Bedini SG
The Complete Advanced Handbook
Optimizing Mechanical Recovery with a "Low-Drag" Generator

Written by
Peter Lindemann, D.Sc.
www.bedinisg.com/

1

Bedini SG
The Complete Advanced Handbook

Written by
Peter Lindemann, D.Sc.

Published by
A&P Electronic Media
Liberty Lake, Washington

www.bedinisg.com/

2

Cover Layout:

Peter Lindemann
A&P Electronic Media
Liberty Lake, Washington

Front Cover Image:
Interior Images by:

Peter Lindemann
John Bedini, Peter Lindemann, Jeane Manning
Various Internet sources

Version 1.0

Released November 2, 2014

Copyright © 2014 Peter Lindemann
All Rights Reserved, Worldwide. No part of this publication may be translated into a foreign
language or reproduced, stored in an electronic retrieval system, or transmitted in any form, or by
any means, without the prior, written permission of the copyright holders or the publisher.
Unauthorized copying or translating of this digital file is prohibited by International Law.

Digital Edition Published by: A&P Electronic Media
PO Box 713
Liberty Lake, WA 99019
http://www.emediapress.com/

First Edition:
First Printing: November 2014
Digital Format: PDF File
50,000 authorized Downloads

www.bedinisg.com/

3

Newsletter

Before doing anything else, make sure to sign up for the free Energy
Times newsletter at http://www.emediapress.com/energytimes.php. You'll
also get whatever Free offers are there!

www.bedinisg.com/

4

Table of Contents
Foreword

.

.

.

.

.

.

.

.

.

page 6

.

.

.

.

.

.

.

.

page 7

Chapter One
.
.
.
.
.
.
The Intermediate SG Energizer Demo Review

.

.

page 9

Chapter Two
.
.
.
.
.
Benefits of Running in "Generator Mode"

.

.

.

page 24

Chapter Three
.
.
.
.
.
SG Energizer "Self-Rotation" Functions

.

.

.

page 34

Chapter Four
.
.
.
.
SG Energizer Extra Coil Generator

.

.

.

.

page 39

Chapter Five
.
.
.
Understanding Lenz's Law

.

.

.

.

.

page 42

Chapter Six
.
.
.
.
The Simple "Low-Drag" Generator

.

.

.

.

page 49

Chapter Seven
.
.
.
.
.
Detailed Analysis of the "Watson Machine"

.

.

.

page 57

Chapter Eight
.
.
.
.
.
Detailed Analysis of the "G-field Generator"

.

.

.

page 67

Chapter Nine
.
.
.
Other Advances, Old and New

.

.

.

.

.

page 76

Chapter Ten
.
.
Summary and Conclusion

.

.

.

.

.

.

page 96

Appendices

.

.

.

.

.

.

page 99

Introduction

www.bedinisg.com/

.

.

5

Foreword
This book is the third and final book in the series of Bedini SG Handbooks.
The full instructions on how to build the Bedini SG Energizer are in the
first book titled Bedini SG, the Complete Beginner's Handbook. The full
instructions on all of the fine-tuning methods and energy gain tricks are in
the second book titled Bedini SG, the Completer Intermediate Handbook.
If you are not familiar with these two previous books, then make sure to
get them here so you can start from the beginning: http://bedinisg.com
This book reviews the fine tuning methods discussed in the Intermediate
Handbook, and shows the operations of a working model where all of
these features are optimized. It then goes on to discuss, in detail, the best
ways to harness the mechanical energy available at the wheel, using "lowdrag" generator methods. It also includes a complete analysis of the "Jim
Watson" machine, putting the complete design, schematic, and operational
details in print for the very first time.
This book picks up where the Intermediate Handbook leaves off and
covers all of the major details and spin-offs from John Bedini's life-time
search for the best design of a self-running, electro-mechanical machine.
After learning this material, you should understand enough of the science
and method that John has shown to start experimenting with larger scale
models which should lead to both self-running behavior and the
production of enough extra energy to operate external loads.
The future is yours!
Peter Lindemann (August 2014)
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Introduction
The purpose of this book is to demonstrate how the mechanical energy
produced by a Bedini SG Energizer can be maximized, and how that
mechanical energy can be converted back into the maximum quantity of
electrical energy, so that a clear and unambiguous "energy gain" may be
achieved.
This process involves:
1. using the "fine tuning" methods discussed in the Intermediate
Handbook to produce the highest speed rotation of the rotor for the
lowest electrical input from the run battery
2. as well as introducing a "low-drag" generator system to the wheel to
take the highest possible advantage of that mechanical energy for the
production of new electricity that did not come from the run battery
in the first place
While John Bedini has demonstrated these methods repeatedly and
published all of the basic schematics on how to accomplish this on his
website since 1996, people still seem confused by this process. He believed
that people needed to learn the process by actually building the equipment
and therefore has never felt the need to fully explain it in words.
Since the demonstration of the "Ferris
Wheel" machine in 2010, and the two
previous Bedini SG Handbooks in 2012
and 2013, it seems possible that the release
of this information will be tolerated by the
forces in the economy that have resisted
these things in the past. Therefore,
everything is going to be explained clearly
so that serious researchers may move their experiments forward.
www.bedinisg.com/
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A machine was demonstrated
at the 2014 Energy Science and
Technology Conference that
has all of the features you need
to understand to build yourself
a supplemental power plant for
your off-grid home. This
includes a "low-drag" generator
whose features will be fully
disclosed in Chapter 6.
This last installment of the
Bedini SG Handbook series is
the final unraveling of the
mysteries of John's self-running machines, which have been "hidden in
plain sight" for over 30 years.
Peter Lindemann, D.Sc.
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Chapter One

Intermediate SG Energizer Demo Review
The Bedini SG, The Complete Intermediate Handbook introduced and
explained the benefits of many of John's "tricks." These tricks are really a
series of very clever engineering procedures that allow a person "skilled in
the art" to optimize the functions of the circuitry so that the machine may
take advantage of a number of "windows of opportunity" to minimize
energy losses and introduce some compensatory energy gains. The net
result of these refinements increases the efficiency of the machine and
unambiguously introduces the reader to the conditions necessary for "selfrunning" operation.
These refinements include the various methods to "fine tune" the operation
of the Energizer, a complete historical review of all of the methods for
providing a capacitor charge and discharge feature, and the advanced
theory explaining why this produces a benefit based on Nikola Tesla's
discovery of his "Method of Conversion" process.
As this book was being outlined in the Spring of 2014, it became necessary
to build a working model of the
optimized "Intermediate" energizer,
so that the additional "low-drag"
generator methods could be built
and tested. This also made it
possible to demonstrate this
working model at the 2014 Energy
Science and Technology
Conference at the end of June.
Here is a picture of that machine.

www.bedinisg.com/
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The Conference Demonstration Model
This machine had a number of features that you may not want to include in
your replication. They include:
1. a frame built from clear acrylic
2. wiring suspended in the air
3. dedicated meters
4. labeled instrumentation
The clear acrylic frame was left over from the original SG Kit models that
we sold for a short time in 2012. As a demonstration, it looked professional
and it eliminated the arguments about whether anything was "hidden."

The wiring suspended in the air also negated the arguments about whether
there may have been "secret connections" to otherwise unseen circuitry.

www.bedinisg.com/
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The dedicated meters were mounted on pieces of clear acrylic, again to
reduce the skeptic's ability to "explain away" the meter readings. Also, the
labeled meters, switches, and connections made the demonstration easy for
the Conference attendees to understand what they were looking at.

All of these features, produced at extra cost and time, created the intended
effect. No one questioned the explanations of the operation of the machine
at the Conference.
Significant Mechanical Up-grades
The SG Kits came with a bicycle wheel and shaft extensions that when
combined, were never able to produce a wheel that ran true. This required
major surgery. The frame bearings and internal wheel bearings and shaft
were all abandoned and replaced with a new, larger diameter solid shaft
www.bedinisg.com/
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and new bearings and sleeve guides to hold everything in place. With
these materials installed, the hub of the wheel ran true.

The next problem was the rim. With the hub running true, it was obvious
how "out of round" the rim was. This required a laborious process of
loosening and tightening the wheel spokes until all of the eccentricities
were compensated. This took over an hour but was absolutely necessary.

Obviously, this step would not have needed to be done if a molded, plastic
wheel had been used to begin with. Other model builders have used
molded plastic wheels this size from wheel chairs or more modern bicycles.
Once both the hub and the rim were running true, the wheel was balanced
and able to run at high speed without vibration. It could also run in a
narrow slot between the frame pieces holding the generator coil in place.
The above picture also shows the magnet spacing chosen for this model.
The wheel had 36 spokes, so by placing a magnet next to every other spoke,
the number of magnets came out to be 18. This made magnet placement
www.bedinisg.com/
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relatively easy and produced a run speed slightly higher than the 21
magnet arrangement used in the SG Beginner's Handbook.
Once the magnets were positioned on
the metal rim and glued in place
using a "super-glue" cyanoacrylate
adhesive, it was time to secure them
to the wheel for high speed operation.
For this, two layers of a reinforced
packing tape was used, wrapped
firmly around the wheel twice. This
type of tape is sometimes called
"strapping tape" because of the
imbedded fiber-glass netting. This
feature makes the tape very resistant
to either stretching or tearing under
stress.
Cyanoacrylate adhesives are quite brittle after curing, and since this motor
operates on an "attraction" mode, the magnetic field from the coil is trying
to pull the magnets off of the wheel as they approach. With the reinforced
tape in place, if the glue fails, a magnet will NOT fly across the room at 40
feet per second! Instead, you will just hear a "clicking" sound on the wheel
as the magnet is pulled off of the rim slightly as it passes over the coil.
Electrical Circuit Features
When this model was coming together, a number of people very
generously donated parts. John Bedini provided the plastic frame, wheel,
magnets, and a prototype circuit board built by Tom Childs at Teslagenx.
Tom then donated one of their fully wound coils with seven 20 gauge
power windings and a 23 gauge trigger winding. Finally, Aaron
Murakami donated the capacitor discharge circuit he had purchased

www.bedinisg.com/

13

earlier. Peter Lindemann took all of these parts and assembled and
adjusted everything to produce the finished Demonstration Model.
For the electronic circuit, all of the "fine tuning" methods were employed.
This included matched transistors and matched resistors and the circuit
built on a clean circuit board. Anyone can build a circuit like this using the
specifications in the Bedini SG Intermediate Handbook, or simply by
purchasing a circuit like this from Teslagenx.

There are only two modifications made to this circuit board for this model.
The first is that the single large 12 Ohm resistor (Yageo) at the top-center of
the photo is joined by two more 12 Ohm resistors (Xicon) as part of the
"fine tuning" of the trigger. This modification will be discussed in more
detail shortly. The second modification is the large Diode at the bottomcenter of the photo which is part of the "generator mode" circuitry which

www.bedinisg.com/
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will be discussed later. Otherwise, this circuit board is exactly like the one
you would get from Teslagenx.
The specifications for winding your
own coil are in the SG Beginner's
Handbook, but making the coil
remains the most difficult task of
building your own SG replication.
So don't feel bad if you want to just
purchase this component. Here is a
photo of the coil donated to this
project and it represents proof that
they work perfectly when incorporated into a really "fine tuned" model.
After the coil and the circuitry were in place, all of the temporary wiring
was removed and replaced by 12 gauge wire, as shown here.

This is all of the larger Red and Black wires that connect between the
batteries, meters, terminal blocks, and other sections of the circuit. When
www.bedinisg.com/
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this operation was completed, the behavior of the machine changed
dramatically! In short, it started running much better.
In order to understand why this happened, you have to remember that the
Bedini SG is a "high frequency" machine. The transistors are rated at 16
Mhz and can easily turn off within a few microseconds. With this kind of
switching speeds, it means that "every length of wire is an inductor" and
that everything you can do to "lower the impedance of the circuit" will
improve its performance. Many model builders neglect this step, but the
benefits are significant and well worth installing.
Adjusting the Trigger Circuit
The next step was to "fine tune" the triggering function of the circuit. As
you probably remember from the SG Beginner's Handbook, the current
circulating in the trigger circuit is actually generated in the trigger winding
by the permanent magnets moving passed the coil. That means that the
distance between the coil and the wheel is one of the variables that
contributes to the strength of that current.
So the first thing to do is to move the coil up or down from its original
position until you find a height that produces the highest speed. In the
case of this demonstration model, that distance ended up being 0.375" or
9.52 mm. [The SG Beginner's Handbook specified 0.125" on page 56.]
With the coil height set, the 12 Ohm
resistor was disconnected from the
circuit board and temporarily
replaced by a 25 watt variable
resistor. The machine was then
brought up to full speed and the
variable resistor was turned up and
down until the highest speed could
be maintained with the lowest
current draw from the run battery, as shown on the Input Ammeter.
www.bedinisg.com/
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As it turned out, the value of the additional resistance needed for this
condition in this model was 36 Ohms. So, when the variable resistor was
removed, it was replaced by three 12 Ohm resistors wired in series, as
shown on page 15.
After the three 12 Ohm resistors were soldered
back on the circuit board, a curious thing
happened. The next time the model was
turned on, it would NOT accelerate all the way
up to top speed automatically! The added
resistance was limiting the trigger current so
the wheel did not have enough mechanical
energy to transition from "double triggering"
down to "single triggering" mode.
To compensate for this, a momentary contact
switch was installed that could temporarily
"short circuit" the added 36 Ohm resistor. This
gave the added trigger power needed to make
the transition once the unit got up to its
relative "top speed" in double triggering mode.
With the Trigger Shift Switch installed, all of the electrical and mechanical
modifications were finished.
Results of these Modifications:
• Wheel runs in clean, circular motion with no side-to-side wobble
• Wheel attains a speed of 365 RPM, which is 8o RPM higher than the
speed before the large wire and trigger refinements were installed
• Current draw dropped from 1.8 amps to 1.4 amps at higher speed
• Attains smooth running at highest speed with lowest input current!

www.bedinisg.com/
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Additions to the Frame
The next operation was to extend the frame to accommodate the mounting
of the capacitor discharge circuit and the additional coil that would become
the "low drag" generator. Since this unit was being prepared as a public
demonstration, both of these features were incorporated as a single frame
extension on the back side of the machine using clear acrylic.

The frame extension pieces bolt to the vertical supports of the original SG
frame using one large black
nylon nut and bolt which is also
reinforced by the addition of two
brass bolts and wing-nuts. The
shape of the clear acrylic
extension pieces is shown here,
outlined by the GREEN line.

www.bedinisg.com/
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Mounting the Capacitor Module
The lower platform was designed
specifically for mounting the
Comparator Circuit Module that John's
company sells. The module has 4 small
bolts coming out of the bottom of the
potted base. Four holes were drilled in
the acrylic plate and the capacitor
system was bolted in place.
Two terminal blocks were mounted, one on either side of the capacitor
module, to lead to external wiring of the system.

Here is an overhead photograph of the Capacitor Module wired in place.
The wires coming in from the left provide the pathway to charge the
capacitors with the coil discharges from the SG machine. The wires going
www.bedinisg.com/
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out on the right provide the pathway to discharge the capacitors to the
secondary battery (B2). The module senses the voltage in the capacitors,
discharging them when that voltage rises to about 24 volts and then shuts
off the discharge when the voltage drops to about 18 volts.
Mounting the Extra Generator Coil
The extra coil used for the generator
needed to be adjustable, so the coil
could be moved closer or farther
away from the wheel. The platform
shown here will hold the generator
coil and allow it to be adjusted both
for height and angle of approach to
the wheel.
On top of this basic platform, a
complex frame holding system was
created. Since the magnets on the wheel were going to be exerting a strong
attraction force toward the core in the generator coil, the coil had to be held
absolutely rigidly to avoid vibrations in the frame and the possibility of an
accident if the coil moved uncontrollably toward the rotating wheel.
A frame was built
around the coil to
clamp it in place,
holding it down from
the top. These acrylic
pieces were then
bolted down to the
platform using two
brass bolts and nuts
on each side of the
frame. Brass was used so the structure remained completely non-magnetic.
The complete generator design will be shown in Chapter 4.
www.bedinisg.com/
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Adding the "Generator Mode" Circuitry
At the 2013 Bedini - Lindemann Science and Technology Conference,
John introduced the attendees to the new "Generator Mode" of operating
the SG machine. The method seemed to draw a little bit more energy from
the run battery, but cause the second battery to charge much more rapidly.
A number of demonstrations had been given of this process, but none of
them was a "fully metered test" that quantified the level of benefit. So, the
Bedini SG: The Complete Advanced Handbook would not be complete
unless this recent innovation was thoroughly explored and reported.
The Classic SG Circuit routes the discharges from the main coil directly to
the Output circuit to charge either the capacitor or the secondary battery.
The so called Generator Mode Circuit re-routes the discharges of the main
coil back through the Run Battery and then to the Output circuit. The
benefits of this will be discussed in the next chapter of this book.
This new circuit places both the Run Battery and the Secondary Battery
into a "common ground" connection where they had been in a "series
connection" before. In order to isolate and balance the new arrangement,
John introduced another Diode into the circuit on the ground line extension
leading to the Output circuitry, shown here, circled in GREEN.

Since this was a display model designed for public demonstrations, both
the SG Classic Mode connections and the Generator Mode connections

www.bedinisg.com/
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were built into the machine. A switch was added to the circuitry so that
the machine could be run in either mode, simply by flipping the switch.
John has always referred to this
circuitry as the "Generator
Mode" of operation. For the
purposes of the Demonstration
Model, and because there was
an actual "Generator Coil" on
the machine, it was decided to
refer to the Generator Mode
circuit as the "Common Ground
Mode", as can be seen in the
label in the photo to the right.
The BLACK wire that comes
from the center connection on
the switch goes off to the right
with the RED wire to charge the
capacitors. The other two
BLACK wires that are attached to the outer connections of the switch and
feed off to the left of the photo, connect to the either the Run Battery
positive terminal (+) to create the Classic SG Mode circuit, or the Run
Battery negative terminal (-) through the new diode to create the Common
Ground or Generator Mode circuit.
So, the Generator Mode is a very simple modification of the circuitry
consisting of one new wire and one new diode. The Run Mode Switch
simply allows an easy way to alternate between the connections for
demonstration purposes.
Full Schematic of the Advanced SG Machine
This completes the discussion of the features of the Conference Demo unit.

www.bedinisg.com/
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So, here is a complete schematic of the circuit of this fully "fine tuned"
machine with all of the Intermediate and Advanced modifications
included.

Parts Designations:
•
•
•
•
•
•
•
•
•
•
•
•
•
•

T = Matched set of seven MJL21194-G NPN Transistors
D = All Diodes marked either D1 or D2 are the 1N4007
R = Matched set of seven 470 Ohm, 1 Watt Carbon Resistors
N = Seven Neon Indicator Lights, 606C2A
C = 60,000uf @ 80 VDC Photo Flash Capacitor
TAR = Trigger Adjustment Resistor (Demo Model, 36 Ohm, 10 Watt)
TS = Trigger Shift Switch (Momentary Contact type)
DG = Diode for the Generator Mode Circuit, 6A100 (6amp, 1000volt)
S = Capacitor Discharge Switch (Comparator Circuit or equivalent)
RMS = Run Mode Switch, (Single Throw, Double Pole type)
MC = Main Coil, Seven strands of #20 Gauge Magnet Wire, 130ft long
TC = Trigger Coil, One strand of #23 Gauge Magnet Wire, 130ft long
B1 (Run Battery) = 12v @ 35ah, flooded cell, Lead Acid Battery
B2 (Charge Battery) = 12v @ 35ah, flooded cell, Lead Acid Battery

www.bedinisg.com/
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Chapter Two

Benefits of Running in "Generator Mode"
It's been about a year and a half since John started demonstrating what has
become known as the "Generator Mode" at his shop. He said that it would
draw a little bit more power from the front battery but that it charged the
back battery much faster. He always said that the "trade-off" was well
worth it, but at the time, no fully metered tests were offered as supporting
evidence.
So, one of the primary goals of the Conference Demonstration machine,
after it was fully "fine tuned," was to quantify what the Generator Mode
was doing, and why.
The first thing to understand is the difference
between the Classic SG circuit and the
Generator Mode circuit. The image here is a
clipping from the right hand side of the full
circuit schematic on the previous page. It
shows a single main coil winding and its
associated transistor section, along with the
rest of the circuit.
The Generator Mode modifies the Main Coil
discharge pathway after the transistor turns
off, and routes it back through B1 (the Run
Battery) on its way to be collected in the
Capacitor. You can see that the top of MC is
connected to the positive terminal of B1 and completes the discharge path
to the negative terminal of the capacitor C through RMS. When RMS is in
the upper position, (Classic SG Mode) the discharge path by-passes B1 and
www.bedinisg.com/
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goes directly to the negative terminal of C. When RMS is in the lower
position (Blue), (Generator Mode) the discharge path goes back through B1
and through Diode DG on its way to the negative terminal of C. In both
cases, the path to the positive terminal of C is routed through Diode D2.
Here is a comparison of the
two circuits in simplified
form. For clarity, the same
circuit component parts
designations used in the two
previous drawings are used
again here.
In the Classic SG Circuit,
energy moves through the
system in 3 distinct steps.
Step One: Energy from B1 is
transferred to MC when
switch T conducts.
Step Two: When switch T
breaks the circuit, the energy
stored in MC discharges
through diode D2 and is collected in capacitor C.
Step Three: When the energy collected in capacitor C is sufficient, switch S
temporarily conducts and discharges the energy into battery B2.
In the Generator Mode Circuit, energy moves through the system
similarly, except in Step Two.
Step One: Energy from B1 is transferred to MC when switch T conducts.
Step Two: When switch T breaks the circuit, the energy stored in MC
discharges back through battery B1 as well as through diodes D2 and DG,
and then is collected in capacitor C.
Step Three: When the energy collected in capacitor C is sufficient, switch S
temporarily conducts and discharges the energy into battery B2.
www.bedinisg.com/
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Hopefully, it is clear by now that the difference between the two circuits is
that the Generator Mode circuit grabs energy from battery B1 TWICE each
cycle, whereas the Classic SG circuit only grabs energy from battery B1
ONCE each cycle. This fundamentally alters the operation of the circuit
and effectively changes the position of both the Main Coil MC and the
Transistor T in relationship to the rest of the major components.
There are a number of ways to characterize this, but here is a simple
analogy. The Classic SG circuit acts like a simple DC-to-DC buck
converter, whereas the Generator Mode circuit acts more like a DC-to-DC
boost converter.
So, that is enough at this point on the circuit and the theory. Now, what
does a fully metered working model look like on the bench?
Classic SG Baseline Input Measurements
In order to understand the benefits
of running in Generator Mode, we
have to understand what we are
comparing it to. As explained in
the previous chapter, the
Conference Demo unit was a clean
running machine. Its top speed
with a fully charged Run Battery
was a little over 365 RPM, but this
speed was routinely measured on a
photo-tachometer.
Typically, the SG circuitry is designed to draw approximately 0.25 amps
per transistor, so a seven transistor circuit is expected to draw 1.75 amps
from the Input Battery. The Conference Demo unit, with its balanced
wheel, new bearings and fine tuned trigger circuit, was drawing 20% less
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than that. The in-line mounted analog Ammeter typically indicated just a
shade under 1.4 amps at top speed.
This meter was labeled the
"Average Input Current" for
obvious reasons. The SG is a
machine that runs on a series
of DC pulses and an analog
meter of this kind can only
provide an average of the
value of those pulses.
Although these meters do not
provide a digitally precise
measurement of the current
used by the machine, they do
provide a reasonably
accurate indication of the
average value.
To get a better understanding
of the current input of the
machine, a Fluke digital
oscilloscope was used. The
analog Ammeter is a 50mV
movement measuring the
voltage across a 0.010 Ohm
resistive shunt. When this
voltage was simultaneously
observed on the Fluke meter,
this image was produced. It shows pulses that peak at a height of about
one division repeating 109.7 times per second.
Let's look at the speed of the wheel first. We know that there are 18
magnets on the wheel, so the following calculation can be made:
www.bedinisg.com/
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109.7hz ÷ 18 = 6.094 RPS × 60 = 365.66 RPM
This is within one RPM of the speed measured by the tachometer, so this is
encouraging. Next, let's look at the calculations for current.
The average value of the current can be calculated from the Fluke Scope
image by measuring the "area under the curve" defined by the graph line
on the scope. The waveform has a peak amplitude of about one division.
The scope setting is that one division equals 100mV. From this we can
determine the peak current value using the shunt resistance of 0.010 Ohms
and Ohm's Law (E/R = I). That calculation is here:
0.100 volts ÷ 0.010Ω = 10.00 amps
Next, the width of the base of the wave-form is measured as about 36% of
the total wave length and the rising line roughly bisects this area. This
defines the "area under the curve" as one half of 36% or 18% of the 10 amp
peak value. This gives us the following calculation.
0.100 volts ÷ 0.010Ω = 10.00 amps × 18% = 1.8 amps
This calculation deviates from the indication on the analog Ammeter by a
significant margin, and may suggest one of two things:
1. that the analog meter is way out of calibration, or
2. that our estimate of the peak value shown on the scope is too high.
Most engineers will immediately choose #1 as the problem and confidently
put their faith in the Fluke Scope image. With my years of experience with
these machines, my tendency is believe the analog meter, based partially
on the voltage reading of the battery indicating a slow discharge rate.
At this point, if you are willing to look at these measurements as
"important indicators" rather than "absolute values," you may be better
prepared to accept the importance of their relationship to other
measurements taken on the machine in the same manner.
www.bedinisg.com/
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Classic SG Baseline Output Measurements
OK, let's move on and look at
the indications on the Output
Meters. Whereas the Input
Analog Ammeter was a 0-5
amp scale, the Output Analog
Ammeter is a 0-3 amp scale.
This meter is also a 50mV
movement, but its Resistive
Shunt is 0.0166 Ohms.
This meter is measuring the
currents associated with the
Capacitor Discharges into the
charge battery (B2). While
running, the indicator needle is bouncing between "0" and "1.2" on the
scale. The digital Output Voltage is taken directly across battery B2.
The operational indication on
the Output Analog Ammeter
suggests that the current
coming out of the machine
may be averaging about 0.6
amps, which is about 45% of
the average current being
applied to the Input.
When the Fluke Scope Meter
is applied across the resistive
shunt of the Output Ammeter
it produces this image.
The first thing we can see is that the capacitor circuit is discharging into the
charge battery B2 at a rate of 2.183 times per second. While this discharge
www.bedinisg.com/
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rises to a height on the scope of 6 divisions, its total width is quite narrow,
and its duration is expended in approximately 16 milliseconds (0.016
seconds). With a setting of 200mV per division, the peak value of the
current impulse as it begins can be calculated as:
200mV/d × 6 divisions ÷ 0.0166Ω = 72.28 amps
So battery B2 is being charged by 72 amp pulses 2.18 times per second. The
exact number of joules of energy this represents is not quantifiable from
these measurements. The average output current this represents can be
estimated by the "area under the curve" method from the scope image. The
area under this waveform is about 1% of the total area, so the average
current output by this method is around 0.7 amps, which is similar to the
analog ammeter. Regardless of the absolute value of these impulses, the
battery is responding to them quite well.
SG Generator Mode Input Measurements
When the unit is placed in
Generator Mode, a number of
things change. The wheel
slows down a little, the input
current goes up, and the
voltage of the Input Battery
drops.
Here are the Input Meters for
a typical run of the Generator
Mode. The analog Ammeter
is reading about 2.15 amps
and the speed is registering
at about 335 RPM. So, according to the analog ammeter, the current input
has risen from 1.4 amps in the Classic SG Mode to 2.15 amps in the
Generator Mode. The ratio of increase can be calculated as follows:
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2.15 amps ÷ 1.4 amps = 1.53. That represents an increase of 53%.
With the Fluke Scope Meter
across the ammeter shunt,
we can now finally see what
the Generator Mode circuitry
is doing to the input
waveform.
The thin line at the tops of
the triangles is where the
transistors shut off. The
rising wave before that is the
standard input we saw on
page 27, and the falling wave
after the transistors shut off
is the extra energy the
Generator Mode Circuit takes from the run battery (B1) on the discharge of
the Main Coil, MC.
So, this is what the analog Ammeter is interpreting as an increase in the
Average Input Current of 53%. Attempts to quantify this input current
using the "area under the curve" method produce a similar figure. With the
input calculated as 18% of the 10 amp peak value, the output adds another
10% on that, for a total Average Input Current of 2.8 amps.
The ratio of this increase can be calculated as follows:
2.8 amps ÷ 1.8 amps = 1.55. This represents an increase of 55%.
So, despite the variations in the absolute values indicated, at least the
measurement methods are remaining essentially proportional in their
ability to indicate the increase in the Average Input Current relative to the
two modes of operation.
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SG Generator Mode Output Measurements
The indicator needle on the
Output Analog Ammeter is
now bouncing between "0.5"
and "1.5" amps. The Volt
Meter is clearly showing an
increased charge rate as it
now indicates 13.36 volts
whereas before it was
showing 13.25 volts. But the
big action is showing on the
Fluke Scope Meter image.
The Fluke is showing that the
capacitor is discharging 4.418
times per second and the peak
current per impulse is now
rising to 6.6 divisions. This
equates to 78 amp impulses
being delivered to the charge
battery (B2) 4.418 times per
second.
The charge rate has increased
from 2.183 times per second in
the Classic SG Mode to 4.418
times per second in the
Generator Mode. The ratio of
this increase can be calculated
as follows:
4.418 Hz ÷ 2.183 Hz = 2.023 This represents an increase of 102%.
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Since the capacitor discharge system is voltage controlled, and the
discharge and re-set trip points have not been changed between the two
tests, it is reasonable to believe that the number of Joules per pulse has also
not changed, and therefore, the actual quantity of energy being delivered to
the charge battery (B2) has more than doubled while the energy expended
at the input has gone up by about half as much!
Charging Benefits
This data certainly supports John's statements concerning the benefit of the
Generator Mode. For the purpose of this narration, it would take a lot
more time to fully quantify these energy translations and eliminate all of
the measurement ambiguities, but you are welcome to do that for yourself
on your own model. The purpose here is simply to point you in the right
direction.
Running the SG in Generator Mode seems to add a little electrical current
to the otherwise low current spikes coming from the discharges of the Main
Coil MC. Since the capacitor is charging and discharging twice as fast, the
temporary electret effect also has less time to dissipate, so more of the
spontaneous recovery of its electrical charge can be delivered to the
secondary battery. That is, at least, one reasonable explanation.
In other materials, John discusses the "widening" of the waveform used to
charge the capacitor as the primary explanation for the energy gain from
using this method. You are encouraged to explore this process as deeply as
you wish, and even come up with your own explanation should you so
desire. The point is this; you now have been shown THREE distinct energy
gain methods used by John to effectively off-set all of the electrical losses.
These are:
1. the rapid "finishing time" of the batteries when cycled repeatedly
2. the "temporary electret effect" that appears in the capacitor
3. the Generator Mode of operation
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Chapter Three

SG Energizer "Self-Rotation" Functions
Without fail, every time someone has referred to the SG machine as "an
electric motor," John has tried to correct them. He has always said "it's not
a motor, it's an Energizer."
Of course, John knew exactly
what he was talking about, but
most of the rest of us have
resisted understanding this for a
very long time. So, once and for
all, here is what John has been
trying to tell us!
The original machine described
in John's 1984 book titled
Bedini's Free Energy Generator
was an electric motor turning a
flywheel and an electric
generator that had a number of
unique features, which he called
the ENERGIZER. Here is an
enlargement of the image of that
drawing. It is clearly made up
of a wheel with all North Facing
permanent magnets on it,
spinning in front of a group of
stationary coils with iron cores
in them. It is clearly designated as the "Energizer."
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The function of the Energizer is critical to the operation of the energy gain
mechanism. On page 13 of John's original book, he states:
"There are many different ways to explain this theory."
On page 21, he states that:
"The battery is really charging itself."
On page 22, John says:
"The waves we want to generate
are like those that come from old DC generators,
with the exception of armature drag, bearing drag and no excited fields."
And finally he says that:
"I have run some tests in my lab and discovered that certain types of
energizers, generators and alternators do what we need."
To reiterate John's discovery, here is a quote from Chapter 1 of Bedini SG,
The Complete Beginner's Handbook:
"The energizer was a special generator that didn't slow down as much as
a normal generator when electricity was coming out of it. The rotating
switch allowed the battery to be charged part of the time, and then run
the motor the rest of the time. As the years went by, John realized that if
he could get the energizer to turn itself, he could eliminate the electric
motor and really simplify the system."
"The original energizer consisted of a wheel with a series of permanent
magnets on it that would rotate in front of a number of coils of wire. As
the magnets moved passed the coils, pulses of electricity would come
out of the coils to charge the battery. But John also knew that the wheel
could be made to turn if a pulse of electricity was put back into one of
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the coils at the right time. It was just a matter of developing the right
switching method."
"The new system consisted of an energizer, a battery, and a special
timing circuit. That eliminated half of the components, including the
electric motor, the rotary switch, and the flywheel."
By a simple substitution of words, the machine can be seen to be the
original "low drag generator" with an added circuit to cause it to self-rotate.
Over the years, John has run hundreds of experiments on this "technology
platform" and developed a "self-rotating" method that recovers 100% of the
electricity needed to keep it turning. So, this brings us to the SG as we
know it. The only things missing are all of the other non-energized coils
that make up the rest of the low drag generator!
The Development of Rotating Mechanical Force in an Electric Motor
In order to understand what
John means when he says the
SG is not an electric motor, we
have to understand what an
electric motor is and how it
develops mechanical energy.
This graph illustrates the power
curve of a typical DC motor
with a commutated armature.
It shows the relationship
between the Speed, the Torque produced, and the consequent Power,
which is a cross-product of the Speed and Torque. In this diagram, the
Torque is shown by the Orange Line and the Power is shown by the Red
Line. In a motor like this, the Torque is a direct consequence of how much
electric current is moving through the armature windings in front of the
stator magnets.
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So, when the motor is just starting, the speed is the lowest, but the current
draw and the torque is the highest. As the motor runs faster and faster, the
current draw and the torque produced start dropping off due to the
production of the back EMF in the windings. As the Torque approaches its
lowest point, there is no longer enough mechanical energy produced to
make the motor turn faster, so it reaches its Top Speed. These relationships
can be seen by following the Orange Line down as the speed increases.
In both of these speed extremes, the power produced by the motor is
relatively low, since one of these "multipliers" has a very low value. Only
in the mid-range of both the torque and the speed, does the consequent
power "cross-product" of these values reach its peak.
This can be seen in the values for Power listed on the far right of the graph.
Whereas 10 × 90 = 900 near the start-up or the top speed, the mechanical
power peaks in the mid-range where 50 × 50 = 2500. This is why a motor
like this must be slowed to 50% of its unloaded speed in order to accurately
measure its power on a dynamometer test.
While being a little counter-intuitive, this "power curve" produces a very
handy performance feature. When mechanical energy is withdrawn from a
machine, the removal of this energy usually slows the machine down. This is
true of almost all mechanical systems.
In the case of the DC Motor, its performance is such that if a mechanical
load is applied to the motor at its top speed, it will slow down. But, as the
speed drops, the power RISES to match the mechanical load, to keep the
drop in speed to a minimum. The best thing about this, is that this speedpower regulation of the machine happens automatically, as long as the
applied voltage remains the same. This makes this type of electric motor
extremely useful for the production of mechanical energy.
So, the ability of an electric motor to produce MORE mechanical power as
it slows down is the specific feature that John is saying is NOT present in
the Self-Rotating Energizer.
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The Development of Rotating Mechanical Force in the SG Energizer
The SG Energizer produces a
mechanical attraction each time
the coil turns ON. This attracts
one of the permanent magnets
on the wheel until it is directly
over the coil, at which point, the
coil turns OFF and the magnet
slips past.
Each time this process happens,
it draws a specific quantity of
electric current from the run battery and produces a specific quantity of
mechanical energy on the wheel. As the speed increases, this process is
repeated more times per second, and therefore the power increases in a
direct relationship to the speed. In the graph above, this is shown as the
Orange Line (Torque) and the Red Line (Power) rising together.
[This is, at least, what the torque-power curve of the SG looks like when it
is operating in "single triggering mode."]
While this torque-power profile is interesting and has some advantages, it
is NOT the same as a standard electric motor power curve. It also means
that the SG Energizer is NOT capable of producing more mechanical power
as it slows down and is therefore NOT suitable to provide mechanical
energy to external loads like an ordinary electric motor does.
So, this is what John has been trying to get us to understand; that the SG is
a "self-rotating Energizer" designed to produce excess electrical energy
(when all of the extra coils are present) while producing enough mechanical
energy to keep itself spinning.
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Chapter Four

SG Energizer Extra Coil Generator
In addition to the SG Advanced circuitry and optimized operations, the
Conference Demonstration model had an "extra coil" generator as well.
The power coil (behind the
Bedini Logo) and the generator
coil can be seen next to each
other in this picture. Since the
permanent magnets on the
wheel were only a single
Ceramic #8 magnet each, and
since these magnets were the
only magnetic field input for
the operation of the generator
coil, this coil was designed to operate on this relatively low magnetic field.
The Generator Coil
The purpose of the
Demonstration Model was to
"demonstrate the principle" of
the Low Drag Generator using
a single coil. To maximize the
low magnetic field levels, it was
decided to widen the iron core
of this coil so it could capture
more of the magnetic flux from
the permanent magnets. Therefore, a plastic spool like the one used for the
power coil was cut in half and the center section was extended by 1 inch.
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This produced a coil core area that more closely approximated the
rectangular shape of the magnets. The open area was then filled with the
same R45 iron welding rod
material used in the power
coil.
This simple modification
produced a coil core with 3
times more iron in it and
allowed much more of the
magnetic flux from each
magnet to be captured.
When this coil form was
wrapped with wire, it took
about 60% more wire to make
each turn, but the core captured 300% more magnetic flux than the simple
round core would have. Over all, the trade-off was well worth it.
Once the coil form and core material were positioned, the iron rods were
glued in place using cyanoacrylate (super glue) adhesive, similar to the
process shown on page 61 of the SG Beginner's Handbook.
The coil form was then wound
with 10 strands of #16 wire
that had been twisted into a
bundled cable like the power
coils use. The process to make
a coil like this is shown on
page 57 of the SG Beginner's
Handbook. These individual
wires were then connected in
series to produce a single #16
wire about 1,000 feet long.
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The Circuit
The output of this coil came
directly to the circuit shown
here. It consisted of an
ON/OFF switch, a diode, a
capacitor, a resistor, and 40
LEDs.
The switch was a simple toggle type. The diode was a 6A100. The four
capacitors together had a capacitance of 470uf. The resistor was rated for
100 Ohms at one watt. The 40 LEDs were wired as 4 parallel strings of 10
LEDs connected in
series.
The complete
circuit is shown
here.
The Test Results
In actual operation, the extra
generator coil lit up all 40
LEDs to a brightness too bright
to look at directly. On the Conference film it was stated that turning the
lights ON and OFF did not change the speed by even one RPM. The exact
results of specific tests will be discussed in more detail in Chapter Six.
For all practical purposes, the generator coil produced extremely LOW
DRAG on the SG Energizer while lighting 40 LEDs. Everyone at the
Conference saw this done. Nobody understood what they were looking at.
What is this? Why can't people understand it? Why does this work?
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Chapter Five

Understanding Lenz's Law
Heinrich F. E. Lenz was a Russian Physicist, born in the city of Dorpat in
the Russian Empire in 1804. His parents were ethnically German speaking
Prussian expatriates and so Lenz
is quite often referred to as a
German Physicist as well.
Lenz originally studied at the
University of Dorpat, but later
taught Mathematics and Physics
at the University of St. Petersburg.
While he made many
contributions to the sciences of his
day, he is best remembered for his
early experiments in magnetics
and the formulation of what has
become known as Lenz's Law.
The use of the symbol "L" for inductance was also chosen in honor of Lenz.
Understanding Lenz's discovery
By 1831, Lenz was studying the new science concerning electric generators
and electric motors. His first paper in this field addressed what he called
the "Law of Reciprocity of Magneto-electric and Electro-magnetic
Phenomena." This paper contained the first published statement of "Lenz's
Law." His observation was that when mechanical energy was removed
from an electric motor, it behaved like an electric generator in reverse, and
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that when electrical energy was removed from an electric generator, it
behaved like an electric motor in reverse.
Today, these observations are expressed as follows:
The current induced in a circuit due to a change or motion in a magnetic
field is directed to oppose the change in flux or to exert a mechanical
force opposing the motion.
This reciprocal action between an induced current and the changes in the
inducing magnetic field was present in every experimental arrangement
that Lenz studied, and he came to believe that it represented an expression
of the "Law of Conservation of Energy." It also supported the idea that "a
change in the energy state of a system could not propagate itself."
Here is one of the simplest illustrations of Lenz's experimental results.

If the North Pole of the permanent magnet approaches the coil, current
flows in the coil in a way that produces a second magnetic field that repels
the magnet's approach. When the North Pole of the permanent magnet is
then pulled away, the induced current in the coil reverses and produces a
magnetic field that tries to attract it back in.
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In its most basic presentation, Lenz's Law can be illustrated like this:
If a wire is situated in a
magnetic field such that a
North Pole is on the left and a
South Pole is on the right,
and a mechanical force
moves the wire in a
downward motion, a current
in the wire will be produced
that creates a magnetic field
around the wire that tends to oppose the field above the wire and reinforce
the field below the wire. These induced magnetic effects from the current
in the wire create an upward mechanical reaction force on the wire in
direct opposition to the downward motion that initiated it.
So, Lenz's Law describes a complex interaction between magnetic fields,
electric currents, and mechanical forces which are all tied together because
of a specific geometry of materials and motions.
This image describes how these
forces behave in an ordinary DC
motor. When the magnetic field
is described as B, and the electric
current is described as I, then a
mechanical force appears on the
wires, shown as F. What makes
the motor spin is the appearance
of this mechanical force. But
when this force moves the wires
through the magnetic field B, it
induces a potential in the wires
that will try to reverse the flow of current. If the mechanical force in the
direction of F becomes the "input" to the device, the machine becomes a
"generator" and produces electric current in the opposite direction shown.
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Lenz was the first to describe
these interactions. When the
current leads, the force appears
as the reaction, and we call the
device a "motor." If the force
leads, then the current appears
as the reaction in the opposite
direction, and we call that
device a "generator." But
really, it is the same machine
with the ability to appear as
either a motor that inherently
generates against itself or a generator that inherently motors against itself,
depending on which force leads the other. Modern theory calls this the
"armature reaction" and shows it as an angular displacement of the
"electrical neutral line" in the rotor.
It is extremely important to understand that you can't "DEFEAT" Lenz's
Law. It is an accurate description of the behavior of the forces of Nature as
they appear within this specific configuration of materials. What you CAN
DO is study the minute details of how this process manifests itself and
learn how to engineer around it! That is what John Bedini did in the 1980s.
Since most commercially available electric motors and generators use the
same basic geometry as is illustrated above, these machines all behave in a
manner that is consistent with the assumption that Lenz's Law is universal
in its appearance and that it is an example of the "Law of Conservation of
Energy" as Lenz believed. Luckily, this is not true.
The goal is to produce electricity from magnetic induction without the
appearance of the associated mechanical reaction forces produced by the
interaction of the induced currents and the primary magnetic fields. This is
what allows you to make an electric generator that does not slow down
when electricity is removed from it. The question is: what's the trick?
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Modifying the Appearance of Lenz's Law
Let's review the specific conditions under which Lenz's Law appears.
When a current carrying wire is placed in a magnetic field, the interaction
of the magnetic field around the wire and the external magnetic field
produce a force on the wire that tends to move the wire in such a way as to
lower the flow of current. This is referred to as the "back EMF" or reverse
electro-motive force.
When a wire that is connected to a complete circuit is placed in a magnetic
field and physically moved perpendicular to that field, a current is induced
in the wire that produces a force on the wire that makes moving it in its
original direction more difficult. This is referred to as the "back MMF" or
the reverse magneto-motive force.
In the first instance, the motion of the wire impedes the flow of current by
inducing a reverse voltage. In the second instance, the flow of current
impedes the motion of the wire by producing a magnetic repulsion against
the external magnetic field. Lenz believed these two phenomena were
reciprocals of each other and that their appearance supported the "Law of
Conservation of Energy." Satisfied by his discovery, he looked into it no
further.
So, this defines the specific arrangement of materials that
must be avoided! We definitely do not want to move a
current carrying wire directly in front of a magnet!
The question is, what can we do to produce electric induction and
minimize how much reverse mechanical force it creates in the generator?
Well, one simple variation of these components is shown on the next page,
where coils are wound on iron pole pieces in the presence of a rotating
magnet. While this seems remarkably similar and only sort of "inside out"
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of the original configuration, it does
provide a number of new features that
allow us to modify the appearance of
Lenz's Law.
The first difference has to do with the
appearance of mechanical force. In the
first arrangement, if there is no current
flowing in the wire, there are no
mechanical forces produced at all. In
this new arrangement, if there is no
current flowing in the wire, the rotating magnet is still attracted to the iron
in the pole pieces.
So, for instance, in the diagram on page 43, if the magnet approaches the
coil, but the coil is not connected to the meter or anything else, then no
current is induced in the coil and no magnetic resistance appears in
response to the movement of the magnet. In that set of circumstances, the
magnet is not attracted or repelled by anything else in the system, whether
it is moving or not.
If, however, we introduce some iron into the coil, now there is a force
produced on the magnet even if no currents are being generated! Also, this
new magnetic force is a "universal attraction" in that the magnet is attracted
toward the iron as it approaches AND it is still attracted back toward the
iron as it tries to leave.
This arrangement of materials produces a set of forces that essentially
cancel each other out to produce "no net force" on the movement of the
magnet as it passes the iron pole pieces. But, "no net force" is completely
different than "no force." This situation is quite deceptive and most
engineers believe that the second arrangement of components is identical
to the first in all operational characteristics, but it is not.
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So, this gives us two simple processes to start engineering the appearance
and/or the avoidance of Lenz's Law. The first is by winding coils of wire
around stationary iron pole pieces that are either magnetized or demagnetized by moving magnets past them. The second is by controlling
WHEN electric currents are allowed to flow in the wires.
This is what John Bedini figured out in the early 1980s. Remember what he
said:
"I have run some tests in my lab and discovered that certain types of
energizers, generators and alternators do what we need."
And what does he say we need?
"The waves we want to generate
are like those that come from old DC generators,
with the exception of armature drag, bearing drag and no excited fields."
Ideally, he was looking for a generator that could produce DC pulses with
a radiant spike (like from the sparks at the commutator) while producing a
minimum of mechanical drag on the rotor, have low bearing losses, and
eliminate excess energy use in the "field windings" by replacing them with
permanent magnets. "Energizer" is
the name he gave to any electric
generator that operated with all or
most of these parameters.
Here is a picture of John next to one
of his working prototypes in the
early 1980s. The unit has an electric
motor on the left and the "energizer"
on the right. This picture shows the
unit without the flywheel.
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Chapter Six

The Simple Low-Drag Generator
In the previous chapter, we looked at the theoretical possibility of building
a generator that minimizes the appearance of mechanical drag (the reverse
motoring effect) while it is producing electric current. In this chapter we
will look closely at the design of the simple "energizer" that John Bedini
developed in the 1980s that accomplished this goal.
Basic Configuration

These two images are taken from John's original book titled Bedini's Free
Energy Generator, published in 1984. In the first image we can see that the
"energizer" appears to be made from a wheel with North facing permanent
magnets on it directly in front of a structure holding a number of coils of
wire with a core material that crudely looks like steel bolts. In the second
image, two basic arrangements are shown with the lower one showing
what appears to be a wheel with two magnets on it facing a coil of wire
wound on some core material, presumably iron. The coil is connected to a
simple circuit consisting of a diode and a capacitor.
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To make these ideas clear, the next
image simply shows a coil of wire
on an iron core facing a wheel with
some North Magnets on it and
connected to a simple circuit
consisting of a diode and a
capacitor. So this is the basic
"Energizer" construct and method.
This is the "basic configuration" of
an "energizer" or a "low drag"
generator. Next, let's see WHAT
this does and WHY it works.
Analysis of Lenz's Law Forces
In order to simplify this, just imagine
this arrangement of components. At
the bottom, there is an iron core with a
coil of wire wrapped around it, and
above the iron core, there is a wheel
with a series of North facing magnets
on it. The RED arrow represents the
direction of rotation on the wheel.
As the wheel rotates, the magnets
move passed the iron core and
produce a complex series of events
which include:
1. magnetization of the iron core
2. attraction forces that act on the wheel
3. voltage production in the coil due to the changes of magnetic flux in
the iron core
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The drawing to the right illustrates
all of these interactions.
In the middle of the drawing, the
iron core of the coil is shown as a
Black Rectangle with a number of
vertical, parallel lines in it.
To the right of the iron core, the coil
is shown connected to the diode
and capacitor circuit, but also the
symbol for a resistor is shown
unconnected but close by.
The Blue Boxes above the iron core
represent a permanent magnet on
the wheel, and five possible
positions it could be in as it passes
the iron core. The Red Arrow
represents the direction the magnet
is moving through Positions A to E.
The N represents the North Pole of
the magnet facing the core.
Above the Blue Boxes are a series of
Green Arrows, which represent the
mechanical force applied to the
wheel as the magnet passes the iron core. The Green Arrows point in the
direction of the mechanical force, and the size of the Green Arrows
represents the relative strength of the mechanical force in that position.
Above the Green Arrows is a Blue Graph which represents the strength of
the magnetic field in the iron core. Finally, at the bottom of the image, the
Red Graph represents the Voltage Induced in the coil as the magnet moves
passed the iron core.
www.bedinisg.com/

51

So, this is the complex "snapshot" of events that occurs each time a magnet
passes the iron core. Let's go through each of these processes, one by one.
The Blue Graph shows the strength of the magnetic field in the iron core as
the magnet moves from Position A to Position E. The magnetic field in the
core starts magnetizing slowly when the magnet is in Position A, then as
the magnet arrives at Position B, the magnetization rises rapidly and peaks
when the magnet is directly over the iron in Position C. As the magnet
moves passed this position, the magnetization of the iron falls off rapidly
until the magnet reaches Position D, and continues to weaken as the
magnet moves to Position E.
The mechanical force applied to the wheel follows a similar profile with
regard to strength, but not with regard to direction, as illustrated by the
Green Arrows. So, the force on the wheel when the magnet is in Position
A is weak, but it is parallel to the direction the wheel is turning, (Red
Arrow) and it ADDs to the momentum of the rotation. This is a positive
motoring force applied to the wheel by the permanent magnet.
This positive mechanical force continues to ADD to the rotation of the
wheel as the magnet moves through Position B and all the way up to
Position C. Even though the magnet continues to contribute a significant
positive force on the wheel in its forward direction, the actual force vector
of the attraction of the magnet to the iron core is progressively swinging
more and more vertical in its orientation.
When the magnet is in Position C, the magnet is not applying any force on
the wheel to either promote or retard its rotation, but its attraction is at its
maximum. At this position, the magnetic force on the iron is 100% vertical,
meaning it is 90° out of phase with the plane of rotation.
As the magnet moves passed Position C, the mechanical forces on the
wheel reverse, and now begin to retard the forward motion of the wheel.
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As the magnet moves from Position C to Position E, it produces a "reverse
motoring action" on the wheel that is essentially of the same magnitude as
the "forward motoring action" of the magnet moving from Position A to
Position C. So, the entire movement of the magnet past the iron core
produces "no net torque" on the wheel, as long as no current is generated in
the coil and no Lenz Law forces are produced.
Even if no current is produced in the coil, a voltage is induced in the
winding in response to the magnetization of the iron core. This is shown in
the Red Graph in the illustration on page 51. The Induced Voltage tracks
the CHANGES in the strength of the magnetization of the iron core.
So, as the magnetization of the iron core rises rapidly from Position B up to
Position C, the Induced Voltage rises rapidly as well. But when the
magnetization of the iron core reaches its highest value at Position C, the
CHANGES in magnetization stop, and the Induced Voltage drops to zero.
Then, as the magnetization of the iron core starts dropping, this represents
a CHANGE in magnetic flux in the opposite direction, and so the Induced
Voltage reverses and rapidly rises to its highest negative value. As the
magnetization of the iron core falls rapidly moving toward Position D, the
negative voltage of the coil also drops. As the magnet moves to Position E,
the iron core loses all of its magnetic field and the Induced Voltage returns
to zero, as well.
This completes the analysis of the behaviors of the magnetic fields and the
mechanical forces they produce. Now, let's look at what happens when
currents are induced in the coil and what changes they produce.
Changes of Drag Co-Efficient with Different Loads
While standard electric generators produce a linear relationship between
electrical loads and mechanical drag forces, this design of generator does
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not. That is why this design of generator is sometimes referred to as an
"indirect induction" generator, because of the buffering effect created by
the addition of the stationary iron cores.
Direct induction generators exhibit a linear relationship between current
production and the appearance of mechanical drag or reverse motoring
torque. Indirect induction generators exhibit a non-linear relationship
between current production and mechanical drag.
As an example, under one set of tests run on the Extra Coil Generator on
the 2014 Conference Demonstration Model, the following data was
collected:
Wheel Speed when Generator had No Load (Open Circuit)
Wheel Speed when Generator had 40 LED Load . . . .
Wheel Speed when Generator had 0 Ω Load (Short Circuit)
Wheel Speed when Generator had 100 Ω Load . . . .
Wheel Speed when Generator had 300 Ω Load . . . .
Wheel Speed when Generator had 1,000 Ω Load . . . .

370 rpm
365 rpm
360 rpm
Stall
Stall
360 rpm

A standard generator exhibits maximum speed with an Open Circuit Load
and stalls with a Short Circuit Load. Our test generator exhibits nearly the
same Top Speed for Open Circuit and Short Circuit Loads, and stalls with
medium loads. This demonstrates that the generator is NOT a "low drag"
generator under all circumstances, but that it can produce significant
current and low drag under specific conditions.
Loading Effects of the Diode and Capacitor Circuit
From the data shown above, you can see that the loading effects of lighting
40 LEDs, using the diode and capacitor circuit, only drops the speed of the
SG wheel by 5 rpm. This is a loss of only 1.3% of the speed and it sits right
in the middle of the Open Circuit and Short Circuit loading effects.
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This is nearly an ideal loading characteristic for the generator in its present
configuration. So, how does this work?
This image is a "snapshot" of the
timing of current production for
charging the capacitor. The diode is
connected to the coil so that it clips
the trailing voltage peak as the
magnet begins to leave Position C.
This allows 100% of the attraction
forces to add to the forward
momentum of the wheel while the
magnet approaches the iron core as
no current flows during this period.
The voltage in the capacitor is
drawn down by the load to just
below the peak voltage generated by
the coil. As the coil voltage rises
above the voltage in the capacitor,
current flows through the coil,
filling the capacitor AND producing
a mechanical Lenz Law reaction
against the external magnetic field.
The period during which the current
flows is defined by the black area
indicated on the Induced Voltage
graph. The Lenz reaction produced
by this current is applied back toward the external magnetic field in exact
opposition to the angle by which it is induced. In this case, it reduces the
permanent magnet's attraction to the iron core, which is still mostly vertical
in its orientation at this moment.
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So, Lenz's Law has been satisfied exactly as required! It's just that in this
configuration, the geometry does not apply the reverse mechanical force
directly against the forward progress of the rotation of the wheel, which is
still indicated by the Red Arrow.
Now we can see the genius of John's little circuit. It automatically regulates
when current is produced to a select "window of opportunity" where both
the voltage and the current generated can be the highest for the least
possible mechanical drag. When built properly, this is the quintessential
event that the Energizer is designed to produce repeatedly.
The design of this machine has been in the public domain for 30 years. The
only reason more people do not understand this technology is that almost
no one ever built it and therefore, no one actually observed what it did.
Variations on the Design
There are dozens of modifications that can be made to this arrangement of
components to improve its operation. This is a short list of some of them:
•
•
•
•
•

A larger wheel makes the Lenz reaction even more vertical
More closely spaced magnets produce more events per revolution
A larger capacitor narrows the period of current production
A larger flywheel maintains top speed more consistently
A well regulated top speed reduces electric motor input

So, size definitely enhances all of the benefits of the phenomena being
captured here. OK, let's put all of the pieces together and look at the entire
machine, including the largest model of John's original energizer design
ever shown in public.
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Chapter Seven

Detailed Analysis of the "Watson Machine"
A Little History
Before John published his booklet in 1984, dozens of experiments had been
run. So, he knew it worked. The problem was that he didn't know exactly
WHY it worked. Tom Bearden suggested an operational theory at the time,
which was all they had to go on. So the theory of the "phi-dot current" and
the idea that "the battery charged itself" came from that period. John has
always said that "there are many different ways to explain this theory" and
the simple idea of harnessing a "low-drag" generator is one of them.
Here is the schematic of the "original" circuit and controller that John used.
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The machine was an electric motor, a flywheel and an energizer. It ran and
charged a single 12 volt lead-acid battery. The circuit was a flip-flop timer
made from discrete electronic parts that ran the motor from the battery part
of the time while the energizer charged a capacitor. Then, the circuit
disconnected the motor from the battery and discharged the capacitor into
the battery followed by a bunch of spikes directly from the energizer. At
that point, the cycle started again. The timing was asymmetrical and the
repetition rate of the flip-flop was changeable. While the motor was turned
ON and OFF directly from a transistor, the capacitor was discharged
through a mechanical relay contactor.
Since the Energizer could charge the capacitor with low drag, running the
machine at "top speed" for the motor allowed it to draw the least energy
from the battery. The size of the capacitor was chosen to give the battery a
significant reverse current surge to optimize charging and the size of the
flywheel was chosen to maintain the highest possible speed during the
capacitor discharge phase when the motor wasn't under power.
To get the system to work, these various parameters needed to be fussed
with a bit to find the best balance, and then the speed at which these phases
were switched was the last thing to be fine tuned. John could always tune
his units up, but most others had trouble with this.
After John published his book,
Jim Watson contacted him,
and they had numerous
discussions on the phone. Jim
wasn't very familiar with
electronics, and asked John to
develop an even simpler
control circuit. In response to
this, John developed this 555
based timer/relay circuit.
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Using this simpler circuit controller, Jim Watson built his first machine.
That model is shown here.
A 12 volt automotive fan
motor turns a flywheel with
eight Ceramic #8 magnets in
it. The magnets face eight
energizer coils mounted to a
base plate using steel bolts as
the coil cores. All Energizer
coils are connected in series.
All of the circuitry, including the capacitor, is in the box to the right, with
the mechanical relay visible on top. The two switches allowed the motor to
run directly from the battery to get the unit up to speed, and then be put in
"run mode" so that the circuit automatically switched the functions as
described before.
The basic equivalent circuit
is shown here. The switch
over the battery turns the
unit ON. This connects the
battery directly to the motor
through the relay when it is
OFF. The second switch
turns the relay switching
controller ON and OFF.
Also, you will notice that the
Energizer is connected to the
capacitor through a "full wave bridge" rectifier, whereas a single diode has
been discussed before. The FWB simply clips both the forward and trailing
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peaks of the Energizer wave form to charge the capacitor. This doubles the
output for a little more drag on the system. With a standard motor and
flywheel arrangement, this trade-off works fine.
Essentially, all of these pictures and diagrams have been on John's website
since 1996, and none of this deviates from the fundamental method that
was published in his 1984 book titled Bedini's Free Energy Generator.
The Machine that Rocked the Boat
Jim Watson was sufficiently impressed with his first model that he decided
to build a bigger one. In the run up to the Tesla Centennial Symposium in
Colorado Springs that summer, Jim would only tell John that he was
working on a "surprise" for the conference. Jim was an accomplished
automobile mechanic, so working on big machines was well within his
level of expertise. Here is a picture of what Jim Watson demonstrated for
the attendees at the first Tesla Society Conference in the summer of 1984.
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The Scale of this Machine
There has been a lot of speculation
about this on the internet, so it
seemed like a good time to address
the real size of this machine. There
are almost no clues in the picture as
to how big it is. The only scale that
can be reasonably inferred by the
image is based on the jumper cable
clamp bracketed by the RED marks. If we assume that that clamp is 6
inches long, all other lengths and diameters may be inferred from it.
Jumper Cable Clamp: . . .
I-Beam:
. . . . . . .
I-Beam Frame: . . . . .
. . . . .
Drive Motor:
. . . . .
. . . . .
Shaft emerging from gear box:
Flywheel . . . . . . .
. . . . . . .
. . . . . . .
Coils
. . . . . . . .
. . . . . . . .
Ring Magnets
. . . . .
. . . . .
. . . . .
Energizer Wheel . . . . .
. . . . .
Capacitors
. . . . . .
. . . . . .
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6" Length (15.36 cm)
4" Height (10.24 cm)
6 ft Length (184.32 cm)
2.5 ft Width (76.80 cm)
6" Diameter (15.36 cm)
9.25" Length (23.68 cm)
1.25" (3.20 cm)
24" Diameter (61.44 cm)
2.5" Rim (6.40 cm)
2.5" Shaft (6.40 cm)
6.6" Length (16.89 cm)
2" Diameter (5.12 cm)
5.25" Outside Diameter (13.44 cm)
2" Inside Diameter (5.12 cm)
1.5" Thickness (3.84 cm)
25" Diameter (64.00 cm)
0.75" Thickness (1.92 cm)
2.8" Height (7.17 cm)
1.42" Diameter (3.63 cm)
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Construction Details
The electric motor was a 24 volt, Series Wound, high speed motor,
originally used as an aircraft starter motor. This motor was connected
directly to a gear reduction box. The exact gear reduction ratio is not
known, but is presumed to be between 6-to-1 and 10-to-1. The shaft
emerging from the gear reduction box is visible and measured as 1.25".
This shaft goes directly to a shaft coupler and mates to the 2.5" shaft going
through the Flywheel.
The Flywheel is supported by two large bearings, one on either side, with
only the nearest one visible in the picture. The target speed for the
Flywheel is 500 rpm. Its construction is Cast Iron, presumably refurbished
from an old steam engine. Its weight is 102 lbs (46 Kgs).
The Energizer wheel is most probably a ¾" thick Aluminum Plate, which
rides on the end of the 2.5" shaft beyond the second bearing. The Ring
Magnets are 1.5" thick, and therefore stick out about .4" on either side of the
wheel. The Ring Magnets are 5.25" Diameter speaker magnets, made of #8
Ceramic Barium Ferrite material. There are 7 Ring Magnets on the wheel.
The back plate of the Energizer is also an Aluminum Plate. The coil cores
are Steel Bolts connected directly to the plate. There are 8 coils mounted to
the plate facing the 7 Ring Magnets on the wheel. Since the coils are out of
phase with each other, each one has its own rectifier feeding the capacitors.
There are three capacitors that are about 15,000uf each, wired in parallel.
The target voltage of these capacitors at discharge is 50 volts DC.
Not shown are the two 12 volt batteries wired in parallel, the control circuit
timer and the mechanical relay that provided the switching. The schematic
for the large machine is identical to the schematic for the small machine.
The relay system was made of automotive relays, rated for about 50 amps.
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Other Unique Features
The Ring Magnets moving passed the coils produced an unusual wave
form. As the first side of the ring approached the coil, the voltage would
swing to a Positive peak. Then, as the coil was fully aligned with the first
side of the ring, the voltage dropped to zero. As the coil entered the center
of the ring, it produced the first Negative peak, but then quickly reversed
again as it engaged the second side of the ring, producing a second Positive
peak. This was followed by a second Negative peak as the second side of
the ring magnet left the area of the coil. So, there were four peak voltage
events per interaction of each coil with each ring magnet.
At 500 rpm, there would be 8.33 revolutions per second, and 8 coils being
energized by 7 ring magnets each revolution producing 4 peak voltage
events per interaction. This produced 1,865.92 charge impulses per second
to charge the capacitors. (8 × 7 × 8.33 × 4 = 1,865.92)
Remember, the coils were 6.6 inches long and 2 inches in diameter, and
they were producing 1,866 peak voltage events per second to charge the
capacitors!
John reports that the relay timing was set for "once per second" switching,
meaning that the machine would run the motor from the battery for one
second while the capacitors were being charged. Then the relay would
switch, and the machine would run from the flywheel while the capacitors
discharged into the battery followed by the rest of the whole second of
Energizer impulses going straight to the battery. At the end of the second
second, the relay would switch again, and the cycle would repeat.
The method allows 100% of the output of the Energizer to be transferred to
the battery while the motor runs from the battery only 50% of the time.
The motor running at high speed while the very large flywheel ran at lower
speed provided a very stable operation to the Energizer and maintained a
relatively low power requirement to the motor.
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The Myths and the Facts
Based upon the testimony of multiple eyewitnesses, these are very close to
the dimensions of the machine. In recordings taken from the presentation,
the weight of the flywheel was given by Jim Watson as 102 lbs. This makes
the machine large, but quite a bit smaller than many have guessed.
So this establishes the size of the machine as closely as possible from the
photograph and from other sources. Remarkably, Jim Watson did not let
John inspect the machine at close range.
Jim Watson's large model of John's "Free Energy Generator" design was
shown at the Tesla Centennial Symposium, held at Colorado College, in
Colorado Springs, on August 9th through the 12th, 1984. The published
Proceedings of the Tesla Centennial Symposium, in the Light of Modern
Physics does not mention either Jim Watson's demonstration or John
Bedini's presentation on his "Cigar Box Tesla Switch." Apparently, to be
included in the published "Proceedings" document, the presentations had
to be written up ahead of time, and Jim's and John's remarks were
essentially spontaneous in nature.
While the MACHINE seems to have
disappeared immediately after this
demonstration, Jim Watson did not.
Reliable witnesses who visited Jim at his
home soon after the conference, did not
see the large model there. In fact, no one
has reported seeing the machine since its
original demonstration in August of 1984.
No other photographs of it have ever
surfaced, either. But here is a photograph
of Jim Watson attending the 1986 Tesla
Symposium, taken by Jeane Manning.
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Two reliable witnesses also saw him at a conference he attended in a less
conspicuous way in Denver in 1990. Regardless of these multiple
appearances, no one was ever able to get him to discuss the machine
demonstrated in 1984. Apparently, "something" happened that accounts
for the machine's disappearance and Jim's silence, but exactly what that is,
nobody knows.
In some ways, John did not understand all of the interest in Jim's machine.
First, it was nothing more than the exact design he had developed and
published earlier that year, except it was bigger. Second, when the unit
was running, the relay system was rapidly overwhelmed by arcing and
John doubts whether the unit could have run for more than 20 minutes
before a complete "meltdown" of the relays. This feature made it an
interesting "demonstration," but it was not a practical stand-alone power
supply in its present form.
To put this into perspective,
here is Figure 1 from John
Bedini's US Patent #6,677,730.
It shows a solid-state circuit
for charging a capacitor and
discharging it into a battery.
One of the operational
models of this design used a
group of capacitors with a
combined capacitance of
120,000uf, charged to about 25 volts. It was discharged about once a
second through six parallel N-channel MosFets into a large 12 volt battery.
In this situation, the initial surge of current into the battery was well over
5000 amperes, actually "pegging" every meter and scope probe John put on
it. Even with active cooling, the MosFet devices were burning out within a
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few hours of run time. The battery, on the other hand, would move
immediately into a "cold boil" condition, and the voltage on a 100 AH
battery would jump half a volt every time the capacitor discharged.
The Watson Machine was discharging 45,000uf capacitors charged to about
50 volts, once a second into the batteries. That actually represents more
Joules per discharge than John's circuit. Doing this across a mechanical
relay system rated at 50 amperes just wasn't going to last very long!
To this date, no definitive test data has ever been provided concerning the
operational performance of the "Watson Machine." The reality is, no one
really knows what it was capable of. It is reasonable to deduce, however,
that the large aluminum plates, the coil cores made from steel bolts, and
the extremely simplistic switching limited its performance in significant
ways. In spite of these weaknesses, visually, the machine seemed to "selfrun" during a short demonstration and appeared quite powerful, with its
large flywheel running at top speed and battery gaining in voltage!
Shortly after John got home from this Symposium, he was threatened and
told "not to work on these technologies" any longer. These threats he took
very seriously and it convinced him to change the course of his work in this
field in a number of specific ways.
First, he decided that he would not attend any more of these types of
conferences. Second, he decided to keep working on these technologies,
but not publish anything more on the "self-running" systems. Third, he
decided that he would not build any models that were large enough to be a
practical power supply, which he certainly knew how to do. These
decisions remained in place for 20 years, until 2004, when larger systems
started being built and tested again, as well as the plans being released for
the first "School Girl Motor" project on the internet.
John also finally consented to begin appearing at a conference held in his
local area in 2010, and more and more accurate information about his
discoveries has been released every year since then.
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Chapter Eight

Detailed Analysis of the "G-field Generator"
John has always said that "certain types of generators do what we need"
and that what we need is to produce electric current with a low mechanical
drag component. We have looked closely at the Energizer construct, which
is a rotating magnet facing a stationary iron core with a coil wrapped
around it. But John also did extensive testing of a generator that had the
inverse construct; that is, a rotating iron core with a coil wrapped around it
moving passed a stationary magnet. This is the "G-field generator."
The original design of this generator was developed by a Swiss engineer
named Raymond Kromrey. Kromrey did extensive research and testing on
this concept in the 1960s, and received US Patent #3,374,376 on the basic
design in March of 1968.
Here is an image from the patent.
The invention is titled "Electric
Generator" in the patent. In other
reports, Kromrey refers to it as the
"Ferromagnetic Generator" and
also as the "Molecular Generator."
Being a firm believer in the "Law
of Conservation of Energy", he
postulated that the energy gain
produced by the machine was
coming from an interaction with
the Gravitational Field, but he also
believed that the specific mass of the rotor was involved in this gain.
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Summary of Operational Characteristics
The US Patent is written in a relatively simple manner, and the patent is
granted on a single claim based on the physical design alone. There is no
attempt to officially "claim" that the generator does anything unusual.

However, in the body of the
patent, experimental data is
offered that supports an
extremely unusual analysis of
the machine. Here is the image
of Figure 6 from the patent, and
the paragraphs from the patent
text that explain it.
It describes a "side by side" test
of a standard generator and the
new generator with regard to
mechanical drag under load.
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So here we see for the first time, in Kromrey's patent, the fundamental
components of John's "Free Energy Device" consisting of an electric motor,
a low drag generator and a flywheel.
A Little Back Story...
When John first discovered the Kromrey Patent, he knew it might hold
the key to what he was looking for. He immediately attempted to
contact the inventor in Switzerland. Unfortunately, by the time John
did this, Raymond Kromrey had already died. He was able, however,
to track down his surviving widow.
John explained to Mrs. Kromrey that he was interested in the
generator and wanted to have her permission to do some further
research on it. Much to his surprise, he found that Mrs. Kromrey hated
the generator and that she was really quite bitter that it had "stolen"
her husband from her in his last years. She told John he could do
anything he wanted with it and not to contact her again.
John Bedini's Replications
Left completely on his own,
John began to replicate the
machine and see if he could
duplicate the results Kromrey
reported. Here is a picture of
an early model of the "G-field
Generator". He named it that
because Kromrey believed
the excess energy was coming
from the Gravitational Field.
The early models proved that Kromrey was correct about the low drag
characteristics of the generator. But there was something else that he
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hadn't mentioned. The machine was HORRIDLY LOUD when running. It
made this deep, harsh growl sound like a Buzz Saw as the magnetic fields
were cut. No modifications were ever found to quiet the thing down.
In spite of this, John tried to
get more people interested
in this technology by
building and selling dozens
of these fully operational
models with a partner who
eventually screwed him out
of most of the money.
This was not working out
the way John wanted it to!
The Electrical Engineering Department of one University on the East Coast
purchased one of the generators, and then another nine, and tested them
extensively. When pressed to give him some test data, they only told John
two things; one, that they could "not teach this science to their students",
and two, that,... oh by the way.... "it makes a good battery charger."
So here we see how John's work moved this technology forward. Kromrey
knew the generator had very low drag under short circuit loads, but he had
never attempted to take the output and use it to charge a battery, and he
had definitely not thought of using the output to run the drive motor to
make the system "self-run." These ideas developed gradually during John's
research.
The other difficulty the Kromrey Generator had was that the electricity was
generated on the rotor, which meant that the power could only be taken
out of the machine using brushes or sliding contacts. Both commutators
and brushes or AC slip-rings and brushes are stipulated in the patent.
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Analysis of the Magnetic Force Vectors during Operation
Kromrey's original design for the
generator had a number of unique
benefits when it came to providing
electric current without drag. Some
of these features are illustrated in
the image to the right, where we are
looking at the generator in a side
view.
In Position A, we can see the rotor is
aligned with the stator magnet, and
is therefore magnetized to its
maximum degree. The dot in the
middle of the rotor piece represents
the axle around which the rotor will
pivot and the little Red Arrow
indicates the direction of rotation.
In Position B, the rotor has moved
out of alignment with the stator
magnet as it rotates in a clockwise
direction. The GREEN ARROW
represents the attraction force
between the stator magnet and the
rotor iron, which in this case is in
opposition to the direction of
rotation.
However, as the rotor proceeds from
Position B around to Position D, the
rotor is far enough away from the
stator that no external magnetic forces can attract it in either direction.
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During this period, the iron in the rotor is trying to de-magnetize and the
Lenz Law reaction of the load current is trying to retard that change in
magnetic flux. Upon careful examination, it becomes obvious that the
lower the impedance of the load, the higher the current production on the
rotor, the slower the magnetic field decays and the longer the magnetic
field persists, all the while producing no interaction with the stator.
Herein lies one of the reasons Kromrey called this the "Ferromagnetic
Generator." The more iron the rotor piece had in it, the longer the magnetic
field could persist while producing current into low impedance loads. It
also meant that the rotor didn't need to be re-magnetized as often to
continue to produce current, essentially allowing it to produce full power
at lower speeds, which is exactly what Kromrey reported.
Kromrey stated that a short circuit load completely neutralized the
magnetic attraction as the rotor left the alignment Position A, so that the
GREEN ARROW shown at Position B above didn't even appear!
And there is one more interesting
feature. You may recall the discussion in
the SG Intermediate Handbook where
the Inertial Properties of electricity are
discussed. Here, in the Kromrey
generator, the rotor arms and the output
coils are subjected to a very significant
centrifugal force during operation and
the winding of these coils is apparently
designed to take advantage of this.
Here is a close-up taken from Figure 6,
also seen on page 67. Notice how the
four sections of the rotor coils are wound
and how they are connected together.
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Highlights from Kromrey's Report
Before his death, Raymond Kromrey produced a 15 page report titled the
Operating Principles of the Ferromagnetic Generator, a complete copy of
which is included in the Appendix section of this book.
In it he discusses his theories about how the generator worked and where
the excess energy was coming from. But most importantly, he publishes
some test data and summarizes its performance
Here is a list of some of the claims:
• Transforms the acceleration due to a permanent magnetic field into
electrical energy
• Has negligible braking effect under short circuit conditions
• Able to produce maximum power into extremely low impedance
loads without overheating
• Able to produce stable power levels over a wide range of speeds
This graph is from Kromrey's
report. It illustrates the
unusual, non-linear speed and
power curve of the machine.
It shows that the new electric
generator was able to produce
330 watts at about 450 rpm,
were the classical generator
could only produce about 120
watts. It also shows the new
generator reached maximum
output of 500 watts at about
830 rpm and continued to
produce 500 watts all the way
up to about 1200 rpm (and beyond).
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Summary
Clearly, Kromrey's Generator was able to produce both electric current and
power while either avoiding or re-directing the Lenz Law reactions against
the stator. It's ability to produce electricity without mechanical drag was
discovered in the 1960s and re-verified by John Bedini in the early 1980s.
But the machine was really loud when running, and it required the
complication of sliding contacts to get the power out. John was looking for
something better. At minimum, he wanted a generator that had low drag,
but also one that ran quietly, and didn't need brush contacts.
By June of 1984, when he published Bedini's Free Energy Generator, the
Energizer design shown in the book accomplished all of these goals.
Oh Yes, and This....
The last little "detail" about the Kromrey Generator that has been generally
overlooked is the fact that it produces a different "quality" of electricity
than classical generators. This, of course, is not supposed to exist, but John
documented this fact on countless occasions. During a demonstration of a
large machine in Los Angeles to a group of VIP guests in a hotel conference
room, John was able to light 3000 watts of light bulbs from the machine
across insanely small, #30 gauge wire without any heating effects. The
input electric motor was drawing 525 watts from a metered supply.
The phenomena was deemed "so incredible" that most of the engineers
present simply started looking for the "real wires" buried under the carpet!
Of course, there weren't any, but the demonstration was so far outside the
classical "world view" of the electrical engineers, that no one believed what
they saw, and all of the potential investors were dissuaded from getting
involved.
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Here's a brief article on that meeting:
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Chapter Nine

Other Advances, Old and New
The whole time all of this was happening, John and his brother Gary were
running Bedini Electronics, Inc., an electronic manufacturing company
building and selling high fidelity audio amplifiers, designed by John. This
put him in contact with a wide variety of other electrical engineers and
electronic circuit designers living in the Los Angeles area, and elsewhere.
One such colleague was a brilliant engineer named Ron Cole. Ron worked
for the local NBC television station in Los Angeles (KNBC) and was an
exceptional inventor and model builder in his own right. Ron was the
person who introduced John to Ed Gray back in 1974. As they got to know
each other better, they found they had many of the same interests, and in
later years, they would work together on projects into the wee hours of the
night.
Early on, both Ron and John knew that Ed Gray's motor was able to run,
produce significant mechanical energy, and keep its batteries charged all at
the same time. But Gray's system was impossibly complicated and needed
very high voltages to accomplish its feats. This set them both out on a
quest to find a "simpler way" to accomplish the same end result.
The discovery and experimentation with the Kromrey Generator convinced
them that there was a "low voltage" path to understanding the self-running
electro-mechanical machine. After this was established, it was just a matter
of running enough experiments to find the best way.
But Ron worked for a big corporation, and could not afford to be openly
associated with a radical technology like this. So for the most part, he
worked with John privately, and it was a very creative collaboration.
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G-field Morphs into the G-flux Configuration
One of the first drawings to
show up with Ron Cole's
name on it is this image.
John has been putting Tom
Bearden's name on these
drawings to honor his work
in testing the designs and
offering theoretical ideas, but
Tom really didn't help John
design any of these devices.
This was the first variation of
the "G-field Generator"
where they tried to get away from the sliding contacts and put the coils in
the stator again. This image is dated June, 1984, which is exactly when
John published his book. But this design was not in the book.
Here we see one of the early
models of this configuration,
built by Ron Cole at his shop.
Test results on this type of
machine were very good, and
demonstrated many of the
same performance benefits
that Kromrey's design did.
With one exception. This
generator showed the standard "reverse drag profile" of most other
switched reluctance generators. That is, it shows maximum drag under
"open circuit" conditions and minimum drag under "short circuit"
conditions, where the "sweet spot" is a very low impedance load.
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Here is the data from one set of tests on this machine.
Test 1: No Load (open circuit)
Input Power 25.4 Volts at 3.90 Amps= 99.00 Watts
Output Power 48 volts
Test 2: Load = 37.33 Ohms
Input Power 25.3 Volts at 3.90 Amps= 98.67 Watts
Output Power 28 Volts .75 Amps= 21 Watts
Test 3: Load = 13.50 Ohms
Input Power 20 Volts at 3.39 Amps= 67.80 Watts
Output Power 50 Volts at 3.70 Amps= 185.19 Watts
Test 4: Load = 0.63 Ohms
Input Power 21.9 Volts at 2.30 Amps= 50.37 Watts
Output Power 20 Volts at 31.75 Amps= 634.92 Watts
These test results have been posted on John's website since 1996 and have
been generally ignored. This is understandable, since they do not specify
the speed of the generator during the various test results or the specific
output circuit showing a rectified output driving a resistive load.
But there is other evidence that this design behaved with extremely low
drag under low impedance loading conditions, including battery charging.
Two Battery Systems
This image, dated 1988, shows
a Kromrey style generator
charging a second battery
while the drive motor is run
from the first battery. The
excess mechanical energy is
then geared down for use by
an external mechanical load.
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The green control box includes circuitry that monitors the battery voltages
and automatically switches the batteries when the run battery drops to 11.1
volts.
In this image, dated 1989, we
see that this configuration is
now being referred to as the
"G-flux Energizer." The
caption in this image also says
that this design was being
developed to power an electric
boat with the excess
mechanical energy used for
propulsion and the Energizer
used to provide extended run
times on the battery system.
So, by 1989, we see significant
improvements to the Self-running
Energizer circuit disclosed in the 1984
book which only used one battery.
The drawing above shows a two pole
rotor but specifically stipulates an
eight pole rotor. This arrangement
was tested on a wide variety of
systems over the years, such as in this
model.
Switching Circuits and Motor Control
While John was focusing on
simplification, and the single-sided, self-triggered circuit that evolved into
the SG circuit we know today, Ron was interested in using these
configurations to produce more mechanical energy, like a standard electric
motors does.
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For this type of operation, Ron needed a double-sided switching circuit, so
the coils could be energized and then completely disconnected from the
supply before being reconnected in the opposite polarity.
Here is an example of one of
the compound, self-rotating
Energizer designs from this
period. It is designed to both
motor and generate, but has
both North and South
magnetic poles, so the
double-sided switching
circuits were required. This
image is dated Aug 23, 1986.
It also stipulates eight poles
on the rotor, as well as a "hall effect" device on the left end of the shaft,
with its own small magnets, to control the motor timing.
This image shows a model of
this topology built by John in
about 1983. It used early NEO
magnets, listed as "iron boron"
magnets in the drawing, and
fairly wide air-gaps between
the rotors and the coils. It had
both motor and generator coils
on the same cores in the
stators. Unlike the drawing,
this model had a separate
"trigger coil" mounted in the
upper right hand corner,
shown with the very fine magnet wire coming out of it.
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Here is the circuit used for the motor drive section of this type of combined
motor-energizer which used both magnetic poles on both sides of the rotor.

This circuit shows only a single battery supply with the inductive recovery
collected through a full-wave bridge rectifier and stored on a capacitor,
which is then optionally offered to an external load or back to the primary
supply. The point of the circuit was not to define all of the recovery
options, but to clearly define the drive coil design for a bi-polar
configuration with full disconnect and full reversal of the coils during
operation. The Bedini "Window Motors" used this circuit, as well.
Mind you, electronic commutation of this type was not used in commercial
motors for another 20 years, so this was very sophisticated stuff for 1986.
Ron and John also developed a single-sided drive circuit that John has used
in various models of his "Monopole" motors since this time.
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Here is a variation of the
"Bedini-Cole Switch" that is
triggered by a "trigger coil"
like the SG, but it could also
be triggered by a Hall Effect
device like the circuit on the
previous image.
In this image, we see a classic
twin coil design, set to run in
the "forced repulsion mode"
using the single sided BediniCole switch, seen mounted on
the black plate in the lower
right. The Hall Effect device
is triggered by a second set of
smaller magnets mounted in
the small white wheel on the
shaft.
And here is another version
of the double-sided switch
triggered by magnetic reeds.
This "Neutral Line Motor"
designed by John and built in
2003 could reach 11,000 rpm.
The point is, this was all
R&D, and dozens of
variations were tried and
found to have merit. The
circuits that John has had on
his website are just a "sample"
of the many circuits that were built and tested.
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Monopole Version of the G-flux Motor Energizer
One of the most interesting designs developed by Ron Cole during this
period was this Monopole configuration, using ceramic ring magnets and
iron pole pieces on the rotor. The design was extremely compact and it
allowed high flux densities in the coil cores from low flux density ceramic
magnets. It was also universal in its application, working equally well as a
high torque motor with inductive recovery or as a low drag energizer
powering low impedance loads, or both. It could operate as a repulsion
motor using the Bi-Polar Switch or as an attraction motor with single sided
switching, like an SG. This one configuration could do it all.

And this shows another talent that Ron Cole had, besides being a brilliant
circuit designer and engineer. He was also a gifted illustrator.
It should be fairly clear by now that this technology was developed to a
very high level through the 1980s, but because of the threats John received
in 1984, they were very careful about who they let know. When Ron Cole
died, all of his working models and files were confiscated by NBC because
his contract stated that anything he developed during his period of
employment belonged to them.
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The Period of Quiet (1989 - 2004)
John moved to Idaho in 1990 for reasons associated with his audio
amplifier business, and to be closer to his father, who lived in Coeur
d'Alene. At this point, he had all but given up on ever trying to bring this
technology out as a product. At the same time, he decided to start building
small models of many of the variations of the systems that had been
developed in the 1980s.
This is the period where John perfected the simple little circuit that can
allow a toy motor to run an intolerably long time on a single 9 volt battery.
Dozens of models were made with this circuit using both plastic and wood.
Here is but a small sample of the working models in John's Museum!

Shawnee Baughman built her Science Fair project motor during the 19992000 school year and John had the plans for that circuit posted on the
Keelynet website by March of 2000. All of the electrical engineers and
supposed "smart guys" who frequented the site dismissed the plans as
"meaningless." Since none of them bothered to build a model, it was a
classic case of "condemnation without investigation."
John had 20 years of working models in his shop! He simply could not
understand why no one was willing to even look at this technology.
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The SG Project Takes Off (2004)
In the summer of 2004, Sterling Allan visited John's shop. He was shown
everything that was there. Since Sterling wanted to be the one who broke
the "Free Energy" story to the world, he asked John if he could publish a set
of plans and a parts list, so people could build one themselves. Since John
had already done that with Keelynet, he agreed to issue an up-dated set of
plans for Sterling.
Here is an image of the
schematic and parts list
given to Sterling for the
"one transistor" circuit in
September of 2004.
This new set of plans had
two differences over the
Keelynet circuit. First, he
called it the "School Girl
Motor" to purposely insult
all of the supposed smart guys who had not looked at it before, and
second, he used the two battery system where the motor ran from one
battery and charged the second battery directly from the recovered energy.
Sterling also started a discussion
forum on Yahoo Groups so people
building the project could
communicate with each other.
Sterling even built a model which
worked quite well for a first
attempt, being able to recharge the
second battery at about 90% of the
rate of the discharge of the first
battery.
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In spite of this, Sterling eventually declared that the technology was a
"hoax" and that it was not a free energy machine since it did not run
indefinitely without the batteries going down.
But the "cat was out of the bag" so to speak, and people from all around the
world started reporting good results and wanting to learn more. By 2005,
the discussion threads were turned over to Rick Friedrich to moderate,
eventually being turned over to John in 2011.
The discussion threads were a major advancement over the earlier period
of "no publicity," but they produced a lot of confusion, because so many
people were posting on how they thought the circuits worked. Finally, the
effort was made to explain John's discoveries in a definitive series called
the Bedini SG Handbook Series, of which this is the last volume.
The Bedini Ferris Wheel (2010)
From August 1984 until November 2010, the "Jim Watson Machine" had
been the largest model of John's technology ever shown in public. That
changed on November 13th, 2010, when John unveiled his "Ferris Wheel"
machine to an audience of
over 400 attendees at the first
Bedini Technology conference
in Coeur d'Alene, Idaho. This
picture was taken by one of
the participants from the back
of the room. The 14 foot
diameter "Ferris Wheel"
machine can be seen in the
distance.
Courtesy of sandysanfords.wordpress.com

The machine took over two
months to build and cost over $20,000. It was designed to demonstrate
John's technology to the crowd in a dramatic manner. Beyond that, it has
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had a relatively prosaic life. It was shown again at the 2011 conference,
after which, it has never been fully assembled. The problem was that when
fully assembled, the machine was 6 inches taller than the large bay doors at
John's shop. It was a lot of work to rebuild the top section of the wheel and
since no more tests were run on it, it was never reassembled. It stayed
partially disassembled at John's shop through 2012, and was finally moved
into storage when John down-sized his shop in 2013. It remains partially
disassembled, but potentially operational today.
The machine had three large
coils of wire on the bottom and
was operated in "full power
mode" with the bi-polar
"Bedini-Cole Switch" like the
one shown on page 82. The
only difference was that the
components in the switch were
modified to operate a very low
impedance circuit. The input was 36 volts (three 12 volt batteries in series)
and the output was the same. The batteries boiled continuously during
operation, and John never ran it for more than 30 minutes at a time in full
power mode. The batteries were too small to be charged that hard.
Although John has not
revealed the entire schematic
for the Ferris Wheel machine,
there is quite a bit of data on
the internet. Here is one
drawing that is posted on a
discussion thread dedicated to
this machine. It shows how
the magnets on the wheel
interface with the three coils,
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and the control circuit being basically a
"Bedini-Cole Switch." The machine also had
a two foot diameter "hub motor" section that
operated as a motor during the "idle mode"
and as a generator in "full power mode."
The circuitry used here was also a modified
Bedini-Cole Switch with recovery to the
charge battery system.
For more information on the technical
details of the Ferris Wheel machine, go here:
http://www.energeticforum.com/johnbedini/6786-bedini-ferris-wheel-regaugingmotor.html
One Battery, Two Batteries, Three Batteries, Four...
This book would not be complete without mentioning the significance of
the role of the battery in all of John's systems. To date, John has built and
demonstrated machines and circuits that "self-run" using one battery, two
batteries, three batteries, and four batteries. All of the systems he has
demonstrated have at least one battery. The battery is a central component
in all of John's work.
In John's 1984 book Bedini's Free Energy Generator, he shows the method
of building a self-running machine using one battery. This process draws
energy from the battery to drive an ordinary (direct induction) DC motor
to produce mechanical energy. This mechanical energy is used to sustain
the rotation of a flywheel (stored momentum) and an Energizer (low drag
generator) that is used to charge a capacitor (stored electrical charge) while
dissipating very little of the mechanical energy.
Ordinary DC traction motors of this type use their internally generated
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"back EMF" to limit the current consumed by the motor in direct
relationship to the speed. This means that the faster it turns, the less
current it draws. So, the system works better as the motor approaches its
"top speed." Speed also favors the Energizer, since it will produce more
"peak voltage events" per second to charge the capacitor, the faster it goes.
The "sweet spot" for this machine is a very low friction mechanism!
Mechanically, it must be perfectly aligned and fitted with free-running
bearings so that it is capable of reaching its highest possible speed for the
lowest expenditure of mechanical force. As the speed rises, the motor
draws less and less electrical energy from the battery, while the Energizer
is able to put more and more back in from the capacitor discharges.
At a critical speed, the system starts putting more energy into the battery
than it is taking out and it moves into "self-running" mode. The machine
has three energy storage components in it. They are the Flywheel, the
Capacitor, and the Battery.
During "self-running" mode, all three energy storage components reach
maximum capacity. The Flywheel maintains maximum speed, whether the
electric motor is running at the moment or not. The Capacitor is constantly
charged by impulses from the Energizer in a way that removes almost no
momentum from the Flywheel. At operational speed, the electric motor
draws minimal electricity from the battery about 50% of the time while
100% of the output from the Energizer is either collected in the Capacitor or
delivered directly back to the battery the other 50% of the time.
The battery is the primary energy reservoir of the system. It has the energy
to start the system and get it up to operating speeds, and it has the capacity
to absorb all of the excess energy produced by the system. To make a
home power plant out of a system like this, just put more and more
batteries in parallel with the first, and use a switching process that won't
burn itself out. After that, just "let it run".... as John always says.
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As straight forward as this seems, John found that most people could not
make it work. For the most part, it wasn't their fault. The problem was the
battery. The fact is, batteries do not like to be "charged and discharged"
simultaneously or even sequentially, in rapid succession. It has to do with
the energy required to constantly overcome the inertial momentum stored
in moving the large lead ions back and forth in the electrolyte.
To get around this "inertial mass" loss mechanism at the molecular level,
John developed his two battery systems, where one battery runs the
machine and the other battery is charged for a number of hours, and then
they are switched only once or twice a day. This worked much better, but
still most people could not get it to work. Most of the reasons
experimenters have gotten bad results with the two battery systems are
covered in detail in the Bedini SG Intermediate Handbook.
And this brings us to the consideration of the three battery systems. For
the most part, the three
battery system was presented
as a method to explain why
the four battery system
worked. In the last few years,
however, a couple of skilled
experimenters have found
that it has a number of
specific merits, all by itself.
This diagram has been on
John's website since 1996 and
shows a method whereby a
dead battery can be charged
while running a "low resistance load", like an electric motor turning an
Energizer, for example! This method allows an ordinary electric motor to
operate while the current is conserved to charge a battery at the same time.
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John shows that by rotating the batteries around to each of the positions, all
of the batteries improve in their state of charge, all the while running the
load. This is where most "self-respecting" scientists lose interest. As long
as you believe in the "Law of Conservation of Energy," you will NOT
consider investigating this phenomena. As long as you believe that the
load "consumes" electricity, you will not investigate reports that it is being
"conserved" at the same time as it is being used.
To learn more about these developments, check out this discussion thread
with more than 300 posts: http://www.energeticforum.com/renewableenergy/10610-3-battery-generating-system.html
But this gets even worse with
the four battery systems! This
drawing has been on John's
website since 1996, and his
work with circuits like this
dates back to 1983. First
introduced to these ideas by
Ronald Brandt, this circuit
topology John eventually
named the "Tesla Switch."
The circuit shows a load being
operated between the Negative Terminals of two batteries that are
alternately connected in series and parallel with two other batteries,
producing a fluctuation of current between two points of "equal" potential.
When switched abruptly between these two states, the load operates on a
"cold form" of electricity without discharging the batteries. John was
interested in this phenomena because it elicited the expression of the same
kind of "modified electricity" that he so clearly demonstrated with his tests
on the Kromrey Generator.
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Historically, the circuit can be traced, not to Nikola Tesla, but to the 1915
Patent issued to Carlos F. Benitez, a
Civil Engineer living in Guadalajara,
Mexico.
Here is the primary image from that
patent. It shows four batteries being
connected sequentially in series or
parallel, and loads being operated
from the fluctuations of current
between the Negative Terminals.
The Benitez Patent descriptions
clearly disclose the method, but the
patent does not mention the change
in the "quality" of the electricity.
Ronald Brandt was the first to
clearly state that the currents
moving in this system had "unusual
properties" and John Bedini is
absolutely the first person in history
to get a system like this operating
with purely solid-state switching.
Here is a picture of John showing this
first solid-state demonstrator at the
1984 Tesla Centennial Symposium.
Whether Ronald Brandt rediscovered
this method through experimentation,
Courtesy of Sky Fabin Productions
or somehow knew of the prior work
of Benitez, is not known. What is known is that he introduced John to it.
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Every system John has shown uses batteries. While at first glance, the one
and two battery systems seem to be dependent on the low drag
performance of the Energizer style of generator, this is NOT what John was
interested in!!! John was interested in the various methods of eliciting the
modified forms of electricity, and their effects on the batteries.
Once you grasp the significance of the "cold form" of electric currents that
blatantly appear in both the Kromrey Generator and the "Four Battery
Switch", the more easily you can comprehend why Tom Bearden theorized
ideas of the "Phi-dot" current and the idea that "the battery charges itself."
This is exactly what they were seeing!
In these early days, the experiments were running way ahead of the
explanations. They were grasping to develop a language with which to
describe these discoveries, and Tom Bearden was the only one who
volunteered to rise to the challenge. But outside of the inner circle, where
the evidence of these realities was firmly established, there was nearly
unanimous rejection of these ideas!
[For more information on the "Four Battery Switch" method, take a look at
this, and other discussion threads at the Energetic Forum:
http://www.energeticforum.com/renewable-energy/5227-carlos-fbenitez.html ]
Trade-off....#1
Here is what all of the experimental evidence suggests. Voltage and
current are two separate and distinct aspects of "electricity." They can
appear individually, or together. When voltage appears without current,
the presentation is a "cold form" of electricity, most notably recognized as
the spike produced by the discharge of an inductor into a high impedance
load. This is the so-called "Radiant Energy" produced by the SG circuits.
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When current appears without voltage, it too presents itself as a "cold
form" of electricity, most notably recognized as the energy capable of
running loads between the two negative terminals of the "Four Battery
Switch."
Voltage without current is generated by the free-fall collapse of a magnetic
field when the current is interrupted abruptly and the energy discharges
into a high impedance load. Current without voltage is generated by the
fluctuation of potentials in a low impedance circuit when the current is
interrupted abruptly and the reflection of this fluctuation appears across a
very low impedance load between two negative terminals.
Both of these forms of "cold electricity" flow through ordinary wires at
room temperature with NO RESISTANCE. Ohm's Law does not describe
their behavior within a circuit. Classical measurements on these modified
forms of electricity are routinely inaccurate. Regardless of these
measurement issues, these forms of electricity can and do perform real
WORK in external circuits.
Only when voltage and current appear together do we have the standard
presentation of electricity we have been incorrectly told is the "only one."
So, normal "hot electricity" appears in the middle of the spectrum, where
voltage and current appear together. By contrast, "cold electricity" effects
appear at both ends of the spectrum, where either voltage or current
appear without the other. If there is such a thing, THIS is one of the real
secrets of free energy. Any circuit or machine that allows these conditions
to manifest, will exhibit positive results in the real world that are difficult
to quantify by measurement methods accepted by standard science!
Trade-off....#2
In the electro-mechanical machines, the appearance of these cold forms of
electricity are directly related to the structures containing the magnetic
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fields. In the designs that close the magnetic fields down to closed loops, it
is possible to produce more mechanical energy (stronger motoring effects)
and what appears to be a higher "efficiency" generators, but the appearance
of the modified forms of electricity is greatly reduced.
Conversely, when the magnetic fields are produced in structures that have
large air-gaps in their return path, such as a coil of wire energized by a
permanent magnet from only one end, a maximum of these modified forms
of electricity are encouraged to show up, especially when combined with
abrupt switching techniques. From a classical point of view, these
structures are considered to be "very inefficient" and they exhibit a very
low "power to weight" ratio, and are written off as if they are useless and
archaic. From John's point of view, they are the simplest way to effectively
gather this "cold form" of energy from the environment, or as Kromrey first
said, from the gravitational field.
The Next Big Advancements
John is a prolific inventor, so there is no way to keep up with his creativity.
At the 2014 Energy Science and Technology Conference, John unveiled his
latest Linear Amplifier/Regulator circuits which can be used to shunt
power from the charging battery back to the run battery without having to
switch batteries. While he is not planning to publish that circuit anytime
soon, you can purchase a model of this circuit at teslachargers.com
The next really big "advancement" has to come from thousands of people
from all around the world who start to experiment with these technologies,
learn the science, and build their own working systems. In 1984, this
technology went "public" with the publication of John's book Bedini's Free
Energy Generator. In 2004, this technology went "public" again, in the
discussion forums. In 2014, it has to go public once more, this time with
thousands of self-running models showing up all over the world.
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Chapter Ten

Summary and Conclusion
At this point, the Bedini SG project has revealed at least a dozen designs of
machines whereby John has already demonstrated, and you can learn to
build, a system that produces enough energy to run itself and more.
These include the following:
1. An ordinary DC brush style motor turning a flywheel and a low drag
generator running from and charging a single battery.
2. An ordinary DC brush style motor turning a flywheel and a low drag
generator running from one battery and charging a second battery.
3. An ordinary DC brush style motor turning a flywheel and a low drag
generator running from a three battery supply and charging an
additional battery bank to power external loads.
4. An ordinary DC brush style motor running in pulse mode, with
inductive recovery, turning a flywheel and a low drag generator
running from one battery and charging a second battery system.
5. An ordinary DC brush style motor, running in pulse mode with
inductive recovery, turning a flywheel and a low drag generator
running from a three battery supply and charging an additional
battery bank to power external loads.
6. A standard SG Energizer running from one battery and charging a
second battery.
7. A standard SG Energizer running from a three battery supply
charging an additional battery system.
8. A multi-coil SG Energizer turning an additional low drag generator
running from a three battery supply and charging an additional
battery bank to power external loads.
9. And many other variations!!!
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In general, all of these systems fall into two main classes of machine. The
first is the "motor/generator" combination, whereby the following
performance characteristics are attained.
Electric Motors that:
1. are based on standard induction principles, but operate on minimal
current due to "top speed" operation, reinforced by a flywheel.
2. are based on alternate motoring principles, using either attraction or
repulsion, but use a pulse method so that an inductive collapse
process allows some of the electricity to be recovered while
mechanical energy is produced.
Electric Generators that:
1. are based on design principles that include coils wound on iron cores
that are magnetized by moving magnets, and where the magnetic
return path incorporates a large air-gap at least part of the time.
2. are based on design principles that allow Lenz's Law to neutralize or
partly neutralize any reverse torques when low impedance loads are
applied.
The second general class of machine are those that use battery
configurations and/or abrupt switching methods to elicit "cold electricity"
characteristics, which when applied back to the batteries, increase the
charging efficiency by 200-to-300%. When a number of these principles are
used together, COPs > 2 become increasingly easy to attain.
In spite of developing both methods, John was always more interested in
the cold electricity effects, as the gains were always higher.
Nothing Guaranteed
Everything reported in this book series is true and factual. But that does
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not guarantee that "anybody" can duplicate these results. Each of these
phenomena live in a narrow "window of opportunity" that the machine
either captures or not, depending on the precision of its application.
To get a machine like this working requires:
1. a significant knowledge and understanding of the science
2. a general knowledge of math and engineering protocols
3. a minimum skill level of precision model building
If you do not understand the science, if you do not understand the
mathematics that underpins electrical engineering, or if you do not have
the requisite model building tools and skills, then it is not reasonable for
you to believe that you can build one of these machines, beyond the model
described in the Beginner's Handbook.
This technology is not an article of commerce yet. Right now, it only exists
at the cutting edge of human understanding. The world's economic model
is going to experience a difficult period of adjustment as this technology
becomes more widely accepted. But that process is beginning right now.
Conclusion
This completes the Bedini SG Handbook Series. It completes the
reporting and analysis of John's work to date, November 2, 2014.
It has taken two and a half years to write these three books. Thank you for
your patience and for your interest in this material. It has been an honor
and a privilege to work with John over the last 10 years, and to help you
understand his life's work.
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Here are just a few of our book & video packages...

BATTERY SECRETS

BATTERY REJUVENATION

VISIT OUR FULL CATALOG OF
NEARLY 40 GAME-CHANGING
BOOKS & VIDEOS!

http://emediapress.com
JOIN OUR AFFILIATE PROGRAM
AND EARN 60% ON ALL OUR
DIGITAL PRODUCTS

www.bedinisg.com/
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Tesla Chargers
World's Most Efficient,
Effective & Advanced
Battery Chargers and
Solar Charge Controllers
DESIGNED BY JOHN BEDINI
Built to Order
http://teslachargers.com

www.bedinisg.com/
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ENERGY
SCIENCE
FORUM
WHERE THE EXPERTS COME TO PLAY!

Join for FREE and learn
more about the Bedini SG
technology directly from
John Bedini!
http://www.energyscienceforum.com/register.php

www.bedinisg.com/
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2015 Energy
Science &
Technology
Conference
Another * EXCLUSIVE * One-Of-A-Kind Conference
Produced by A & P Electronic Media

July 10, 11 & 12, 2015 in Hayden, Idaho

Join the Free Conference
Update Mailing List
http://energyscienceconference.com

www.bedinisg.com/
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