG, 3 1 have shown 2 pgenerator 300 basically
similar to penesator 100 of FIGS, 1 and 14, ils shall
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33 carrying & pair of laminated sofl-icen armatires
3527, 302" rotatable in U air paps of o pair of clectro.
magnsls 381°, 305" bearnng energizing windings 305"
and 30, The commutater 05 ayaln co-nperales with
a pair of brustes of which oaly one, designated 307, ia
visible in the flgure. This brush, carried on an arm 388
is electricelly connscted o & bmsh 313 engaging & slip
ring 314 on sn extreatity of shoft 303 which alse car.
ries two further slip sings 3157, 3157 in conductive con-
pact with ring 314 but insufpted from the shaft. Twa fur-
ther hrushes 316°, 316" contact the rings 318, 315" arl
are mespectively commected to windings 309° and 3097,
respectively, the other cpds of tese windings being con-
nected 1o an analopous system of brushes and slip rings
on the opposite shaft extremity whereby the fao com.
mutior brashes are efectively brideed across the wind-
lngs A0F apd MW in parailel. In this embodioent,
therefore, the stator magnets are energized from the peu.
erntur outpot itself, it belng understowd that the mannets
3017 and 3917 (made, tor example, of stes] rather than
sofl dron ) will have o reaidun] ceercive forgs sufficient (o
induce an intial owlput wvoltape ag @z known per st
Waturally, the clrouits leading from the brushes 307 to
the windicgs 309, 309" moy include filter means a3
deseribed in conmection with FICG. 4.

Iix FIGG, & 1 have shown 2 fest circoit designed to com-
pite the outpats of & generator zocording to fhe inven-
thon, such as the unlt 100 of FEGS. 1 and LA, with a con-
ventional generaior 460 of the type baving a leoped Rrma-
ture 02 rotatable in o gap of & stator magoet 400 with
energizing winding 489", 409", The lwo generatars ore
infecconnecied by a commaon shafl 103 carmying o fig-
wheel 107, this shaft being coupled vin 2 cluteh 118 t2
4 drive moter $11 wheseby the rotors 402 and 102 of
hoth geterstors wre rotatable in unison as indicated by
srrow 118, Two botteries 120 and 420, In secies with
awitches 121 and 421, are representative of means for
supplying direet current fo the stator windings 109, 1687
and 097, $09°° of the two generaiors.

The rectified output of generator 10 15 delivered to 2
load 122, hese shown as fhres series-connected incandes-
cent lamps with a combined consumption of M watls,
generator dBl working inte an identical Jead 422, Two
watimeters 123 and 423 bave their voliege ami corrcnt
windings respectively compected in shunt und o series
with the associated loads 122 and 422 o measure tie eles-
ric power delivered by each geoerator,

Upen engagement of the clutch 118, shaft 203 with its
Aywhee] 117 is brought to an initial driving speed of
12040 ep.on wherenpon the switch 421 in the ensrgizing
cirenit of conventional generator &0 ls closed, The lamps
422 light immediately and tse corpssponding wattmaler
423 shows an initial outpul of 50 watts; this cutput, how-
ever, drops mstantly as the fywhesl 117 is decelerated by
the broking effect of the magnetic field vpon aroatare
402,

Mext, the procedare is repeated bot with switch 421
open and swidch 121 closed io energiae b generator 160
The [amps 122 light up and the watteseter 123 shows an
output of 500 waits which remains constant for an ia-
definite period, there being ne appreciable deceleration of
fiywhesl 197, When the clutch 18 s released and the
rotor speed pradually decrepses, the owtpat of pencrntor
148 iz atill substantially 500 walls at a speed of 900 rp.m,
and pemaing as hiph as 36840 wats when the speed drops
further to GO0 r.p.m.

In a similar test wilh & geaerator of the permanent-
magret type, sach as the one shown at 24 in FIG. 2, a
substantially constant owtput was observed over & rangs of
1600 1o 640 r.pm,

Moedifications of the specific arrangements described
and illostrazed wilk, of course, be apparest (0 persans
skilled in the art and are deemead 10 bo cmbraced in the
spirit and scope of my invention g8 defined in the #p-
pended elision.

87


http://www.bedinisg.com/intermediate

3374376

5

I claim:

L An electric generator comprising a fized stator and
# mofor coaxial with sald stator; drive mears for rotating
said rotor about dts axis, said stator being provided with
a pair of clongated har magels extending parallel 1o sid
axis on opposite sides thereof and terminating In Lrans-
vers® exfremities, oppositely poled extremitics of said
magnets confronteg each otber and defining mogmet
mezrs having two amially spaced pole pafrs dispased in a
commoen wxial plane and forming a pair of diamecrically
extending air gaps for sstablishing a magnetic-flux path in-
cluding two axially spaced paraliel mognetic felds acros
said nir gaps traversing sald axis substandially =t right
angles, said rotor being provided with two axially spaced
parallel elongated ferromagnetic ¢lements slightly shorter
than the spacing of said confronting extremities and ex-
tending perpendicalarly to said axis ai locations coplanar
with sxld pole pairs for concurrent pesiodic alignmeent of
snid elements with said felds in said aie BAps Upomn mola

tion of sadd rotor; and an ootput circull on spid roter 20

including winding means om each of snid elements and
collector means in series with sald winding Feans, each
of sald pole pairs and the corresponding ¢lements having
confronting arconte faces cemtered on said axls, the sum

www.bedinisg.com/intermediate

6
of the arcs spanmed by snid faces being substantially equal
to B0° n the plane of rotation.
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