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The MEG - "Motionless Electromagnetic Generator" from Tom Bearden

United States Patent 6,362,718
Patrick , et al. M ar ch 26, 2002

«6WP s Patent 6,362,718: M otionless Electromagnetic

Generator P

- Seethefull MEG patent with diagrams ( 15 pages)
Abstract

An electromagnetic generator without moving parts includes a permanent magnet and a magnetic core including
first and second magnetic paths. A first input coil and afirst output coil extend around portions of the first
magnetic path, while a second input coil and a second output coil extend around portions of the second magnetic
path. The input coils are aternatively pulsed to provide induced current pulses in the output coils. Driving
electrical current through each of the input coils reduces alevel of flux from the permanent magnet within the
magnet path around which the input coil extends. In an alternative embodiment of an electromagnetic generator,
the magnetic core includes annular spaced-apart plates, with posts and permanent magnets extending in an
alternating fashion between the plates. An output coil extends around each of these posts. Input coils extending
around portions of the plates are pulsed to cause the induction of current within the output coils.

Inventors: Patrick Stephen L; Bearden ThomasE.; Hayes James C.; Moore Kenneth D.; Kenny JamesL.
Appl. No.: 656313
Filed: September 6, 2000

4 July, 2001 : Message from Tom Bearden ( Circulate Widely )

Thisreview by Myron Evansis fantastic, and it places EM energy from the vacuum very solidly into the
literature. 1t will be published in the forthcoming three volumes of M.W. Evans, ed., Modern Nonlinear
Optics, Second Edition, Wiley, 2001.

| have the permission of Myron Evansto post the paper until the publication of the book toward the end
of thisyear.

Cheers,

Tom Bearden

The Link Between the Sachs and O(3) Theories of Electrodynamics by M.W.

Evans ( PDF document 409 Kb )
Website address: http://www.cheniere.or g/r efer ences/index.html

Foundations of Physics Letters, Vol. 14., No. 1, 2001
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EXPLANATION OF THE MOTIONLESS ELECTROMAGNETIC GENERATOR WITH 0(3)
ELECTRODYNAMICS

P. K. Anastasovski, T. E. Bearden, C. Ciubotariu, W. T. Coffey, L. B. Crowell, G. J. Evans, M. W.
Evans, R. Flower, A. Labounsky, B. Lehnert, M. Mészaros, P. R. Molnar, J. K. Moscicki, S. Roy, and
J.P. Vigier.

Institute for Advanced Study, Alpha Foundation - Institute of Physics, 11 Rutafa Street, Building H - Budapest, H-
1165, Hungary

" TheMEG paper : Extracting Energy from a Permanent M agnet with Ener gy-Replenishing
from the Active Vacuum, a PDF document ( 69 pages 1,29 MB), by T.E. Bearden

" MEG patent status, manufacturing update. Literature update. October 30, 2001

. The Motional Electromagnetic Generator ( MEG ) from Thomas Bearden

.~ Don't confuse COP with efficiency, an explanation by Tom Bearden ( 25 Feb 2002)

. Information letter from Tom Bear den ( posted on 12-10-00)

The MEG Project - JLN Labs 2000
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F The MEG v3.1
by L Haudin

. - Good advicesfor the MEG builders: The MEG Notes by Jon Flickinger

. The MEG v4.0 with the cross-flux magnetic gates setup by JL Naudin
. Throughtsabout the MEG principle ( partl) by Cyril Smith (updated 11-01-00)

. Throughtsabout the MEG principle ( part 2) by Cyril Smith (updated 11-12-00)

. The MEG, Why itsworks, The simple explanation... by Dave Squires ( updated 11-09-00)

MEG : See an animation with a simulated model

. TheMagnetic Transistor Theory by Dave Squires (updated 11-05-00)

. The Magnetic Amplifier Experiment v1.0 by J-L Naudin

| nteresting papers and documents about the project :

. - TheMEG paper : Extracting Energy from a Permanent M agnet with Ener gy-Replenishing from

the Active Vacuum, a PDF document ( 69 pages 1,29 MB), by T.E. Bearden

. " TheMEG paper by T.E. Bearden ( alternate site)

« Giant Negentropy from the Common Dipole By T. E. Bearden (PDF Format 86 KB)
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. On Extracting Electromagnetic Ener gy from the Vacuum By T. E. Bearden (PDF Format 160 KB)

Link to the main Tom Bearden Web site : http://www.cheniere.org/

.x; The Worldwide MEG replications s 2o 'l;

| nteresting patents to explore which have some similarities or interesting characteristics :

. Electromagnetic switchesby A.T.Starr (1957) : US2802170

. Magnetic frequency changer by H.T.Mortimer (1959) : US2883604

. Flux switching transformer by D.S Toffolo (1963) : US3087108

. Transformer in combination with per manent magnet by C.S.Garron (1968) : US3368141
. "Dispositif statique générateur de courant électrique’ by P. Galley (1975) : FR2312135

. Electromagnetic generator by E.V. deRivas (1977) : US4006401

. Electromagnetic convertor with stationary variable-reluctance member s by F.B.Richardson (1978) :

UsS4077001

. Proceduresand devicesfor energy production by H. Kunel ( 1982) : DE3024814

. Energy converter having a magnetic-cor e inter mediate store by W. Volkrodt (1986) : DE3501076

. Magnetic Amplifier by D.Bramanti (1987) : US4675615

. Apparatusfor release of Magnetostatic Energy of permament magnets by A.Boday (1997) :
CA2172240

. Static magnet dynamo gener ating electr omotive for ce based on changing flux density of an open
magnetic path by A.Kelichiro (1999) : US5926083

METHODS FOR CONTROLLING THE PATH OF MAGNETIC FLUX FROM A PERMANENT
MAGNET AND DEVICES INCORPORATING THE SAME

http://12.espacenet.com/dips/viewer?PN=WO0007285&CY=ep&LG=en&DB=EPD

Patent Number: WO0007285

Publication date: 2000-02-10
Inventor(s): FLYNN CHARLES J
Applicant(s):: MAGNETIC REVOLUTIONS LIMITED L (US)

Abstract : A permanent magnet device (110) includes a permanent magnet (112) having North and South pole
faces with a first pole piece (114) positioned adjacent one pole face thereof and a second pole piece (116)
positioned adjacent the other pole face thereof so as to create at least two potential magnetic flux paths (130,
132). First control coils (122, 124) are positioned along one flux path (130) and second control coils (126, 128) is
positioned along the other flux path (132), each coil being connected to a control circuit (not shown) for
controlling the energization thereof. The control coils (122, 124, 126, 128) may be energized in a variety of ways
to achieve desirable motive and static devices, including linear reciprocating devices, linear motion devices,
rotary motion devices and power conversion.
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Link to the Flynn's web site : About the Flynn's Parallel Path Technoloqgy

January 20th, 2001 : Interesting papers and patents:

. "Overunity deviceinstalled in Minuteman Missile - patented by Westinghouse' by Tom Bearden

. H. Andreatta, " High Power Switching Amplifier Wherein Energy is Transferred to a Tuned Cir cuit
During Both Half Cycles," U.S. Patent No. 3,239,771, Mar. 8, 1966;

. Tom L. Dennis, Jr., " Highly Efficient Semiconductor Switching Amplifier," U.S. Patent No. 3,239,772,

Mar. 8, 1966;
. Heber J. Morrison, " Square Wave Driven Power Amplifier,” U.S. Patent No. 3,815,030, June 4, 1974.

Eﬁ’Email : INaudin509@aol.com

Stay in touch with JLN Labs on your mobile phone

Return to the JLN L abs home page
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The Bearden's MEG

The Motionless Electromagnetic Gener ator,

Extracting Ener gy from a Per manent Magnet with Ener gy-Replenishing from the Active Vacuum
from Thomas E. Bearden, Ph.D. James C. Hayes, Ph.D. James L. Kenny, Ph.D. Kenneth D. Moore, B.S Stephen L. Patrick, B.S.

" .This one works beautifully and produces COP=5.0..." say Tom Bearden

Created on 10-06-00 - JLN Labs - Last update 06-27-01

Sujet : The Motionless Electromagnetic Generator
Date: 06/10/00 07:54:41
From: Xxxxxxxxxxx (Tom Bearden)

Dear Jean-Louis,

Information on our Motionless Electromagnetic Generator has now been publicly released, in the form of our paper, "The Motionless Electromagnetic
Generator: Extracting Energy from a Permanent Magnet with Energy-Replenishing from the Active Vacuum," carried on public DoE website
http: //www.ott.doe.gov/el ectromagneti c/paper sbooks.html .
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The MEG - "Motionless Electromagnetic Generator" from Tom Bearden
Thus you may furnish the information to whomever you wish, since it is now publicly released and can be freely downloaded. It is a long paper (69
pages) and does take a little time to download.

We are encouraging web site managers who so wish, to place a pointer to the paper if they wish to. Asyou are aware, this one works beautifully and
produces COP=5.0. Our patent application has been filed and so full patent coverage is retained; we have been in patent-pending status for some time
prior to the public release. We expect to force the patent by direct demonstration and independent gover nment-certified test laboratory testing and
certification to NIST, |EEE, and U.S Government test standards.

The system uses an extension to the work-energy theorem: In a replenishing potential environment, when energy is removed from the potential in a
different form, the potential is simply replenished by the giant entropy process (my paper on the giant negentropy process is on the same DoE website).
Use of a permanent magnet simply uses its magnetostatic scalar potential to evoke and sustain the giant negentropy mechanism. This sustains the
continuous flow of the magnetic vector potential, and the device separates the magnetic B-field from the magnetic vector potential A.

The giant negentropy mechanism continuously replenishes the A-potential as fast as energy is extracted fromit. Thusit israther like dipping bucket after
bucket of water from the same spatial volume in a rushing river, with the river instantly filling the hole up each time a dip is made. In this case we must
pay only for the switching costs, since the giant negentropy mechanism continually replenishes the magnetic dipol e sustaining the magnetic vector
potential energy flow. Note that we do not destroy the source dipole, as every conventional closed current loop electrical system does. As Whittaker
showed in 1903, once the dipolarity is established, the giant negentropy process continues so long as the dipole exists. Dipolesin original matter, e.g.,
have been pouring out copious energy by this process for some 15 billion years, so the energy is absolutely inexhaustible and copious.

There are 23 illustrations in the Magnetic Energy Ltd. paper on the DoE website.

Very best wishes,
Tom Bearden

Y ou may download the MEG document at : http://www.ott.doe.gov/pdfs/M EGpaper.pdf ( now removed )

Note ( 10-26-00 ) : The MEG Paper has been removed from the DoE site, but you may download it :

. http://www.cseti .org/bearden/M EGpaper.pdf

Note ( 11-21-00 ) : The MEG Paper has been removed from the Cseti web site, but you may also download it at :

. TheMotionless Electromagnetic Generator: Extracting Energy from a Permanent M agnet with Ener gy-Replenishing from the Active
Vacuum, a PDF document ( 69 pages 1,29 MB), explanations and test results by T.E. Bearden ( Alternate site)
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X The MEG paper : Extracting Energy from a Permanent Magnet with Ener gy-Replenishing from the Active Vacuum, a PDF document ( 69
pages 1,29 MB), by T.E. Bearden

© TheMEG paper by T.E. Bearden ( alternate site)

If you don't have the Adobe Acrobat reader you may download it freely at : !;g“”ﬁet -I"ig]“g:f
uhg
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The MEG - Motionless Electromagnetic Generator from Tom Bearden
Drawing by JL Naudin - October 11th, 2000 - Email: JNaudin509@aol.com
hitp:/igo.tofjinlabs/
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The MEG - Motionless Electromagnetic (Generator from Tom Bearden (relv1.00- 10-11-00 )
Drawing by JL Naudin and based on the Fig16 from the paper published on Oct 6th, 2000

" The Motionless Electromagnetic (enerator: Extracting Energy from a Permanent Magnet
with Energy-Replenishing from the Active Vacuum " from Thomas Bearden

Email: JNaudinb09{@aol.com - Web site : http:ffgo.tofinlabs/
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The MEG - Motionless Electromagnetic Generator from Tom Bearden ( rel v1.00 - 10-11-00 )
Drawing by JL Naudin - Email; JNaudin509@aol.com - Web site : http://igo.to/jinlabs/

Some technical infos:

Fe-based Nanocrystalline Toroidal Core for Current Transformers :
Characteristics: Nanocrystalline alloy has similar features of high initial permeability and temperature stability, less gravity and packing factor than
that of Permalloy. Under the same conditions of core size and performance, it is lighter ( about 1/3 lighter) and cheaper than that of Permalloy.

Nanocrystalline Magnetic Core :

Characteristics: High saturation magnetic induction (1.25T), high permeability, high inductance (ten times higher than that of ferrite), low loss, small

volume, light in weight, high electric interference resistance, good frequency performance and high temperature stability.
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For more infos about the Nanocrystalline material see:

« NANOCRYSTALLINE SOFT MAGNETIC ALLOYSFOR APPLICATION IN ELECTRICAL AND ELECTRONIC DEVICESby V.R. Ramanan ABB-
Electric Systems Technology I nstitute

Nanocrystalline magnetic material suppliers:

. BFIOTILAS: Magnetics Components. Softcores material
. MAGNETEC : Tape wound core based on the new nanocrystalline softmagnetic material called NANOPERM

I nteresting patents to explore which have some similarities or interesting characteristics::

. Electromagnetic switchesby A.T.Starr (1957) : US2802170

. Magnetic frequency changer by H.T.Mortimer (1959) : US2883604

. Flux switching transformer by D.S Toffolo (1963) : US3087108

. Transformer in combination with permanent magnet by C.S.Garron (1968) : US3368141

. Electromagnetic generator by E.V. deRivas (1977) : US4006401

. Electromagnetic convertor with stationary variable-reluctance member s by F.B.Richardson (1978) : US4077001
. Proceduresand devicesfor energy production by H. Kunel ( 1982) : DE3024814

. Energy converter having a magnetic-cor e inter mediate store by W. Volkrodt (1986) : DE3501076

. Magnetic Amplifier by D.Bramanti (1987) : US4675615

. Apparatusfor release of Magnetostatic Ener gy of permament magnets by A.Boday (1997) : CA2172240

. Static magnet dynamo gener ating electromotive for ce based on changing flux density of an open magnetic path by A.Keiichiro (1999) .

US5926083
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'u 4 July, 2001 : Message from Tom Bearden ( Circulate Widely )

Thisreview by Myron Evansis fantastic, and it places EM energy from the vacuum very solidly into the literature. It will be published in
the forthcoming three volumes of M.W. Evans, ed., Modern Nonlinear Optics, Second Edition, Wiley, 2001.

| have the permission of Myron Evans to post the paper until the publication of the book toward the end of this year.
Cheers,

Tom Bearden

The Link Between the Sachs and O(3) Theories of Electrodynamics by M.W. Evans ( PDF document 409 Kb
)

Website address: http://www.cheniere.or g/r efer ences/index.html

Foundations of Physics Letters, Vol. 14., No. 1, 2001

EXPLANATION OF THE MOTIONLESS ELECTROMAGNETIC GENERATOR WITH 0(3) ELECTRODYNAMICS

P. K. Anastasovski, T. E. Bearden, C. Ciubotariu, W. T. Coffey, L. B. Crowell, G. J. Evans, M. W. Evans, R. Flower, A. Labounsky, B.
Lehnert, M. Mészaros, P.R. Molnar, J. K. Moscicki, S. Roy, and J.P. Vigier.

Institute for Advanced Study, Alpha Foundation - Institute of Physics, 11 Rutafa Street, Building H - Budapest, H-1165, Hungary

" TheMEG paper : Extracting Energy from a Permanent Magnet with Ener gy-Replenishing from the Active Vacuum, a PDF
document ( 69 pages 1,29 MB), by T.E. Bearden
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B5@aol.com - hitpigo-0

| " LS T

The MEG v3.0 build by JL Naudin - November 22th, 2000

See: The MEG Vv3.0 build by J-L Naudin, with diagrams and tests reports

Return to the MEG project home page
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The MEG Project gateway

-

The MEG Project - JLN Labs 2000

The Mationless Electromagnetic Generator Project

The MEG Project

" ..This one works beautifully and produces COP=5.0..." has said Tom Bearden

Created on 11-18-00 - JLN Labs - Last update 03-27-02

All informationsin this page are published free and areintended for private/educational purposes and not for commer cial applications

The MEG diagrams published in these pages ar e currently under test by JL Naudin and may be subject to modifications after that they have been published on thissite. They are
the result of some attempts of a private and fully independant replication by the author. These diagrams are not the original M EG diagrams being tested by the Bearden's teamwork

or some accredited labs.

Disclaimer: The author assumes no liability for any incidental, consequential or other liability from the use of this information. All risks and damages, incidental or otherwise,
arising from the use or misuse of the information contained herein are entirely the responsibility of the user. Although careful precaution has been taken in the preparation of
this material, 1 assume no responsibility for omissions or errors in the diagrams or measurement datas published here.
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United States Patent 6,362,718
Patrick , et al. March 26, 2002

US Patent 6,362,718: M otionless Electromagnetic Generator (MEG )

- Seethefull MEG patent with diagrams ( 15 pages)
Abstract

An electromagnetic generator without moving parts includes a permanent magnet and a magnetic core including first and second magnetic paths. A first input coil and
afirst output coil extend around portions of the first magnetic path, while a second input coil and a second output coil extend around portions of the second magnetic
path. The input coils are alternatively pulsed to provide induced current pulses in the output coils. Driving electrical current through each of the input coils reduces a
level of flux from the permanent magnet within the magnet path around which the input coil extends. In an alternative embodiment of an el ectromagnetic generator,
the magnetic core includes annular spaced-apart plates, with posts and permanent magnets extending in an alternating fashion between the plates. An output coil
extends around each of these posts. Input coils extending around portions of the plates are pulsed to cause the induction of current within the output coils.

Inventors: Patrick Stephen L; Bearden ThomasE.; Hayes James C.; Moore Kenneth D.; Kenny JamesL.
Appl. No.: 656313
Filed: September 6, 2000
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The MEG v2.1 - Power Input and Quput Vs the INPUT Voltage

by JL Naudin - Nov 2000 - Email : JNaudin309&taol.com

10 15 20 25

30 35
Yoltage INPUT (V)
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The MEG Project gateway

CUR INPUT -
- 100 mASdiv

2) MEG v2.0 : CHZ Current INPUTT100 mA 10 us

he MEG 2.1 - TEST R21-1 - JL Naudin - Nov 2000

The TOTAL MEG INPUT at the DC input of the control board
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he MEG 2.1 - TEST R21-1 - JL Naudin - Nov 2000

The ACTUATOR COIL INPUT ( Primary cail )
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- CUR
OUTPUT
5D mAdIV

2) MEG v2.0 :.CH 2 - Current OUTPIIT 60 mA 10 us
: . ! 3 T ! 1

The MEG v2.1 - TEST R211 - JL Haudin - Hov 2000

Above: The MEG v2.1 OUTPUT ( Secundary coil )

TeK [TIH 25Ms 75 7 Acgs [ 00.00 vD(Tek [TILH 25Ms 75 S Acgs [ 00.00 vDC
"""""""" O OO S AL AL A RS A RS AN A R M
- ............................. -UTGINP .

[ : : : : 1 vl Mean C 11 PE-PK
“DLT’&GEINFUT ...... 2000amanad 2H4.E4'U 1+ :H1.52Iw

P curme 1 TG ouT

I 1 a1 RMS
A R A e R R ey ICUR OUT
F CURRENT-INPUT. ... 5.1 th2 RMS
o : S 148.08mA
B { Control: hoard mc:luded:l o] ]

P e PWR INP ouT

mmL POWEH mpm I Py (W R 125.57 w
S - PWRo: o o ]
chi iii'v"'Bi,; 'c'H'z 'i'duhih' 'E,'J'hi"iu]is"cl'ﬁ”x 30 vich1 SO0 ¥ 1 EOma M 10ps ch1~  SzZ0V¥
5w Math 20 W

The MEG v2.1 - TEST R21-1 - JL Naudin - Nov 2000 - Email: JNaudind09&aol.com - http://go.to/jInlabs/
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The MEG Project gateway

On the Left : The Voltage, the Current and the Power INPUT ( measured at the DC input of the MEG control board )
On theRight : The Voltage, the Current and the Power OUTPUT

Tel [TILE 2cMs /s 10 Mgs o 00,00 v
1 P |

?""ACTUATDR cmL INPUT """ oy

CUR

EA A A

-t

13.658 W

PWRH

J M Mean
32,373 W

Ch1 1l] 'U' Ew {h2+ 1l]l]m.-\. Bw M 1l]j.ls {hE .-f' a8ma
(Ma th| 5 W

The ACTUATOR COIL INPUT

Note from Jean-Louis Naudin : The current has been measured with a 10 ohms ceramic and non inductive resistor ( with a Tektronix THS720P oscilloscope,
the probe used isa 1/10 and scope setup for the CH2 is 1000mA/V ), the sameresistor and the same method of measurement has been used for input and also

the output.

Above:The MEG v2.1 Input at the DC power supply
See: The MEG v2.1 diagram
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RealPlayer: The MEG ¥2.1 OUTPUT by JL Haudin [H|El B3

Fichier Affichage Diffuzer Canaus Hadio Fawons  Ajde

J @ @ @ @ @ . b Q @ M ﬁ e
|| Infos surle cip : [The MEG v2.1 DOTPUT by JL Naudin &

Video of thetest done on 11-16-00 ( 228 Kb ), you need to have HFDFI?I??}‘

http://jnaudin.free.fr/html/megv21.htm (8 of 19) [5/2/2002 11:17:25 AM]


http://jnaudin.free.fr/videos/meg21out.rm
http://jnaudin.free.fr/videos/meg21out.rm
http://www.real.com/products/player

The MEG Project gateway

4 Longltudinal Field Anneal

Mo-Fisld Anneal

Transvarse Fleld Anneal

1| :: II. I!- III |II :|| ||-I|||I||.|I|||I|.'_II||'||
i * 0o B W9

T =k L0 L [ o L i |3 P [P [T [
1.0 0.5 e 0.5 1.0
o
d
g
2.0

T

= g ([ || #FE AMCC-320
| PowerlLite C-Core
B i a =22mm, b=35mm,
|_ J ¢c=85mm, d=50mm,

| | | e=rmm, F=129mm
—Hal-bdal— —d—

= Honeywell - Metolas

The MEG Project - JL Naudin - Now 2000

the tape wound core for the MEG v3.0
Email: JNaudin509&aol.com

http:/igotofjiniabs

Nov 21th, 2000

The PowerLite™ C-Cores( Honeywell ) are manufactured with the METGLAS amorphous aloy.

[ g TS

|t 129 mm
40 mm
5 mm
Actuator
(Input) coil

Actuatar
{Input) coil

o
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The MEG Project gateway

gt

et

Caollectar
coil

«

L o

Y mm

Collector
coil '

Tape cound core MetGlas AMCTC-320
from Honeywell - PowerlLite C-Core

N

80 mm

Actuatar
[Input] coil

Fermanent

Magnet
i

/ hY

AJ—L*E] galayl

50 mm

j—————— [ M ———— -

The MEGE 0 - Motionless Electromagnetic (Generator | rel 2 00 - 10-21-00 )

based on the MEG from Thomas Bearden
Email: JMaudin209@acl com - Web site © http://go tofjinlabs!

Thiz diagram is publizhed free and intended for privatereducational purpozes only and not for commercial applications
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The MEG Project gateway

Lcs

ImnuF

L
IHIIEIHF

High Frequency Core AMCC-320
PowerLite C-Cores from Honeywell

Metglas Magnetic Alloy

This MEG diagram currently under test by JL Naudin is an attempt of a
private and independant replication by the author. This is not the original
WEG diagram being tested by the Beardan's tearmwark,

|
,%_ T
L

=

—akb-bai— —d-

R y—

AMCC-320
PowerlLite C-Core
a =22mm, b=35mm,
¢=35mm, d=50mm,
e=fImm, =129mm

Hapewwe!l - Metglas

RLoad
100K cond

Rcur

10

1 e
BlUZ11
1] 12| 8 a L1,L2 100 tums
4 (51 0mm AWG 24)
13 g R2 L3, L4 1500 turns
. - A — (441 0mm AWWG 26)
’ 14 Tk L1
— fﬁ v ¢ TL494CN - RL1 24 mH
Ja 10 AL
5 » 1.6
- b2
! BUZ11Y
HE% a1 16] 7
2.2 F1
10K (=5t
1
= 1nF 11
22K il
- L

The control board v3.1 for the MEG device by JL Naudin

This diagram is free for private/educational purpose only
and not for a commercial application
Email: JNaudinb09@aol.com- http://go.tofjinlabs - 112100
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The MEG Project gateway

The MEG v3.0 build and tested by JL Naudin - Nev 22th, 2000
Motionless Electromagnetic Generator from Tom Bearden
Email: Jnaudin509@aol.com - hitp:ligo.taljinlabs!

T

2) MEG w3.0 TOTAL INPUT : CH2 ¢URRE|"~|T 100 mA 10 us

MEG v3.0 - TEST RUN#Z - 11-26-00 - JL Naudin - Email: JHaudin09@aol.com
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MEG v3.0

T~ VTG
1 w1 Mean
1 28.56 V

CUR
{2 cMean
J111.2ma
TDTAL IHPUT R
{inlcudmgthacuntmller}---;--..;....;.....:

1+

Y PWER IHP
™ cMean

M -

Ch1
Math

10 v
W

13.179 w

100mA M 10ps Ch2 » 232maA Chi
Math

OUTPUT

11 Pk-Pk
11.024kY

f’"“‘\ W
XJ \\ ff H‘\ /J‘

1 t1Freq
jE3.B1kHZ

VTG

CUR

{2 Pk-Pk
111.2mA

1M cMean

i

110.28 W

PWR OUT

200 v +  20mA M 10ps Chi 7
10 W

The MEG v3.0 - TEST RUN #2 by JL Haudin - 11-26-00 - Email: JHNaudin509&@aol.com - http:figo.to/jinlabs

24 W
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The MEG Project gateway

MEG v3.0 - Test RUN#3 - Phase W - JL Haudin 11-27-00

The phase between Voltage and Current at the MEG Output has also been checked
with an analog oscilloscope ( PM 3215 2x50 M hz Philips )

The MEG v3.3 loaded with a 5 Watts light 2 Watts xenon tube
by JL Maudin - Email: JNaudmﬁDEi@aul com - hitp: .I'.I'gu toljinlabs!
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The MEG v3.2 - Output on a 9 Watts tube - Input 3.25 Watts DC
by Jean-Louis Naudin - December 10th, 2000
Email: JNaudinS09@acl.com - hitp:ligo.toljinlabs/

Tel [HLE 12. 5M5.fs 24 Acgs I:T;l l]l] 09 vac
T GGPUT OW a § Wats Subo | MEG v3.2 TOTAL DC INPUT |
LT T A T c";g&;rk —_— '
N A A e gl
1 ; ; ; 7 : : : — " 1RMS - —-— —
AN N N iSsesY =
; Y » 5 z A : y CUH S L=—: ]
1 2 RMS (®] ® =]
27.23ma
i m B
~ ¢+ 1K
_ : pom out @ ( 3 ( :i
MR VAL VARNR 7ANEE VA VARER VA .4 /Y " v
rE1h-th éuuﬁ SR 20ma Tty M 20js Chi 122 v DC Power INPUT = 3.25 Watts
a —_—
MEG 3.2 - CUPUT on a 9 Watts tube - by JL Naudin - 121100 £ owvey Mean Cuput = 6,708 Watts

Notes: It isinteresting to notice that the measured power required by the MEG electronic control board ( TL494, BUZZ11, LED...) is 1.75 Watts ( without
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The MEG Project gateway

aload connected at the MEG Outputs). When the output isloaded with the 9 W lamp, the DC power input is 3.25 Watts. So, the real power used by the lamp
is3.25- 1.75= 1.5 Wattsat the INPUT with a measured OUTPUT = 6.76 Watts

MEG Project status (by JLN on 12-06-00) :

You will find below the only facts about my MEG units that | am able to say today :

- The Output (V/I) signals are really measured by the scope and this has also been checked by various methods (analog and digital scopes and multimeters), but
unfortunately measurement artifacts remain possible,

- the voltage and current are in phase as shown in my scope pictures above,

- =~ a'"conditionned" RLoad (100 Kohms, non inductive carbon, 5Watts) or a MOV (Metal Oxide Varistor) is REQUIRED for getting the output datas measured above,

- the working frequency and the output voltage must be high ( about 20kHz and >1KV peak-to-peak loaded) ,

- the working frequency must be tuned so as to get a pure sine wave and the max amplitude at the output (>1KV peak-to-peak loaded),
- the switching signal is a squared pulse at 50% DTC,

- the two primary coils must be switched alternatively (see the MEG animated simulation).

- | have used ferrite magnets and an interesting effect that | have observed is :

when the magnet is added and with actuators coils set in the cross-flux magnetic gates configuration, the output signal increases significantly,
- the Rload warms up quikly when the MEG is switched on,

- in most of cases the "apparent" power measured seems greater than the heat dissipated by Joule's effect in the RLoad,

most of the power is radiated in EM form :

* With an electronic Tedlameter, | have measured 2.8 milli-Tedla ( at 16KHz ) with the probe very close to the RLoad,

* With an E-Field Strength meter in AC mode, the E-Field = 1250 V/m at 50 cm far from the RLoad,

* With a gamma counter : No gamma radiation has yet been detected
So be carefull if you work close to the MEG transformer because of the strong EM generated.

Not yet checked :

- core saturation effect by the magnet,

- flipping of the hysteresis curves by the actuator coils,

- calorimetric output measurements on the RLoad Vs the Input but in the most of case the "apparent” power measured seems greater than the heat dissipated by Joule's
effect in the RLoad and this makes me pessimistic about the calorimetric tests results.

Conclusion (on 12-06-00) :

My MEG replication seems to be really close to the original device presented in the Bearden's MEG paper and | think that | have been able to replicate and measure the same
signals at the Input/Output of the device. | have not used the original electronic and core diagrams from the Bearden's teamwork (because | don't have them..), so may be
there are some important differences between the setups. The purpose of this project seems to be achieved : the replication of the MEG signals measured at its output is in
line with the original papers and the inventors claims.

Now, the BEST verification to do is to convert the "apparent" power measured in useable power such as : light, heat, mechanical energy (in motors).... and also, of course, to
close the loop... This has not yet been done today.

-~ Good advices for the MEG builders: The MEG Notes by Jon Flickinger

Technical datasheets:
http://jnaudin.free.fr/html/megv21.htm (17 of 19) [5/2/2002 11:17:25 AM]



http://www.chipcenter.com/eexpert/akruger/akruger032.html

The MEG Project gateway

« The TL494, Pulse-Width-Modulation (Pwm) Control Circuit from Texas Instrument
The BUZ11 MosFet N-Channel transistor from Intersil

. AMORPHOUSMETALSMagnetic MaterialsMETGLAS®
Magnetic Alloy 2605SA1 (Iron-based) Longitudinal Field Anneal Typical Core.
http://metglas.com:80/products/page5 1 2 4 1.htm

http://metglas.com:80/products/page5 1 2.htm
http://metglas.com:80/products/page5 1 2 4.htm

See also the:

. Previoustestsresults about the MEG v2.0
. TheMotional Electromagnetic Generator ( MEG ) from Thomas Bearden

January 20th, 2001 : I nteresting papers and patents:

. "Overunity deviceinstalled in Minuteman Missile - patented by Westinghouse" by Tom Bearden

. H.Andreatta, " High Power Switching Amplifier Wherein Energy is Transferred to a Tuned Circuit During Both Half Cycles," U.S. Patent No.
3,239,771, Mar. 8, 1966;

. Tom L. Dennis, Jr., " Highly Efficient Semiconductor Switching Amplifier," U.S. Patent No. 3,239,772, Mar. 8, 1966;

. Heber J. Morrison, " Square Wave Driven Power Amplifier," U.S. Patent No. 3,815,030, June 4, 1974.

I nteresting papers and documents about the project :

. - TheMEG paper : Extracting Energy from a Permanent M agnet with Ener gy-Replenishing from the Active Vacuum, a PDF document ( 69 pages
1,29 MB), by T.E. Bearden

. Giant Negentropy from the Common Dipole By T. E. Bearden (PDF Format 86 KB)

. On Extracting Electr omagnetic Ener gy from the Vacuum By T. E. Bearden (PDF Format 160 KB)

Some technical infos:

Fe-based Nanocrystalline Toroidal Core for Current Transformers :
Characteristics: Nanocrystalline alloy has similar features of high initial permeability and temperature stability, less gravity and packing factor than that of
Permalloy. Under the same conditions of core size and performance, it is lighter ( about 1/3 lighter) and cheaper than that of Permalloy.
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The MEG Project gateway
Nanocrystalline Magnetic Core :
Characteristics: High saturation magnetic induction (1.25T), high permeability, high inductance (ten times higher than that of ferrite), low loss, small volume, light in
weight, high electric interference resistance, good frequency performance and high temperature stability.

For moreinfos about the Nanocrystalline material see:

« NANOCRYSTALLINE SOFT MAGNETIC ALLOYSFOR APPLICATION IN ELECTRICAL AND ELECTRONIC DEVICESby V.R. Ramanan ABB-Electric Systems
Technology | nstitute

Magnetic material suppliers:

. ThePowerLite™ C-Cores( Honeywell ) are manufactured with the METGLAS amorphous alloy.
. BFIOTILAS: Magnetics Components. Softcores material
. MAGNETEC : Tape wound core based on the new nanocrystalline softmagnetic material called NANOPERM

For moreinformations, please contact : JNaudin509@aol.com

Return tothe MEG project home page
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Method for "conditionning" a carbon resistor by JL Naudin

The “conditioning’ method by . | Naudin

Method for " conditionning" a carbon resistor

by Jean-Louis Naudin

Created on 11-24-00 - JLN Labs - Last update 12-08-00

Y ou will find below a method for building your self a non-linear resistor with a common old carbon composite resistor.
This component has some inter esting characteristics such as a high resistancein DC and a low resistanceat AC High
Voltage (>1KV )....

Material required :

. A brand new pure carbon and non inductive resistor, the value must be greater than 100 Kohms or more.
« A 20kV pulsed DC HV power supply (at 80 KHz) ( see the diagram at the bottom )

Procedure:

1. Connect one side of thisbrand new carbon resistor on the 0 Volt side and the other side at about 6 mm from the
HV output so asto get a spark gap,

Switch on the HV power supply and adjust the spark gap so asto get the max spark distance,

3. You will observethat the yellow color bar will began progressively orange, thisindicate the warm up of the
resistor,

You will notice that the spark will vanish after about 1 minutes,

Switch off the power supply and check the value of this conditionned RL oad, the value must be now about 300K ...
If thisisnot the case run the step 2 again,

6. Your " conditionned resistor” isnow ready to be used for your tests...

N

T

In the picturesbelow, | have used a 220K 1/2 carbon resistor for a demonstration purpose, but I recommend you to use a
100 Kohms 5 Watts carbon resistor for your testing.
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XL - = s = o

rangement used asthe resistor conditio

ply ar nner

Condtionning the special resistor by JL Naudin - 11-24-00
Email: JHaudins09@aol.com

Pure carbon resistor
to he condtionned

Sample {Z20K): Before = 237 Kohms
After = 2700 Kohms
Above, you see that theresistor is made with carbon ( nowire)
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Conditionning the "Special resistor” by JL Naudin
1124 00 - Email: JNaudin509@aol.com

R

Yellow har Spark gap
to orange

The" conditionning process', you may notice the spark
and the change of the color bar of theresistor.

Condtionning the "special” resistor
by JL Naudin - 1124 00 - Email: Jnaudind09::

'Ii:Iumn_!:. T from EALS bt

BEFORE
237 Ko

The pictur es above see the change of the resistor \)alue after the process
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— . *
R1 +
100k L2
12V C2
W1 e 68nF
—=ct 4
18nF o1 +
2N3055A L1
i o

The Resistor "Conditionner" by JL Naudin

Email: JNaudin509@aol.com - 11-24-00

Ferrite rod 10mm diam.
L=115mm

6mm spark gap
L

Rmod

100k

Carbon resistor

to be "conditionned"

HY OQutput: ~ 20KV at 80 KHz

L1: 25 turns of 4/10mm

L2: 6 turns of 1Tmm

L3: secundary coil ofa TV
flyback transformer

For more informations, you may write me directly at : Jnaudin509@aol.com

All informationsin this page are published free and areintended for private/educational purposesand not for commercial applications

Disclaimer: The author assumes no liability for any incidental, consequential or other liability from the use of this information. All
risks and damages, incidental or otherwise, arising from the use or misuse of the information contained herein are entirely the
responsibility of the user. Although careful precaution has been taken in the preparation of this material, I assume no responsibility

for omissions or errors in the diagrams or measurement datas published here.
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The MEG v4.0 with the Cross-Flux magnetic gates setup by JL Naudin

Rectangular cross-flux gate FLE‘:;;:';S
( magnetic material )
Metglas core

AMCC-320

Hon-magnetic material
{ mounting base )

Secundary coil

{ OUTPUT )
Secundary coil

({ OUTPUT )
Ferrite Magnet

The MEG v4.0 with the Cross-Flux setup for the primary coils .
by Jean-Louis Naudin - Dec 6th, 2000 - Email: JNaudin509@aol.com - http://go.tofinlabs/
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The MEG v4.0 with the Cross-Flux magnetic gates setup by JL Naudin

;’f vd.0 - Cross Flux magnetic gates setup

bimulation by JL Naudin - Dec 6th, 2000 - Email: JNaudin509@aol.com »1.558e+000

1.417e+000 : 1.558e+000
1.275e+000 : 1.417e+000
1.133e+000 : 1.275e+000
9.917e-001 : 1.133e+000
8.500e-001 : 9.917e-001
7.083e-001 : 8.500e-001
L.667e-001 : 7.083e-001
4.250e-001 : 5.667e-001
2.833e-001 : 4.250e-001
1.417e-001 : 2.833e-001
<1.417e-001

Density Plot: |B|. Tesla

The MEG v4.0 with the Cross-Flux magnetic gates setup
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The MEG Notes by Jon Flickinger

--- In jInlabs@y..., Jon Flickinger <jonfli@i...> wrote:
To All,

Thisinformation isto all those presently involved in or thinking about an
attempted MEG replication. I'm expressing opinions that |'ve come to from the
results I've obtained after spending many lab hours with many variations in
topology and circuitry. In no way am | de-potentializing the MEG (pun intended)
but simply trying to share what I've learned about the device for the good of

the whole!

IMHOQO, it isawaste of time to attempt power measurements of the MEG standard
load resistors (that is, any linear resistive device) if one expects to see any excess
energy. The output loads must be resistive (non-reactive) and nonlinear. The
resistance must decrease with increasing voltage and the power must be
calculated from the output voltage and current. Those of you powering

up your MEG for the first time with pure resistive loads, will find the waveforms
do not match Bearden's nor JLN's! Only with nonlinear loads and a properly
"tuned" MEG will you see the near half sine current waveform in your primary
cails.

With nonlinear loads and a properly setup-MEG, you will-measure COP's >1 with
the proper measurement tools and techniques. In general, the MEG seemsto like
voltage build up in the secondary windings before supplying current to the load!

If so, thiswould seem to align with Tom Bearden's public disclose of this device!
The problem now liesin the utilization of this excess power to do some useful
work. It would appear to me that the MEG can be run with lower secondary
voltages and properly designed loads and still yield COP's >1. In fact, this should
be afocal point for anyone doing this project.

Suggestions-

1) A common nonlinear load device to try would be various voltage rated MOV's
or transient absorbers.
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| used Panasonic ZNR10K621U'sfor COP'sranging from 1.75 to 5 depending
on coil turns and supply voltage. Ask JLN how he "conditioned" his carbon load
resistor as| don't know. ( JLN Answer, see at :
http://jnaudin.free.fr/html/negres.htm )

2) Use a higher spec'd device for Vds than the BUZ11. With only a50 v rating
for Vds, this device avalanches on the primary turn off flyback phase and results
In abnormal heating. Use a device with aVVds >200 volts and an Id >4 amps.

3) The power supply can aso be a constant current source and will actually
provide some measure of safety if disaster strikes in the switching circuitry!

4) | can't stress strongly enough the safety issues regarding the high output
voltages one will encounter on the secondaries! USE CAUTION! Be sure your
measurement devices connected to any portion of the secondaries are capable of
withstanding the voltages you will encounter.

5 NEVER POWER UP A MEG WITHOUT LOADS CONNECTED-AS
THE OPEN CIRCUIT VOLTAGES
CANBE LETHAL AND DESTRUCTIVE!

| can now understand why the MEG presents certain problems in achieving a self-
running state and it may not be necessary as Tom Bearden has recently tried to
point out!

If anyone should experience valid COP's >1 with standard linear |oads, please
speak out!

Regards,

Jon Flickinger
--- End forwarded message ---
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Returntothe MEG project home page
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The MEG v2.0 build by JL Naudin

The Bearden's MEG

The Motionless Electromagnetic Generator Project

The MEG v2.0 built by JL Naudin

Created on 10-29-00 - JLN Labs - Last update 11-17-00

All informationsin this page are published free and are intended for private/educational purposes and not for commercial
applications

NEWY Seethelastest testsresults of MEG v2.1

The new tests on the enhanced MEG control board v2.0 are very encour aging because | have been ableto
reproduce the exact waves shapes used in the original Bearden's MEG presented in histechnical paper :

" The Motionless Electromagnetic Generator: Extracting Energy from a Permanent M agnet with Ener gy-
Replenishing from the Active Vacuum, a PDF document ( 69 pages 1,29 MB), explanations and tests results by
T.E. Bearden see page 67...

Thenew MEG control board v2.0isnow fully in linewith the original Bearden's MEG comparing to my_
previous version (seethetest of thev 1.0)....

MEG v2.0: TEST RUN#1 (11-07-00)

http://jnaudin.free.fr/html/megv2.htm (1 of 8) [5/2/2002 11:17:44 AM]
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The MEG v2.0 - TEST RUN#1 - JL Naudin - 11-07-00
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MEG v2.0 - THE DC INPUT - JLNaudin - 1107 00

G v2.0 - Clock input sig IETTR 110700
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JL- Haudin 11-07-00

1) MEG v2.0 - CURRENT INPUT at the PRIMARY 500 mA 10 us
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The MEG v2.0 build by JL Naudin

The measured COPis1.75 ‘

Additional Notes 11-08-00 : After sometests about different MEG v2.0 setup, | have found that the

Maximum power output can be obtained quickly by simply connecting one side of the secundary coil to
ground. So, with one side of the output coil grounded, the COP reach its maximum instantaneously ( about

1.75) when the power isswichted on ( thisavoid that the RL oad carbon resistor connected at the output
beginstoo hot ).
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Mllls w AN
AL Tt IR

11-08-00 by J Naudin™ |
Email: Jia il -.':'-",Ir:f-;-. i.. |

The MEG v2.0 - Temperature test - 11
oy JL Naudin - Email: JNaudin509@aol.com

The temp climbs
very quickly »> 80°C
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RealPlayer: The MEG v2.0 demo by JL Haudin M =] B3

Eichier Affichage Diffuser Canaux HBadio Favornz  Aide

J| Infos sur le clip: | The MEG +2.0 dermo by JL Maudin * a

Video of thetest done on 11-09-00 ( 983 Kb ), you need to havel Plﬂrﬂl}

FREE

MEG Project update ( 11-13-00) : | am trying to close the loop, but at thismoment, | have not yet succeed in
thisway. There are many losses during the step-down phase of the output voltage and thus the device stops
after awhile...

| mportant note ( 11-16-00 ) : After many tests at long run period, the two secundary coils have been broken
due to some sparks inside the windings generated by the presence of the High Voltage. | ts seems that the High
Voltage output climbs very quickly at a high value (> 3KV ) at certain frequencies. So, be carefull if you do
sometests. | am also currently searching for a Nanocrystalline tape wound core for the next version of the
MEG v3.0.

Reference document :

. TheMotionless Electromagnetic Generator: Extracting Energy from a Permanent M agnet with
Ener gy-Replenishing from the Active Vacuum, a PDF document ( 69 pages 1,29 MB), by T.E. Bearden
( Removed from the CSeti site on 11-21-00 -> Alternate site)

Seealso:
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. Next testsresultsof the MEG v2.1

. Previoustestsresults of the MEG v1.0

E’Emai | : INaudin509@aol.com
or send email tothe JLN Lab'seGroup at : jInlabs@egroups.com if you are a team member.

Return tothe MEG project home page
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The MEG mklll by JL Naudin

The Motionless Electromagnetic Generator Project

The MEG v1.0 built by JL Naudin

Created on 10-29-00 - JLN Labs - Last update 11-07-00

All informationsin this page are published free and areintended for private/educational purposes and not for commercial applications

NEWY

Seethelastest results: TEST #5 ( 11-05-00 ) on MEG v1.0f

NEWP

http://jnaudin.free.fr/html/megvl.htm (1 of 12) [5/2/2002 11:17:52 AM]

Seethe MEG v2.0 testsresults




The MEG v1.0 build by JL Naudin

T [
FLP Lplae SO

The MEG v1.0 build by JL Naudin - October 29th, 2000
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The MEG v1.0 build by JL Naudin

MEG Project - The MEG controler { ¥1.0¢)

by JL Naudin - 10-30-2000 - Email: Jnaudinb09§aol.com
weh site : http:/igo.tojinlabs
This diagram is free for private use only and non commercial use
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N I

L3,L4:2.39H, 53 ohms
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RLOAD
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100k

Magnets:
JxMIB 2TMGoe
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The MEG v1.0

This diagram proposal [ alpha version ) currently under test Dy JL Naudin
is hat the anging! MEG diagram heing tested bl the Bearden's tearmwark
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M. E. G. vi1.0

ot ovw'es s B hecramuy e 2 L

JLN Lot 2000

ol

5 e o bl = o
The MEG Project - by JL Naudin - JLM Labs
Motionless Electromagnetic Generator from Tom Bearden

TEST #1 ( 11-01-00) :
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d04E W O
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@ Q2

MEG v1.0 - The DC INPUT- 11-01-00 - JLI¥ Labs 2000

Hold: 5M§IS 41 Mgs [ Ju.ug vpc

Jeu1 PR -PK
1. 14k

f tw1Freg
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3 wZRMs
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3 R A0 1] Mmems
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EG v1.0 - OUT#1 - JL Naudin - 11-01-00 JLN Labs 2000

So0 v

TEST #2 (11-01-00) : I havereplaced the 555 oscillator by a programmable function generator, for afine tuning of the clock pulse ( period and duty
cycle). Theprimary coils are now used in freerun mode.
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MEG Project - The MEG controler { ¥1.0d )

weh site : http:/igo.tojinlabs

by JL Naudin - 11-01-2000 - Email: Jnaudinb09§aol.com

This diagram is free for private use only and non commercial use

This diagram proposal [ alpha version ) currently wnder test Dy JL NMaudin
Is hot the arginag! WEG diagram being tested bl the Bearden's teamwark

10 W

EG v1.0 - OUT#1 - JL Haudin - 11-01-00 JLH Lahs 2000

MEG w1.0 - OUT#1 - JL Naudin - 11-01-00 JLN Labs 2000
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The MEG v1.0 build by JL Naudin

Total Power Input : 3.64 Watts (DC)

JLN's Comments: Now, the MEG circuit v1.0d beginsto beinteresting comparing to the previousversion used in the TEST #1. The total power input
measured at the DC power supply is now 3.64 Watts, while the power OUTPUT is 3.37 Watts RM S, this gives an efficiency of 93% ... The working frequency

isnow 1.5KHz Vsthe 40KHz used on theoriginal Bearden's MEG. Thismajor differenceisduetothe use of grain oriented silicon steel material Vsto the

Nanocrystalline material used for the core. Thelatest results are now encouraging, and worth to be explored deeply. May be a COP >1 can bereach with a
fine tuning....Moreto come.

TEST #3(11-02-00) on MEG v1.0d

PULS 1,300000 I.000
PULSE DUTY: 25

1 %2 RMS
132.233mA

RRLd1ﬂﬂHﬂpﬁR£u1
E|;1 ;ﬂﬂ\" E'EE* 1DI‘I'IA. E: quﬁus (H1f 3o v
Math 10 W

MEG v1.0 - OUT#1 - JL Naudin - 11-02-00 .JLN Lahs 2000 MEG 1.0 - The Clock INPUT- 11-02-00 - JLN Labs 2000
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The MEG v1.0 build by JL Naudin

The RMS Power OUTPUT is3.412 WattS( clock set at 1.3 KHz, squared pulse, duty cycle: 25% )

MEG v1.0 - The DG INPUT- 11-02-00 - JLN Labs B000

Total Power Input : 3.04 Watts (DC)

TEST #4 ( 11-02-00 and 11-04-00) on MEG v1.0e

The MEG v1.0e hasthe same design of the 1.0d version, only the resonant capacitors C5 (100nF) and been changed to C5=100nF+10nF= 110nF, thisallow to
reduce the working frequency for a better transition of the Weissdomainsin the grain-oriented silicon steel core. Now, the working frequency has dropped to
890 Hz. The primary coil #2 (L 2) and the secundary coil #2 (L 4) have not been used during thetests#3 and #4. Thisisthe best setup ( frequency, duty cycle)
that | have found today.
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Total Power |nput : 3.612 Watts (DC) mesured at the power supply control panel

and 3.339 Watts RM S (DC) mesured at theinput of the MEG controller with the scope
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MEG v1.0 - 11-02-00
JLN Labs 2000

The5W Load Resistor warm up quickly (44.4°C) during the test.

MEG v1.0e - Qutput Voltage accross a Rload=100 K resistor
By JL Maudin - 110400 - JLN Labs
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I 400 G0 aao 1000 12!;"]
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[=]
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g

.E- -1000
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-1500
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Time (uS)
MEG v1.0e - Analysis of Qutput Power on Rload = 100 K
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TEST #5(11-05-00) on MEG v1.0e

The new tests on the enhanced MEG control board v1.0f are very encour aging because | have been ableto reproduce the exact waves shapes used in the
original Bearden's MEG presented in histechnical paper : " The M otionless Electromagnetic Generator: Extracting Ener gy from a Permanent M agnet with

Energy-Replenishing from the Active Vacuum," page 67...

See below the scope signal measured at the actuator coil ( Primary ) and also at aloaded output coil (Secundary ).
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IEE Hnld ZEMSIS 28 A.l:gs - I II 1 VD IEE Hnld EEMSIS 9 Acgs - I I I l VYD
J'riiilj'T's'ltiH,n;L'"?'"'?""?""?""?""?""5 'ﬁﬁiié'uir”:':dil"|riii£r'r'.':'u'r'ri=.'n't"""'""":
e IR L€ O D :
1 “41High 1 twZFreq
1 1 cq4 v 1 40.1kHz
1 CUR .
4 vz RMS 1 41 RM%
118.25mA 114.77mA
1 w2 Freg 1 w2 rMs
140.42kHz 1 16.2 ¥
- PWR
4 M RMS
1894 .6mw
i '5ij'~.r"'si,; e P "E\,'J'ni"iu']i.rl'cl'-.é'} 15.6malchi “EiM T0pschey  sav
2w -11-05-00 The MEG v1.07 by JL Haudin 11-05-00 |

The Actuator Waves Shapes and the Output Waves signal on the MEG v1.0f

Thenew MEG control board v1.0f ssemsnow fully in line with the original Bearden's M EG comparing to my previous version... Now, this electronic control
board v1.0f must beimproved for giving more power output....

QWP | S0 the MEG v2.0 tests results

Eﬁ’Emai | : INaudin509@aol.com
or send email to the JLN Lab's eGroup at : jInlabs@egr oups.com if you are a team member.

Return to the MEG project home page
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Informations from Tom Bearden - Dec 9th, 2000

Posted on 12-10-00

Dear All,
Y ou will find below some infor mations sent by Tom Bear den.

Best Regards
Jean-L ouis Naudin

Sujet : Information
Date : Sat, 9 Dec 2000 01:36:27 -0600

From: xxxxxx (Tom Bearden)
To: Jnaudin509@aol.com (Jean-Louis Naudin)

Dear Jean-Louis:

Some fellows in your discussion groups raised the question of my use of energy flow (Poynting diverged
component versus Heaviside nondiverged component) but made an error in their questioning. The
correction isimportant for the free energy researcher, for it reveals a gigantic source of free energy
around every little EM circuit, once we pay a little to get the circuit in operation. In other words,
scientists should have harnessed more of that already enormous energy flow right under their noses
around every circuit anyway, and should have given us free, cheap, clean electrical power.

To understand EM energy flow around EM circuits, | strongly suggest one put aside the textbooks
interpretations until one checks the original applicable papers of Heaviside and of Poynting, who
independently and essentially simultaneously discovered the flow of energy through space in the 1880s.
The concept of the flow of energy through space was not present in physics until then. Also note that
Maxwell was already dead, having passed on from stomach cancer in 1879. Several of my papers (e.g.,
Dark Matter or Dark Energy?, published in Journal of New Energy) give the appropriate references one
should check.

First, there is an enormous energy flow (trillions of times greater than what you input to the shaft of a
generator, and than the chemical energy in a battery) pouring out of the terminals of every generator or
battery. The enormity of this energy flow is easily shown, and measurements can be made of actual
collection of energy fromit by intercepting charges placed in it. Particularly see John D. Kraus,
Electromagnetics, Fourth Edn., McGraw-Hill, New York, 1992, Figure 12-60, a and b, p. 578. Kraus
shows a good drawing of the huge energy flow filling all space around the two conductors of a
transmission line, with almost all of that energy flow not intercepted by the circuit at all and thus not
diverged into the circuit to power it, but just "wasted."

Kraus also shows the "equi-divergence" contours in this energy flow, with measurements of the energy
flow that can be collected by (diverged around) a unit point static charge placed at any point on each
contour. S0 yes, that vast energy flow filling all space surrounding the circuit isreal, it is known, but it
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has been arbitrarily discarded from accountability in energy measurements in circuits because no one
has been able to explain the source of it before. We explain it in "Giant Negentropy from the Common
Dipole", published in Journal of New Energy.

Note that, at any point in one of Kraus' contours, if you place 100 unit point static coulombs of
intercepting charge at that same point instead of the unit point static charge that is "standard”, you will
diverge continuously around that charge some 100 times as much energy flow as the magnitude shown
by Kraus. In short, then you multiply the value of energy interception at each point on that contour by
100. Since we are describing a steady state condition, this means that now we are collecting 100 times as
much energy "statically" (actually "continuously and steadily) at each point in the divergence zone
around the charge.

You can do that sort of thing at each and every point in space surrounding the circuit, out to an almost
infinite radius. None of that vast energy flow that is in that surrounding space is hitting the circuit and
entering it. Also, you really can collect energy from that wasted but enormous energy flow.

Only a tiny, tiny portion of that surrounding external energy flow moves right along the surface of the
conductors, strikes the surface chargesin the circuit conductors and components, and is thereby
diverged into the conductorsto power up (potentialize) the Drude electrons and the circuit. That tiny
"diverged" portion of the energy flow that enters the circuit is the Poynting component, not the losses.
The respondent thus got it exactly reversed. Hereis Poynting's own words:

"This paper describes a hypothesis as to the connexion between current in conductors and the transfer of
electric and magnetic inductions in the surrounding field. The hypothesisis suggested by the mode of
transfer of energy in the electromagnetic field, resulting from Maxwell's equations investigated in a
former paper ("Phil. Trans.," vol. 175, pp. 343-361, 1884). It was there shown that according to
Maxwell's electromagnetic theory the energy which is dissipated in the circuit is transferred through the
medium, always moving perpendicularly to the plane containing the lines of electric and magnetic
intensity, and that it comes into the conductor from the surrounding insulator, not flowing along the
wire." [J.H. Poynting, "On the connexion between electric current and the el ectric and magnetic
inductions in the surrounding field,” Proc. Roy. Soc. Lond., Vol. 38, 1984-85, p. 168].

So your respondent was in error when he spoke of that little "dip" in the flow as what was "wasted" and
the "losses'. He got it exactly reversed.

Hereisthe straightforward way to deal with it. Smply separate the entire energy flow vector into two
vector components. a very large component vector parallel to the conductor and a very small vertical
component vector pointing vertically into the wire from outside. The combination (the sum vector) isthe
entire energy flow that is almost parallel to the wires but not quite (see quote from Heaviside). The
parallel flow component vector is the Heaviside energy flow that completely misses the conductors and
roars off into space and islost. Thetiny vertical flow component is the Poynting energy flow component
that enters the circuit and powers it by potentializing the Drude electrons, and then being dissipated by
the excited electronsin the circuit's loads and losses. Thissmall vertical component is the tiny energy
flow portion that Poynting assumed from the outset, and he never even considered the enormous parallel
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component.

The problemwas that, if one estimated the magnitude of the sum vector energy flow or the Heaviside
parallel component, the startling amount of energy pouring out of the terminals was so vast that it
staggered the imagination. In the 1880s, if you tried to state that a "one watt nominal circuit" actually
was pouring out trillions of joules per second, almost all of which missed the circuit entirely and roared
off into space and was lost, you would have been tarred and feathered and drummed out of science as a
total lunatic. Heaviside had not the slightest notion of what could possibly be furnishing such a mind-
staggering energy flow! So Heaviside -- who did include that NONDIVERGED vast component in his
theory (while Poynting completely omitted it), was extremely cautious and spoke only of the "angle" of
the energy flow and the "angles" of the components. Here are his exact words:

"It [the energy transfer flow] takes place, in the vicinity of the wire, very nearly parallel to it, with a
dlight slope towards the wire... . Prof Poynting, on the other hand, holds a different view, representing
the transfer as nearly perpendicular to awire, i.e., with a slight departure fromthe vertical. This
difference of a quadrant can, | think, only arise fromwhat seems to be a misconception on his part as to
the nature of the electric field in the vicinity of a wire supporting electric current. The lines of electric
force are nearly perpendicular to the wire. The departure from perpendicularity is usually so small that

| have sometimes spoken of them as being perpendicular to it, asthey practically are, before | recognized
the great physical importance of the dlight departure. It causes the convergence of energy into the wire."
Oliver Heaviside, Electrical Papers, Vol. 2, 1887, p. 94.

As you can see, that dight "dip" is due to the vertical convergence of the Poynting energy component
into the wire, and that is of course known in electrodynamics and appears in the texts.

Now when you measure energy in circuits, you actually measure energy dissipation. All the energy that
isdissipated from or in a circuit, must have entered the circuit in thefirst place. So if you measure all
the energy that a circuit dissipates, that is equal to all the energy that actually entered the circuit via the
Poynting component. In short, we always "measure’ Poynting's entering energy component asit is
exiting, in the many places and components where it exits, etc.

We are NEVER measuring the remaining vast energy flow component, which Heaviside exposed and
which the Kraus diagram illustrates very well.

And there the matter rested until Lorentz (the greatest electrical scientist of his day) entered the picture.
Lorentz understood both components, but he also had not the foggiest notion of where on earth such an
enormous ener gy flow could be coming from. He also would have been attacked and destroyed if he had
actually advocated that huge "Heaviside" nondiverged component.

Unable to solve the vexing problem, Lorentz ssimply got rid of it. He reasoned that Heaviside's vast
parallel component was "physically insignificant”" (LorentZ's term) since it did not interact with the
circuit and did not power anything, and therefore it could just be arbitrarily discarded from all
accountability. So Lorentz ssmply integrated the entire energy flow vector around an assumed closed
surface surrounding any volume element of interest. Voila! The Heaviside nondiverged component of
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the energy flow vector passes straight through, positive (let us say) going into the surface and thus
negative coming out of it. Hence the Lorentz closed surface integration procedure discards the
enormous Heaviside nondiverged component. It does not eliminate the actual huge energy flow, but just
arbitrarily discards any further accountability of it. On the other hand, the Lorentz procedure does
retain the DIVERGED component, so it retains Poynting's component.

Electrodynamicists have just continued that very practice to this day, and have never resolved the
"Heaviside component” problem. They do not usually bring it out as clearly as has Kraus, but even
Kraus does not point out the startling fact that this proves that the shaft input to a generator cannot
possibly be producing all that energy flow. Electrodynamicists continue to avoid the Heaviside flow
component problem, because their model eliminates the vacuum interaction with the source dipole
formed in the generator. Energy extracted from the vacuum by the broken 3-symmetry of that source
dipole is what pours out both the Heaviside and Poynting energy flow components, as | discussin my
paper, "Dark Matter or Dark Energy?" in Journal of New Energy.

However, thisintegration procedure has caused the great confusion that some electrodynamicists and
particularly many engineers are unaware that there is a dramatic difference between the entire EM
"energy flow" per sethat is connected with the circuit, and the Poynting energy flow component that is
connected with the circuit. About half think those are one and the same thing, including authors of some
of the textbooks.

Anyway, my paper, "Giant Negentropy of the Common Dipole", just published in Journal of New Energy,
points out the rigorous and surprising solution of the Heaviside-Lorentz problem, and gives the precise
source and of the enormous size of that discarded but still present nondiverged EM energy flow around
every EM circuit.

In an AIAS group paper, Anastasovski, P. K; Bearden, T. E; Ciubotariu, C; Coffey, W. T.; Crowell, L. B;
Evans, G. J; Evans, M. W; Flower, R; Jeffers, S Labounsky, A; Lehnert, B; Meszaros, M; Molnar, P. R;
Vigier, J P; Roy, S "Classical electrodynamics without the Lorentz condition: Extracting energy from
the vacuum," Physica Scripta 61(5), May 2000, p.513-517, | gave several ways of possibly extracting
(diverging into the circuit and using) more of that Heaviside energy flow. The simplest and proven way
(COP = 18) isthe Bohren experiment which simply places the intercepting "unit point charge” into
resonance. Thus the Bohren resonating charge sweeps out a greater geometrical reaction cross section
area in the impinging energy flow, and collects more of the otherwise "missing a static charge" energy
flow adjacent to a static collecting charge.

If -- after it has passed the circuit -- you retroreflect the Heaviside energy flow component back across
the same circuit, you will get an additional Poynting collection by the surface charges, and get more
energy. If you iterate this retroreflection, you get an overunity process, |F you do not use the common
closed current loop circuit which uses half of the collected energy to destroy the dipole faster that one
can power the load. Instead, one might adapt Tesla's "one wire circuit" between two widely separated
capacitors connected by a long conductor. The best way, of course, is Letokhov's " negative absorption
of the medium" which is excess emission from optically active, highly scattering media.
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In the Physica Scripta you may also be interested in some of the more than a dozen ways suggested for
extracting energy from the vacuum.

Best wishes,
Tom Bearden

Return tothe MEG Project page
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Throughts about the MEG principle

By Cyril Smith

created on 11-01-00 - JLN Labs - last update on 11-01-00

Subject : MEG thoughts
Date : 30/10/00 22:49:12 Paris, Madrid
From: cyrilsmith@camelot64.fsnet.co.uk (Cyril Smith)

Hi All,
I have re-read Bearden's paper in the light of the latest information.

There are some aspects I agree with, sort of. Like his decomposition of any scalar potential into a set of
harmonic EM wavepairs travelling in opposite directions, one being the phase conjugate of the other.
Anyone who has studied transmission lines, and in particular standing waves, will appreciate this.
However my views on EM waves as bunches of sub photon particles leads me to the view that the scalar
potential at a point in space comes from these particle beams arriving from opposite directions, carrying
the EM wave pattern: even DC as in electrostatics involves a non random pattern. The pattern is
imposed by the boundary conditions. But even with no pattern the particles are there in random fashion,
and I see this as the giant negentropy source.

Bearden emphasises the different fields, the B field in the core and the A field outside it. He then talks
about the coil extracting energy separately from these fields, as though the two forms of extraction are
different. But in my book the only way the coil can extract energy from the B field is via the A field,
Bearden does not seemed to have made that link. So I have misgivings about Bearden's explanation, but
I am prepared to believe that the device does work.

Having given some thought to the way the new exotic materials behave as giant Barkhausen jumps, tiny
input H creates giant B change by way of all the dipoles in the sample reversing direction, and the way
the domain wall travels through the material at some relatively low velocity (cf the velocity of light), 1
have come up with a suggestion for a magnetic OU device which might be similar to the MEG.
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Domain wall
movement

In the first gif the top drawing shows the MEG core straightened out, the arrows showing the atomic
dipole orientations due to the PM. The bottom drawing shows the dipoles switching polarity as a result
of current in the drive coil on the left. There is a domain wall travelling left to right. When it reaches the
magnet on the right the core is completely magnetised in the one direction, the inductor is fully charged.
We could discharge the inductor and regain the input energy, but we are interested in OU so we want
some form of reflected wavefront to augment the discharge. Unlike EM waves which can travel through
each other without interference, we cannot have domain walls travelling in opposite directions in the
same sample. So let's try two samples.
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Domain wall
movement
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The second gif shows two cores with coils wound round both. Current in the coil on the left sends the
wavefront down one core only because the other is already saturated in that polarity. The wavefront is
shown having reached the other coil. When this wavefront reaches the shorted coil on the right the Lenz
reaction from induced currents causes the dipoles in the other core to switch, thus sending a domain wall
wavefront back along the second core. If the first coil is discharged in synchronism with the arrival of
the return wavefront the energy extracted will be greater than the energy input, since there will be greater
flux change.

Although shown as long rods, the same argument applies to the ring core MEG situation, you just have to
juggle the manner in which coils wound on each segment are interconnected.

Any comments?

Cyril Smith
Sujet : MEG
Date : 01/11/00 17:40:55 Paris, Madrid

From: cyrilsmith@camelot64.fsnet.co.uk (Cyril Smith)
To: JNaudin509@aol.COIM

Hi All, Jean Louis,
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I have looked at the magnetic vector potential at a fixed point on a core, and how it changes when a domain wall is approaching.

Domain wall

Magnetization +M Coil Magnetization -M
Y Z T
e | . | &

Radius a

B

Surface Magnetic Vector Potential at coil position
A=, Ma/4][B/sqrt(B*+a?) - Clsqrt(C+a?) - 2x/sqrt(x?+a?)]

The gif above shows a cylindrical core of radius a and length B+C, with a coil positioned at station C from one end. A domain wall is

at distance x from the coil. I give the formula for calculating vector magnetic potential A at the coil position, and of course the A field
lines form closed circles around the core. It is a simple matter to increment the wall along at the wall velocity to produce a plot of A v.
time, then to differentiate A to get E whose closed line integral is the induced voltage. The formula ought to apply to a ring core using
arc dimensions in place of the linear ones.

I have played with this on a spreadsheet to plot the induced voltage impulse. A core whose radius is small cf its length gives a narrow
impulse something like a gaussian pulse. The 1/2 amplitude width of the gaussian is approximately 4a/v seconds where v is the domain
velocity. An interesting observation, increasing the radius a increases the width of the pulse, but the peak voltage remains constant.

Regards
Cyril Smith

Eﬁ’ cyrilsmith@camelot64.fsnet.co.uk

Read the next paper from Cyril Smith

Return to the MEG project home page
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Throughts about the MEG principle ( Part 2)

By Cyril Smith

created on 11-12-00 - JLN Labs - last update on 11-12-00

Subject : MEG Theory and thoughts
Date : 12/11/00 11:28:51 Paris, Madrid
From: cyrilsmith@camelot64.fsnet.co.uk (Cyril Smith)

Hi All,
Core Coil
\ Fi
|
b
B field i1s continuous inside core
but is changing value with time
Core : R
Coil
\ A
|
|
B
B field is discontinuous inside core,
domain wall is moving

Cross Flux MEG. I can't see how cross flux will work with the exotic nanoperm and metglas
materials. In my simple mind these get their terrific BH characteristics because they are highly
anisotropic, the atomic dipoles are all aligned in the one direction. Thus they would have no useful BH
characteristic in the cross flux direction, they would simply look like air. There is no internal
mechanism for cross flux control. Statements like Fred has turned up "when a material is saturated in
one direction it is not saturated in other orthogonal directions" are true only for isotropic materials.
Remember the atomic magnetic dipoles are fixed in the crystal lattice, they do not wiggle about. They
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can and do flip polarity and it is this feature which accounts for permeability. Imagine say 360 co-
located dipoles each one aligned 1 degree different to its neighbour. We have a net dipole moment of
zero. Now apply a slowly increasing magnetising force along say the 0 degree axis. First the 180
degree dipole will switch, then the 179 and 181 degree ones, then the 178 and 182 ones and so on. You
will see that the net magnetisation gradually increases until saturation is reached where there are no
more dipoles available. Plot magnetisation*munought against magnetising force and you have B v. H,
in the chosen 0 degree direction.

There will be no magnetisation in the 90 degree direction. Now apply a slowly increasing magnetising
force in this new direction, keeping the original 0 degree H force present. Again you will see dipoles
switching direction to give 90 degree magnetisation, but some of these were contributing to the 0
degree magnetisation, so this value will fall. Thus you can only get the 90 degree magnetisation at the
expense of 0 degree magnetisation. This is the cross flux control mechanism. If all the dipoles are
fixed in the one alignment there is no cross flux control available. GO steel will not be highly
anisotropic, so here there will be some cross flux control.

Now to the non cross flux MEG. Something Dave D said about flux lines leaving the core rang some
bells. It strikes me that flux lines can and must leave the core, even a complete magnetic circuit like a
ring core. In the MEG the flux lines from the magnet do so. And it is obvious to me that if you wound
two identical coils on opposite limbs of a ring core, passed current through these in cancelling mode,
you would have flux lines leaving the core. This would simply be two banana shaped electromagnets
placed in parallel, the ring core would have N and S poles opposite each other.

And going back to my description of the domain wall moving along the core, opposite sides of the wall
have opposite polarity, so the wall is a magnetic pole. The flux must escape radially from the core at
this point. This raises an interesting debate concerning transfromer action. In the attached gif the top
picture shows the usual interpretation for transformer induction. The B lines through the core are
continuous, they change with time to induce voltage in the coil. This is the induction theory we all love
or hate. My second picture shows what I believe is happening inside an anisotropic core like metglas,
nanoperm and others. I show here just one domain wall because that is what happens in the MEG. The
B field can not be continuous through the core because the magnetisation each side of the wall is of
opposite polarity. So the B lines escape. Now to get the voltage induced in the core we need
something different from our usual formulae. Maybe this is the route to understanding ou.

I gave a formula for the A field due to a domain wall, and this could be used for the induced voltage if
the domain velocity is known (you would have to integrate over the length of the coil). The domain
velocity can be controlled by the driving waveform (after all it is possible for the wall to be held
stationary with suitable DC, it doesn't just move by itself). So at low frequencies, and for coils wound
over significant lengths of the core (which you would normally do for power transformers), the B
induction would be seen to obey normal transformer rules. But at higher frequencies there will be a
velocity limit set by the material. I have seen on Aspden's site an analysis for the Hans Coler machine
where he equates domain velocity to stress waves (acoustic velocity) in the material. I bow to Aspden's
superior knowledge, and would point out that the 40kHz frequency for Bearden's MEG is not
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unreasonable for this velocity.
Finally I have available some ferrite ring and C cores. Some of the ring cores are square loop (with the
magnetostriction effect which can shatter the core of driven at mechanical resonance). Others are not.

I will experiment with the MEG coil configuration, and with the core placed between my two big slab
magnets. When I get time, which will probably be into December.

Best regards

Cyril Smith

Eﬁ’ cyrilsmith@camelot64.fsnet.co.uk

Sujet : MEG

Date : 12/11/00 11:28:07 Paris, Madrid
From: cyrilsmith@camelot64.fsnet.co.uk (Cyril Smitht

Flux from secondary current
This flux 15 1n phase with the secondary current
and with the forward emf driving this current
because the load 15 purely resistive,

Actual Flux
This flux 15 responsible for the back emf

in the primaty and the forward emf in the\
secondaty.

..—r—"ﬂfﬂ_'—ﬁ

Flux from primary current
Thiz flux 15 in phase with the primaty current
and neatly in phase with the back emf

The gif above shows the phasor diagram for a transformer. The fluxes from the primary and secondary
currents almost cancel, but not quite. What remains is the actual flux in the core which drives the
emf's. The secondary current (and flux vector) is in phase with the induced emf (because the load is
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resistive). The primary current (and flux vector) is almost in phase with the induced emf, so the
primary impedance as seen by the input source is almost resistive: the small phase angle here is the
inductive component needed to "create" the actual flux. As you reduce the load resistance you get
greater primary and secondary current, so these two flux vectors get bigger (assuming the source can
drive the increased power). But you can't do this ad infinitum. The power transfer limit is reached, not
by the core's ability to carry the flux (for a given voltage the flux swing is constant, independant of the
power transferred), but by the copper losses.

The above is for classical transformer design. With the MEG, I am not so sure that classical procedures
apply, as you will see from my other mails.

Regards
Cyril Smith

E’ cyrilsmith@camelot64.fsnet.co.uk

Read the previous paper from Cyril Smith

Return to the MEG project home page
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MEG Theory
Why it Works, The Simple Explanation

By Dave Squires 11-08-2000

Consider the physical layout of the MEG. Y ou have a stack of neodymium magnets in the center of a rectangular toroidal core. The magnets touch each side of the
core on the inside. We have no coils on the core yet.

What does the magnet flux do?

The flux from the magnets will divide equally between each leg of the core. So we have half the flux flowing on the right and half on the | eft. See picture below of an
FEMM simulation of this.
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We now place coils on this core. We use two control coils on the top on each side of the magnet stack. And we wind two output coils on each vertical leg on opposite
sides. The output coils are not shown on the FEMM simulation pictures.

OK, it isset up. Now we want to switch all the magnet flux to one side by opposing the magnet flux with the opposite control coil. How much flux will the coil need
to generate to do this? Well, the answer of course is half the magnet flux since that iswhat is flowing in that leg. The other control coil isin the off condition, and
open circuited, so no current can be induced in it and hence no back-flux generated. The core must not be allowed to reach magnetic saturation or more energy will be
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required to force the flux to the other side.
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Then we turn off the control coil and what happens?

Remember both control coils are now off. The magnet flux will return to its original starting condition of half the flux flowing on each side asin the first picture. Does
the magnet need any help to do this? No, of course not. When we did this we a so removed half the magnet flux from the other leg when the control coil was on. The
first half cycle we only see half the normal induction level in each output coil because at the start we only switch half the magnet flux into one leg and out of the other.
So the total change is Bmag/2.

Now on subsequent cycles we let the magnet flux return to its original steady state and let the magnet do the work. Both control coils are off while this happens. Just
when the magnet flux reaches its equilibrium point we turn on the other coil and keep the flux change going the other way. Each coil only needs to always switch half
the magnet flux not al of it. After thefirst half cycle we see a 100% change of the magnet flux in each output coil on each cycle for an input power that is half the
output. This assumes that we are activating the control coils for half of each cycle. This means we have a theoretical maximum COP of 2.0. We are using the magnet
stack as aflux battery and "letting" it do half the work. See the next picture for the second half cycle. These FEMM pictures model the settled state after switching is
complete at the zero crossing of the output sinewave.

http://jnaudin.free.fr/html/megdsqgth.htm (2 of 4) [5/2/2002 11:18:02 AM]



MEG Theory by Dave Squires

chqd - femmyiem
Eie Edil Zoom Mew Opsraion Plotir  |rteorate Help

= olm el wlrl SiEl sl=0laje]t]+]=]

1.3 Ter000
1.262e1000 : 1.377e+000
1274000 : 1,252 c+000
L 1.001e+000 2 1.127c+000

| 8.762e-001 : 1.001 e+000
7.511e-001 : B.762e-001
6.259e-001 : 7.511e-001
5.007e-001 : b.259e-001
3.755e-001 : 5.007e-D11
2.504e-001 : 3.755c-00
|| 1.262e-001 : 2. 504e-001
|| «1.252e-00

Density Plot: [B]. Tesla

Polre: w4 RSIN. ¥ 11308
B = oL T7Ee-000 Mrhemne
1Bl 6. 190e-00L Tesla

Bl = & 2070003 Trrld

Dy = =6.130e-00L Teild
IHl = G.63EerNIL Mo
Tl = %.6672-00L Angn
Ehy = -F.53LctRAL Anpin
ara_=" F.36Let00) (oclakdve)
ey = PAELeHNIE (oelabive]
E = 2.07Letddl Toalesin'd
T 0. 0MeeRhh Bhnid

Jsi=1 GO0 y=7 9E00) | | I

Now how can we improve it further? Faster switching using more exotic core materials could help. The higher the rate of change of the flux (dB/dt) the more output
we get. So higher frequency operation is favored. The Bearden MEG claimed a COP of 5.0. It is very possible that the use of the particular nano-crystalline core
material and operating at 40K hz can give a COP of 5.0. Also, changing the duty cycle might help to reduce the input power.

Jean-Louis Naudin has seen a COP of 1.75 using standard grain oriented silicon steel. This tends to confirm my hypothesis above. Core losses might prevent reaching
a COP of 2.0 with thismaterial. So at minimum, so far, you can get an OU solid state generator with again of 1.75. Just this alone could allow you to reduce your
utility bill by about half if you put these devices between your breaker panel and your appliances. Y ou could cascade them also to use 100 watts to get 15KW. It
would only take about 9 stages to do this. What Jean-Louis has shown will do the job all by itself with no refinement. Y ou just need bigger magnets, core section, and
cails.

Power Gain Factors When Cascading Stages
This table is generated assuming you start with 100 watts input to stage 1 and size each stage appropriately to handle the power generated.

Stage Power Gain Power Output

11.75 175watts

2 3.06 306watts

3 5.36 536watts

4 9.38 938watts
516.41 1,641watts

6 28.72 2,872watts
750.27 5,027watts

8 87.96 8,796watts

9 153.94 15,934wetts
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What this meansis you could create a power system to provide all your household power needs with only 100 watts drawn from the power grid. The only real reason
to use the power grid isfor the right frequency for all your present appliances. Done with an oscillator you could use a battery or hand crank generator to start it up
and then run off a capacitor bank for the first stage. If the magnetic transistor idea proves out then one stage or two stages might be sufficient.

Eé’ Dave Squires ( 11-08-00 ) mailto:djsquires@plix.com

Return to the MEG project home page
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The Magnetic Transistor Theory by Dave Squires

Magnetic Transistor Theory

By Dave Squires
Date: 11-03-2000

To make any transistor you need a material region where you can control a great
amount of the flow of something with a small amount of something. This gives
gain or amplification. For a magnetic amplifier the goal would be to use a small
amount of input current to switch a large amount of magnetic flux into an output
coil. A strong rare earth permanent magnet would be used to serve as a magnetic
battery or permanent source of magnetic flux.

If any core material the amount of coil flux required to switch the magnet flux
would be equal to the magnet flux. The H or magnetic potential required to reach
this flux level 1s determined by the permeability, the shape of the BH curve, the
number of coil turns, the coil length, and the coil current. The equation is stated
as follows.

H = NI/L -- where N is the number of turns, I is the coil current and L is the coil
length in meters.

The magnetic flux density, B, is written as:
B = K 4H; where I, is the permeability and H is the magnetomotive force or

potential as shown above.

Ha here is the absolute permeability and not the relative
permeability.

Relative permeability is expressed as,

My = Fa/lg where 10 is the permeability of vacuum

So the absolute permeability we need is:
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LY T TS

Substituting in the equation for B we get,

B=Kl.HoH

Then substituting for H we get,

B =M, P oNI/L

For the case where we will be switching a constant magnetic flux from a
permanent magnet the magnetic flux density B will then be constant as long as
the same core cross section 1s maintained.

Now let’s assume that we will use two different core materials in the magnetic
circuit. We will use a core material of relative permeability M1 for one core and

IL» for the other core. Also, let’s assume that N and L could be different for the
general case. So we have N, N5, L{,and L,

Now since the magnetic flux density B will be constant we can set two equation
equal to each other as follows.

B = B, and then substituting the expanded formulas for each we get,
HritoNdy/Ly = Pratoly/L,
If we then solve for I, we get

W1 PoNgl 4/ Ly Pr1PoN I 1L

Py oPoNy/ Ly ProloNoLy

As you can see M() will cancel out and the result for the general case reduces to,
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PN Ly

So it can be seen that if the number of coil turns and the coil lengths were equal the output current
would be the ratio of the control coil relative permeability ”rl to the output coil core

permeability l"‘rztimes the input current. The equation for this special case would reduce to,

Now we must keep in mind that we need a changing magnetic field to cause any induction in the
output coil. So the control coils in a magnetic transistor device must be constantly switched with a
periodic waveform of some kind. The rate of change of the flux or dB/dt must be as fast as
possible to get the maximum output from the output coil. Also, the cores must never go much past
the saturation point. The material can be made to traverse its BH curve just up to the knee of the
curve for the material, but should remain on the steep slope portion so that extra H is not wasted
with little change in B. Even going around the knee of the curve would waste energy with little
benefit unless the knee is sharp.

It can also be seen from the above special case that if the material is uniform in permeability that
there is no gain and you have a 1:1 transformer. Of course this is the ideal case where core losses
are not taken into account. When core losses are subtracted the output current is less than the input
current by some small amount of 1% to 5%.

The objective is to use as small as possible an input control current to control a large flux from a
strong permanent magnet. It is obvious we need to match the magnet’s B field for the given core
cross section to be able to switch the magnet flux completely. The control coil would operate in
blocking mode with opposing flux to do this. It would then have its permeability approach 1 and
look like an air gap. To get the smallest H to do this we need the highest permeability material we
can find with a high enough saturation induction level capability. We also need a square loop BH
curve with a small sharp knee to the curve. The more vertical the curve the better. Metglas
2605SA1 material from Honeywell Amorphous Metals fits this bill nicely. For the rest of the core
we can use cheap M1 grain oriented silicon electrical steel. Metglas is expensive, but fortunately
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we only need a small amount for the coil core.

One other item is that we must make sure that there is no coil wound on the same high
permeability material that is allowed to conduct when switching the magnet flux with the control
coil. If this 1s allowed then the Lenz's Law back flux reaction (counter EMF) will oppose the
control coil equally with lower current and destroy the gain we want. Any power extracting coil
must be wound on the lower permeability material so that higher current and power can be
extracted to generate the equivalent Lenz's Law back reaction to the changing flux from the
magnet.

It should be easy to see that saturation of any of the cores must be avoided. Otherwise flux will be
lost outside the core. If this happens the required H is lowered and the gain will be reduced.
Therefore it is desirable to keep all the flux contained inside the core at all times. Flux leakage
will be detrimental to maximum efficiency.

Summary and Conclusions

1. A magnetic transistor can be made by using materials in the magnetic circuit that have widely
differing relative permeabilities.

2. The gate or control area should use the highest permeability material so that a lower
magnetomotive force H is required to generate the same magnetic flux density B in the magnetic
circuit core. Lowered H means lower coil current and lower input power.

3. A constant cross section of core material for the control section and the lower permeability
section should be maintained.

4. Magnetic saturation should be avoided in all core sections. The control gate core can be taken
right up to saturation, but should not be pushed beyond it because the H requirement goes up
rapidly and energy will be wasted lowering the efficiency.

5. The BH curves of the core materials should have square loop characteristics with low
hysteresis. This means that a small H is required to get a large B field density.

6. The control coil section operates to oppose the magnet flux. When not required it must be open
circuited and no current allowed to flow. It does not need be used to generate attractive mode flux
to favor the magnet flux flow. There is no need to do this. The off core simply completes the
magnetic circuit for the magnet through the control core.

7. The gain realized is the ratio of the control coil core relative permeability divided by the output
coil core relative permeability.

8. Since the control coil current is so much lower small power MOSFETSs or medium power
bipolar transistors can be used for the switching controller.

Why this Should Work in the MEG

Lenz's Law back reaction says this must work.
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Consider that the magnet flux is constant through all portions of the magnetic circuit. We just
need a lower H value to switch the magnet flux because of the very high permeability material in
the control coil core. We assume we must create a B field in the control coil core equal in
magnitude to the magnet's B field in order to block it completely. Now we have switched the
magnet flux into a different magnetic circuit by blocking the magnet flux and allowing it to flow
into the opposite leg. The control coil there is off and no Lenz's Law back reaction is allowed
from the "off" state control coil. One hundred percent of the magnet flux is switched to the
opposite leg of the circuit. Now Lenz's Law says that while the flux in the output core is changing
there will be a back reaction to oppose the change in flux that will be equal in magnitude. This
assumes that maximum current is allowed to flow in the output coil. To get a B field of equal
magnitude to the magnet flux you will need a much larger value of H due to the much lower
permeability of the output coil core. A larger value of H means a larger current must be generated
in the output coil to create this amount of back flux. So Lenz's Law is responsible for the OU gain
we can achieve. OU factors in the range of 30x to 50x should be easily attainable. These are
efficiencies of 3000% to 5000% minus some small core and copper losses. And the whole unit
would be solid state increasing the reliability tremendously.

Dave Squires ( 11-03-00 ) djsquires@plix.com

Return to the MEG project home page
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Throughts about the MEG principle

The Magnetic Amplifier Experiment

By Jean-Louis Naudin

created on 11-03-00 - JLN Labs - last update on 11-03-00

NO MAGNET ]

Actuator
Coil

10.6 ohmms

L=155 mH k &
R=33 ohms \ 4,
I/

Ferrite Rod
Diam.= 8mm
Length = 100 mm

Magnetic Amplifier Experiment v1.0 - 11-03-00
by JL Naudin - Email: JNaudin509@aol.com - JLN Labs 2000
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Tek HLE 255515 8 ACQs 1 0.000 vbC

] VTG
1 tw1RMS
1.099 v

11 Pk-PK
] 3.92v¢

] CUR
1 w2 RMS
112.67mA

1 PWR
] MRMS
13 78mw

Ch1 2%y By ch2+ 20ma By M 10ms Chl -~ F20mvy
SOomyw MagAmp vi.0 - JLH Lab=s 2000

Tek [TILE 25ks /s 74 A0s [ 0.0071 Vi<
Nﬁ'MﬁGH’ET"'?”"?""?""?""INW

SN LN LN L A S5TmA
7N N 7 7 PWRINP

1 M RM5
1853.2mw

:

chi ™~ Bw e B M i0ms hi 7  32omy
(Math| 2w MaoAmp v1.0 - JLH Labs 2000

The power OUTPUT on a 100 ohms resistor is 13.78mW without magnet
The power INPUT is 853.2mW without magnet
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WITH MAGNET

Ferrite
Magnet

10.6 ohms

L=85mH
R=33o0hms

Ferrite rod
diam = 8mm
Length = 100 mm

Magnetic Amplifier Experiment v1.0 - 11-03-00
by JL Naudin - Email: JNaudin509@aol.com - JLN Labs 2000

Hold =S 5!5 16 "“:95 5 . 004 vDc

-1 VTG
1 tw1RMS
1.309 ¥

et Pk -Pk
] 5.28 ¢

] CUR
1 w2 RMS
115.11ma

-1 PWR
1 1 MRms
/. \J30.39mw

WITH MAGNET )

Chi 2 Bl,.,l ChZ1 ZomA By M 1l]l'|'|5 (h1 .-"' F20my
SO0m MagAmp v1.0 - JLH Labs 2000
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Tek GHLE 25ks:s 7 Acgs = 0.001 vopc

WITH MﬂGHET 5 INPUT]

i /’\/"\/’\/\/’\“5
VRV VIEVIEVE -

rr/“'\.l ﬂ ﬁ .-"‘—‘l'n (l,»'“"“s SE2.6mA

BEE.EI‘I’lW

M

Ch1 2 "|.' E,.,l {h2+ 1 A Biy M 1l]m5 (h1 .-" 160mYy
2 W MagAmp v1.0 - JLH Labs 2000

The power output on a 100 ohms resistor is 30.39mW with the magnet
The power INPUT is 856.2mW with the magnet

The power OUTPUT increase of 53.6% while the power INPUT increase of
0.35%
when the magnet is added at one side of the ferrite rod...

Thereis NO Overunity here, but only some food for thinking...

Return to the MEG project home page
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w.The Worldwide M EG replications > 9

created on March 28, 2002 - JLN Labs - Last update March 29, 2002
All informationsin this page are published free and are intended for private/educational purposes and not for

commer cial applications

- | The MEG v1.0 build by

1 rr.-;'. I

Swein Utne an friends
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The MEG v1.0 build by

The Bauer's MEG replication

M anfred Bauer

The MEG v1.0 build by Ben

Meg 1 by Ben Thomas
Thomas

Return tothe MEG project home page
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(Thisartwork isfrom Jean-Louis Naudin's Web)

The Motionless Electromagnetic Generator Project

The MEG Project

'..This one works beautifully and produces COP=5.0..." say Tom Bearden - ( COP=5is equal to an efficiency of 500% )

The MEG v1.0 build by Svein Utne and friends

Created on 19. November 2000 - Last updated 30. juli 2001

Cdlifornia I nstitute for Physics and Astrophysics

An Introduction to Zero-Point Energy

Quantum physics predicts the existence of an underlying sea of zero-point energy at every point in the
universe. This is different from the cosmic microwave background and is also referred to as the
electromagnetic guantum vacuum since it is the lowest state of otherwise empty space. This energy is so
enormous that most physicists believe that even though zero-point energy seems to be an inescapable
consequence of elementary quantum theory, it cannot be physically real, and so is subtracted away in
calculations.

A minority of physicists accept it as real energy which we cannot directly sense since it is the same
everywhere, even inside our bodies and measuring devices. From this perspective, the ordinary world of
matter and energy is like a foam atop the quantum vacuum sea. It does not matter to a ship how deep
the ocean is below it. If the zero-point energy is real, there is the possibility that it can be tapped as a
source of power or be harnassed to generate a propulsive force for space travel.
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Casimir Effects and the Quantum Vacuum Energy

Thereis growing interest in the nature of, and possibly even the manipulation of, the quantum vacuum. The
vacuum stress predicted by Casimir in 1948 between conducting plates due to modification of the electromagnetic
zero-point fluctuations has been confirmed by experiments. Agreement with theory at the five percent level has
been obtained in a micron-range cavity (Lamoreaux, Phy. Rev. Lett., 78, 5, 1997; see also Lamoreaux, 1999).
Thermodynamic analysis has also shown that it is apparently possible, in principle, to extract energy from the
guantum vacuum. More specifically, no violation of thermodynamics appears to result from such a process
involving the ZPF. Although numerous unsubstantiated claims of ZPF energy tapping gadgets may be found on
the internet, no one has yet devised any radically new means to extract such energy on a practical scale. Only a
very minute and impractical level may be achieved using Casimir plates (which is nonetheless important as a
proof of principle; see for example the article " Extracting electrical energy from the vacuum by cohesion of
charged foliated conductors' by Robert Forward, Phys. Rev. B, Vol. 30, 1700, 1984; for more recent theoretical
analyses see Cole, 1999, Amer. Inst. Physics Conf. Proc. No. 458, 960, 1999 and Cole & Puthoff, Phys. Rev. E,
48, 1562, 1993).

Fran De Aquino:Superparticles from the Initial Universe and deduction of the Fine
Structure Constant and Uncertainty Principle directly from the Gravitation

Theory. (updated 30-03-01)

Fran De Aquino - Physics Department, Maranhao State University,
S.Luis/MA,Brazil.

All information'sin this page are published free and are intended for private/educational purposes and not for
commercial applications

The MEG diagrams published in these pages are currently under test by JL Naudin and soon also by Svein Utne and
may be subject to modifications after that they have been published on thissite. They aretheresult of some attemptsof a
private and fully independent replication by the author. These diagrams are not the original MEG diagrams being tested
by the Bearden'steamwork or some accr edited labs.

Disclaimer: The author assumes no liability for any incidental, consequential or other liability from the use of this
information. All risks and damages, incidental or otherwise, arising from the use or misuse of the information
contained herein are entirely the responsibility of the user. Although careful precaution has been taken in the
preparation of this material, | assume no responsibility for omissions or errors in the diagrams or measurement data
published here.

Tom Bearden made shockwaves when he published his MEG in October 2000. The result was so unbelievable,
that it was difficult to take it serious. Then JL Naudin tried to duplicate the result, and in the beginning of
November Naudin started to get results that could be over unity. That is more power getting out then what is put

http://www.msoft.no/meg/ (2 of 11) [5/2/2002 11:21:15 AM]


http://xxx.lanl.gov/abs/quant-ph/9907076
http://www.calphysics.org/articles/cole_staif_99.pdf
http://www.msoft.no/meg/superparticles.htm
http://www.msoft.no/meg/superparticles.htm
http://www.msoft.no/meg/superparticles.htm
http://www.msoft.no/meg/superparticles.htm

The MEG Home page

in to the system.

On 17. November, Naudin got results that showed 29 Watt out from less then 4 Watt in. The public interest was
so over whelming that Naudin was drowning in emails and all sorts of questions, so he had to stop his open
posting of his results, and also reduce his email activity. Now his latest results are restricted to only people that is
taking an active part in MEG testing, and can share results from their own experiments.

With close contacts with people at SINTEF and The University of Trondheim we hope to be able to duplicate the
results of Tom Bearden and JL Naudin, and we will share the result with you as the project devel op.

One of the problem at the moment is to be sure there is no error in the measurements of power going in to the
MEG and of that coming out. The input is DC between 10-30 Volt, so it should be possible to measure with high
accuracy. The output is AC at high voltage of 500 till 1500 Volt (depending on input). At the moment there are
still room for some error in this measurements, so it is inconclusive until some better test has been made.

Some researchers that we have contacted ( that would like to be anonymous at present time) after more close
study of the work done and published by Naudin is starting to believe Naudin is really getting over unity.

The final proof will be when there will be a closed loop. So the MEG is powered by its own output power, and
still got some extra power. We are al waiting for Naudin to make thisfinal step very soon.

We have sent Naudin some examples on how the step-down transformer can be built

You may look at it here: Pagel Page 2 Page 3 and Page 4 ( about 80KB )

Can you find the error on page 47?

The MEG we are building in Trondheim has the following characteristics:
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If you want to look at some pictures of the MEG parts before assemble

Primary coils 50 turns and the secondary coils 2000 turns
N2/N1 = 2000/50 = 40 The secondary coilswireis reduce to size 0.15mm to get more turns.
Now we have to make the electronics. | hope it will be done this weekend.

Rp=Primary resistance Rs=Secondary resistance

DC resistance [ohm]:
Rp1=0.3 Rp2=0.3
Rs1=130 Rs2=133

We started testing 3. December, and have already more then 90% efficiency.
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We have aready broken two transistors. Let it be awarning to others. We have up to 60V olt coming back in the
primary coils. In the pictures below you will see some results with one transistor broken.

On the next picture you will see this back current that oscillate and die out. We are using only 50 turnsin the
primary coils. If we will make an other | think we will use 200 in the primary coil, to seeif this (green line) will
be more nice.
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. Core and magnet information
. Some tips on how to wind the secondary coils to avoid sparking

| nteresting papers and documents about the project :

Y ou may download the MEG document at : http://www.ott.doe.gov/pdfs'M EGpaper.pdf

Note ( 10-26-00 ) : The MEG Paper has been removed from the DoE site, but you may download it :

. http://www.cseti.org/bearden/M EGpaper.pdf

Note ( 11-21-00 ) : The MEG Paper has been removed from the Cseti web site, but you may also

http://lwww.msoft.no/meg/ (7 of 11) [5/2/2002 11:21:15 AM]


http://www.msoft.no/meg/Core_and_magnet.htm
http://www.msoft.no/meg/Isolation.htm
http://www.ott.doe.gov/pdfs/MEGpaper.pdf
http://www.cseti.org/bearden/MEGpaper.pdf

The MEG Home page
download it at :
. The Moationless Electromagnetic Generator: Extracting Energy from a Permanent Magnet with

Energy-Replenishing from the Active Vacuum, a PDF document ( 69 pages 1,29 MB), explanations
and test results by T.E. Bearden (Alternate site)

If you don't have the Adobe Acrobat reader you may download it freely at : !;&;TE‘“ -:'l;ﬂ’:f
nhe

. Giant Negentropy from the Common Dipole By T. E. Bearden (PDF Format 86 KB)

. On Extracting Electromagnetic Energy from the Vacuum By T. E. Bearden (PDF Format 160 KB)

. Thoughts about the MEG principle ( partl) by Cyril Smith

. Thoughts about the MEG principle (part 2) by Cyril Smith

. The MEG, Why itsworks, The simple explanation... by Dave Squires

MEG : See an animation with a simulated model

JLN Labs

. TheMagnetic Transistor Theory by Dave Squires

. The Magnetic Amplifier Experiment v1.0 by J-L Naudin

. QuickField Flux Density Simulation Animation of the MEG (25. November)

. The MEG v3.1 with QWatts light bulb

. The MEG v4.0 made by Naudin with the Cross-Flux magnetic gates setup (8.

December)

. The Sweet'sVacuum Triode Amplifier

Mag Resonance of Elements at certain B
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http://www.egroups.com/files/electroaerodynamics9/Coler/MEGpaper.pdf
http://www.egroups.com/files/electroaerodynamics9/Coler/MEGpaper.pdf
http://www.adobe.com/prodindex/acrobat/readstep.html#reader
http://www.ott.doe.gov/pdfs/bearden1.pdf
http://www.ott.doe.gov/pdfs/electromagnetic.pdf
http://jnaudin.free.fr/html/meganim.htm
http://jnaudin.free.fr/html/meganim.htm
http://www.geocities.com/drspark86/meg.html
http://jnaudin.free.fr/html/meg31.htm
http://jnaudin.free.fr/html/vta.htm

The MEG Home page

Some interesting info about resonant frequency of elements
at a certain magnetic field strength.

http://bmrl.med.uiuc.edu:8080/periodic/

http://bmrl.med.uiuc.edu:8080/MRI T able/

http://bmrl.med.uiuc.edu:8080/M RI Table/nmrcal c.html

Links to some other devices that might extract energy from the vacuum

Some technical infos:

Fe-based Nanocrystalline Toroidal Core for Current Transformers :

Characteristics: Nanocrystalline alloy has similar features of high initial permeability and temperature stability,
less gravity and packing factor than that of Permalloy. Under the same conditions of core size and
performance, it is lighter ( about 1/3 lighter) and cheaper than that of Permalloy.

Nanocrystalline Magnetic Core :

Characteristics: High saturation magnetic induction (1.25T), high permeability, high inductance (ten times
higher than that of ferrite), low loss, small volume, light in weight, high electric interference resistance, good
frequency performance and high temperature stability.

For more infos about the Nanocrystalline material see:

« NANOCRYSTALLINE SOFT MAGNETIC ALLOYSFOR APPLICATION IN ELECTRICAL AND
ELECTRONIC DEVICESby V.R. Ramanan ABB-Electric Systems Technology I nstitute

Nanocrystalline magnetic material suppliers:

. BFIOTILAS: Magnetics Components. Softcores material

. MAGNETEC : Tape wound core based on the new nanocrystalline softmagnetic material called
NANOPERM

| nteresting patents to explore which have some similarities or interesting characteristics :
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The MEG Home page

MEG Project status (by JLN on 12-06-00) :

You will find below the only facts about my MEG units that | am able to say today :

- The Output (V/1) signals are really measured by the scope and this has also been checked by various methods
(analog and digital scopes and multimeters), but unfortunately measurement artifacts remain possible,

- the voltage and current are in phase as shown in my scope pictures above,

- a "conditionned" RLoad (100 Kohms, non inductive carbon, 5Watts) is REQUIRED for getting the output datas
measured above,

- the working frequency and the output voltage must be high ( about 20kHz and >1KV peak-to-peak loaded) ,

- the working frequency must be tuned so as to get a pure sine wave and the max amplitude at the output (>1KV
peak-to-peak loaded),

- the switching signal is a squared pulse at 50% DTC,

- the two primary coils must be switched alternatively (see the MEG animated simulation).

- | have used ferrite magnets and an interesting effect that | have observed is :

when the magnet is added and with actuators coils set in the cross-flux magnetic gates configuration, the output
signal increases significantly,

- the Rload warms up quikly when the MEG is switched on,

- in most of cases the "apparent" power measured seems greater than the heat dissipated by Joule's effect in the
RLoad,

most of the power is radiated in EM form :

* With an electronic Teslameter, | have measured 2.8 milli-Tedla ( at 16KHz ) with the probe very close to the
RLoad,

* With an E-Field Strength meter in AC mode, the E-Field = 1250 V/m at 50 cm far from the RLoad,

* With a gamma counter : No gamma radiation has yet been detected

So be carefull if you work close to the MEG transformer because of the strong EM generated.

Not yet checked :

- core saturation effect by the magnet,

- flipping of the hysteresis curves by the actuator coils,

- calorimetric output measurements on the RLoad Vs the Input but in the most of case the "apparent” power
measured seems greater than the heat dissipated by Joule's effect in the RLoad and this makes me pessimistic
about the calorimetric tests results.

Conclusion (on 12-06-00) :

My MEG replication seems to be really close to the original device presented in the Bearden's MEG paper and | think
that | have been able to replicate and measure the same signals at the Input/Output of the device. | have not used
the original electronic and core diagrams from the Bearden's teamwork (because | don't have them..), so may be
there are some important differences between the setups. The purpose of this project seems to be achieved : the
replication of the MEG signals measured at its output is in line with the original papers and the inventors claims.

Now, the BEST verification to do is to convert the "apparent” power measured in useable power such as : light, heat,
mechanical energy (in motors).... and also, of course, to close the loop... This has not yet been done today.

A New Magnetic-Electric Device Can Power Home From Near Free Energy Source

THE POWER SOURCE OF THE FUTURE
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The MEG Home page

ENERGY-EFFICIENT ELECTRICAL POWER ANYWHERE IN THE WORLD...

The Speed of Gravity - What the Experiments Say

Thereisno gravitational pull ... only apush!

The popular belief is that neutrinos pass through matter without affecting it, but is there away we might be able
to take some of the energy in neutrinos, and converting it back to electricity?

This might also be of interest:

. JLN Labs - Jean-Louis Naudin

. LaFonte Research Group

. Electrogravity

. The Fran De Aquino Website

. The System-G from Fran De Aquino

. Engineering The Warp Drive

. The Self Accelerating Plasma Tube or (SAP Tube) by Stefan Marinov

. Professor Stefan Marinov: Famous Free Energy researcher (photo & "A Test of Marinov's
Electrodynamics')
. ThestaticaMachine goto PROTOTY PES

. Thestatica Machine oRIGINAL PHOTOS (takes a long time to load)
. Free Energy page with pictures of Finsrud's perpetual 'sculpture

. Searl Effect Generator (SEG)

. Linksrelated to Energy

. Listof URLS

. Nucleon

. CdliforniaInstitute for Physics and Astrophysics

. The Disclosure Project

Reset July 30 mm
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meg

M otionless Electromagnetic Gener ator
Send me an email at mbauer@execpc.com Last update 12/30/00

QUICK LINKS:

Back to my home page...

MEG replication efforts by JLNIabs

MEG relication efforts by Svein Uthe

12/7/00

The core materia | am using for my replication is aferrite from FROST.
ATC-FROST choke cores

The cross sectional areais approximately 1 inch by 1 1/8 inches.

The magnet is a stack of rare earth grade 27 NIB magnets from Edmund Scientific.
Edmund Scientific

Many different primary and secondary windings have been wound with various turn ratios. Experiments have
been performed using different combinations of windings, magnet orientations, |oad resistances, drive pulse
timing and frequency, and drive voltage. Waveforms are monitored with several Tektronix oscilloscopes.
Input power is monitored with digital volt/ammeters.

Photo of experimental breadboard

The control board is a close copy of the control circuit offered by JNaudin on hiswebsite. Several changes
were incorporated for variable dead time control and different Mosfet driver transistors. Components are
availablefrom Digikey.com More circuit changes are forthcoming to fix the exponential decay of the drive
voltage at the input of the Mosfet drivers. Currently, the TL494 PWM generator chip is not configured for
active pulldown of the gate input of the Mosfet. With a Ciss of 1800 pf for the IRL540 Mosfets, and a pull
down resistance of 1Kohm, adelay of several microseconds occurs between the PWM pulse turnoff and the
Mosfet turnoff. By using the variable dead time control of the PWM chip, correct pulse width can be
obtained, but that is only atemporary fix.

Schematic of original control board
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The optimum configuration | have been able to obtain is 1200 V pp output across a 100 Kohm resistive load.
The output voltage is a pure sine wave. The primary is 100 turns, and a single secondary of 500 turns. Power
supply input is 25.0 Vdc @ 130 Ma., not including the control board power. Operating frequency is 55 Khz,
with minimum dead time control. This is without magnets in the core.

Power input is 3.25 watts. Output power is calculated at 1.80 watts. Efficiency istherefore 55%. No
overunity seen yet.

Y es, an unloaded secondary produces several thousand volts and arcs over in the windings. This has been
verified.

When magnets are added, slightly higher output voltage is obtained in one orientation, and slightly less output
in the other orientation. Still no overunity seen. Efficiency still below 100%.

Price quotes for Metglas cores used by several replication efforts can be found at Eastern Components. The
latest prices quoted for the AMCC-320 Honeywell metglas core is $162.00 US. The AMCC-125 coreis
$87.25 US. Single quantity, shipping extra. Off the shelf cores.

Eastern components

| will utilize the present ferrite cores | have to explore the theories proposed, and to develop procedures for
constructing a newer version.

12/9/00

New information from J Naudin about cross flux switching of the permanent magnet.
Cross flux switching from JLNIabs

| am in the process of changing my design to incorporate the cross flux primary switch. | will try using a
silicon steel transformer core as a starting point. The core was cut on a milling machine to fit across the
ferrite corel am using. I'll try various winding configurations to optimize the performance.

12/12/00

| used a high speed cutoff wheel to cut the silicon steel core to the rough shape to fit over the ferrite core | am

using. Brass hardware is used to hold the stack of plates together for finishing. Then, using a bench grinder, |

was able to slowly widen the gap to fit snugly over the ferrite core. Here, | am using a scrap piece of ferrite as
awidth gauge during final grinding.
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In this picture, here's how the bare cross flux coresfit over the ferrite cores. Note, the ferriteis very brittle
and corners break off easily. These ferrite cores are only being used for show.

Asastarting point for testing, | am using 250 turns of #22 gauge wire on each cross flux primary. This
secondary coil only has 500 turns. Future experiments will use one of my other secondaries previously wound
with more turns from other test runs.
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12/16/00

The cross flux principle seemsto be a dead end for me at the moment. | did prove that the cross flux method
almost got rid of the inductive coupling between primary and secondary windings. Secondary output was
reduced from 1200 Vpp to 20 Vpp due to reduced coupling. The output didn't change with the magnet in the
core or when it was out. So no permanent magnet flux switching occurred. 1t may be a problem with the core
material being incorrect. | am resuming experimentation with the normal primary winding configuration, and
try to get magnet flux switching to occur there.

12/19/00

The control board has had some improvements made. A transistor circuit to drive the mosfets has been added
for better control of mosfet turnoff time. Additional noise suppression has been added to reduce measurement
errors. Larger diameter wires in the interconnect harness were added to reduce resistance and switching
losses.
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The actual MEG unit itself failsto produce positive results due to lack of magnet flux switching. The magnet
stack | use isthe same diameter as the core material. (1 inch) Part of the permanent magnet flux seemsto
short circuit through the air rather than taking the long path through the core material. | will explore using a
triple wide core (3 inch wide), with a 1 inch diameter magnet stack. Thisisto increase the core areato reduce
the possibility of localized saturation. New primary and secondary coils will be needed.

Updated MEG control board schematic

12/23/00

A triple wide core of the same ferrite material is used with new windings. A secondary of 500 turns of #24 is
used, with dual primaries of 100/150/200/250 turns. Multiple taps were used for trying different amp/turn
investigations. Initial test without magnets, 25 vdc at 24 ma, gives 500 V pp output into 100 Kohm. Optimum
operating frequency is 50 Khz.

Here are afew pictures of the wider ferrite core and dua primary windings.
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Adams

MEG Veasion 1.0

By

Ben Thomas

L3-L4 Laminectomy mid April, bitch, starting to get back on feet. | will get back
to the PP amplifier as soon as | can work in my shop. Hang Loose

>Whats next! Parallel Path picturestonight. 04-04-02
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>Results up to now 3-31-02
>The Call
)Test Rig and Results so far!
>The" Over Efficient” Amplifier? Insidethe MEG
)Graphs, More Coming

)M EG Version 2.0 Using Ferrite, Coil constrution, Bobbin, etc.

8041 13
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What's Next?

By

Ben Thomas

Thisiswhat I'll be working with next week. I'm not sure you can get gain in an active system (AC.) Thefields
in the magnets fight the fields in the electromagnets and reduce the gain to <1 no matter what you do. | must
do some more tests to be sure but that isthe first indication that | got from the first several test. I'll make no
claimsor until 1 can document what | say. Hang with mettill | know for sure. | hope I'm wrong.

It's still fun

Ben K4ZEP
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Power In vs. Power out

Y ou make the call.

MEG V 1.0isNOT Over Efficient in any conditions up to 10VDC. | suffer from the same problem most experimenters do in that they do NOT think out their
instrumentation and properly document the results. Math will eat you up, poor memory isamost as bad. Couldn't sleep last night and re-thought out what was
going on. Made the measurements and thisis the result. | forgot how to do a PP to rms conversion and my "over efficient” enthusium took over. YOU MAKE
THE CALL. Arrrghhhhh.

| nformation:

All AC measurements were made on calibrated scope. Load resistor is a 5-watt precision film 100-ohm resistor. Frequency
of deviceis113 kHz. Lampis6 VDC 150 Ma.

Formulas used:

DC watts. P=EI, DC power from the supply using the voltage and the current as indicated.
AC walts- P=AC=1/2 PP X.707= equivalent DC volts = P=E X E/R (E squared/R)

If you have 10V PP, itisequal to 3.53 Volts DC in a power equation.

Or 3.53 Volts DC will put the same heating power into a 100-ohm resistor as 10V PP AC.

Not shown isthe loss in the core. Measured current without load and off resonance was linear as expected and could be
lowered using a better core. At 10 VDC, the power into the core was

100 ma or about 1 Waitt.

First comes the graph that you make your own decision about. The second picture is the scope of the device with the AC
power into the 100-ohm resistor. The third picture is the device driving a LAMP. Calculated power shows this deviceis
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Power
only about 40% efficient driving that type of load. | might run agraph on it later but its problem isthat it isNON linear in
it's response to alinear AC waveform so it would appear to distort the indicated power calculations. A graph will be
helpful to see what isgoing onin alamp. I'll post it later if it is applicable to this discussion. The brilliance of the lamp,
referenced to asimilar DC situation would indicate more out than in but looks are alousy way to make a living.

Note also | am only running this device up to 10 volts at this time due to lack of good heat sinks on the power FET's. Oh
yes, Purpleis AC power, Black is DC power.

DC power in Vs. AC power out

—— Series
—u— Series?2
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DC volts In
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I'll post a decent schematic and drawing later. This should be able to be duplicated by any good electronics person. The
patent information is NOT enough to do it. Some of the things | stumbled upon, some | thought out. Electronically there
are some things you have to do, not complicated that makes it work properly. | will pass them along with the schematic. It
will take afew daysto do as | have to get up to speed on a new schematic editor. Please be patient. What a difference a day

makes.
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—#— Seres]

Thisisagraph of the Voltage in DC (measured to 3 places) vs AC Peak to Peak out, note it is absolutely linear! | have a
poor transformer! ARrrggghhhh.

Thanks

Ben K4ZEP
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The Heart

The Call

The coil toroid form is available from :

http://www.antennex.com/palomar/page _7.htm There are 4 coils on this Torroid
coil form.

2 EA, driver coils, 40 turns each of #26 enamel wire, .30 Ohms DC.
1 LV coail of 20 turns each of #26 enamel wire, .15 Ohms DC.
1-HV coil of 60 turns of #26 enamel wire, .45 Ohms DC.

The core form has a dlot cut through it (bandsaw) the width of the magnet you
plan to use, the magnet is then epoxy glued into place. Excitation windings are
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The Heart

the wound on the toroid all in the same direction using a home made bobbin to
wind the specified number of turns on the form. If there is any interest, I'll put
pictures of how | made the cail, the bobbin, etc.
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The Test Board

11:00 p.m. Thisisthe test board so far today. The coil isin the mid-right, the two IRF
840's are in the center. The two chips above and below the Power FETS are the drivers.

| am using quad sections to get the speed to drive the FET's with a rise time of about
20ns/volt. The deviceis VERY sensitive to frequency. My unit seems to work best with
the frequency of 306K hz. | am driving the device with an external HP3310B function
generator. The drive circuit pulls 2.6 Mawhile running. | have run the output up to

10V DC to the drive cails. At this voltage, | pull .28Amps or 2.8 watts DC into the
power fets. The two power supplies give the following output at that voltage. The low
voltage supplies with a4Kohm load, 3.2VDC at .7 Ma out. The high voltage supply puts
out 11.87 VDC with a 15K ohm load or about .7 Ma out. Not much to brag about right
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now but it isworking as expected.

Things to do tomorrow.

1. Heat sink on the power FET's.

2. Self-run the driver section should occur at around 30 VDC into the output. Thisis
where the turn selection was calculated. Power in the FETS has to be watched
CAREFULLY'! The circuit is so simple that there is no room for error. Got to |ook
alot more at the waveforms and try different combos on the switching coils.

3. Gradually work up to 75V DC on the output. Care must be taken to keep from
blowing the outputs. Never turn off the drive with output drive connected in this
configuration as one FET will be ON! Smoke!

Going to bed.
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Amplifier

The Super Efficient Amplifier
By

Ben Thomas

Well gang, | have put about 20 hours on the bench building this MEG circuit. |
have learned alot and I'll try to pass on some of what | have learned.

First, let me say, what is shown in Patent #, 6,362,718 B1 isincomplete and does
not work as shown. It is agood place to start but not a good place to finish. A lot
of important information is left out such as (and I'm being picky!):

1. How do you convert the VERY HIGH VOLTAGE down to a usable source?

2. On sheet 3 of 5 of the drawings, how does the voltage get from a square
wave in the primary to anice sine wave asshown in Fig 6 E, F!

3. Also note, Fig 6G and 6 H show a problem in the switching and filtering
circuit because of the artifact on the current trace.

4. Fig. 6 C does NOT address the high voltage spike (back EMF) developed in
the circuit and which when it is operating correctly goesa LOT higher than
indicated.

As | worked with the circuit, | owly learned to appreciate what is going on! Lets
start of with some general observations.

A. To make power, it TAKES power. Quit thinking about Maand 10-30 volts.
Start thinking AMPS an > 50 volts.

B. Think of the AC resistance of the coils, DO not worry about the DC
resistance of the coilsthisisan ACTIVE device.

c. Think the circuit either works at any ratio of turns or it won't work at all.

D. THINK RESONANCE IN THE SECONDARY! THAT ISWHERE THE
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SINE WAVES AND SUPER EFFECIENCY COMES FROM! When the
secondary is at resonance the current drops in the primary, there is less heat
In the primary circuit and the sucker startsto purrrrrr.

E. THINK OF WAY S TO USE THE BACK EMF pulse, thisimproves the
circuit efficiency.

F. My deviceisamost 100% efficient (22 watts in, 21 watts out) at 22VDC @
1.12 ampsinput, 103 kHz, 60VDC @ .35 amps DC out. It powersthe
driving circuitry with no fuss or bother with a simple regulator. Just asa
afterthought | tried a standard 30 W. desk lamp | have on my workbench as
aload and it drivesit to about one half normal brightness. | can only test for
afew seconds due to heating in the FET's. | fully expect it to go SUPER
EFFICIENT (aterm | have coined) at about 25V DC input and about 1.25
Ampsinto the INPUT cails. For the next few days, | am stalled till | can
borrow from work a 40V DC 10 Amp. Programmable supply, A few dozen
changes to the circuitry, add heat sinks to the power FETS and rewind the
input coils with larger wire (I used #26 wire) as | had no idea what was
required at the start. In the meantime, I’ m going to add an on board square
wave VCO. | have discovered a simple way to control the output by
controlling the frequency around resonance.

First, some basic data:

Voltage to drivers=9vdc battery start, regulator run in
complete circuit.

Current in drive circuit approximately. 3ma.

Voltage to driver coils 10V DC.
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Current in driver coils about .36Amp/ 50% duty cycles each
coil.

Voltage in 20-turn output coils 34V PP Sine wave AC. 103
kHz. No load.

Voltage into thel00 ohm resistive load is 20V/PP.

The voltage and current seem to be linear in the input coilsin
a non-resonance condition. The voltage in the output coilsis
NOT linear but slightly logarithmic when resonance. | have a
hunch the curve isindicative of the efficiency of the
magnet/core/coil combination.

Note: If you do NOT have aload on the output coil, the
voltage will rise to abnormal levels. Also, note, at 10VDC,
the efficiency islow. It really takes off and the efficiency
goes up dramatically at about 18-20 VDC input. The patent
shows that the device is always "Super Efficient” | find that
not to be the fact in my unit and there is (should be) a cross
over point where it goes into this condition. | am using only
10VDC to the coils for this test as everything is stable and |
don't have to use heat sinks on the FET's. | noted in
someone's evaluation of the MEG and the patent that it was
said, "you can't get a patent” unless you have aworking
model. NOT TRUE! | have seen more patents that obviously

http://www.geocities.com/k4zep/Amplifier.htm (3 of 10) [5/2/2002 11:24:02 AM]



Amplifier

did NOT, could NOT work than Carter has liver pills! | feel
sorry for the suckers using a 450 turns on the output coils!
The voltage there must be astronomical without avery
controlled load! Arc over and shorting would be avery
common affair. Oh well. Now to the pictures.

Wavel

Thisisthe waveform to the gates of the FET's

5V/Div, 2uddiv

http://www.geocities.com/k4zep/Amplifier.htm (4 of 10) [5/2/2002 11:24:02 AM]
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Wave2

Thisisthe waveform to the gate at top and the waveform at
the junction of the FET and Coil. Note the 260 V Back EMF
Pul se!
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Wave 3

This s the same waveform on the second FET.

Wave 4

http://www.geocities.com/k4zep/Amplifier.htm (6 of 10) [5/2/2002 11:24:02 AM]
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Thisis both junctions with reference to the first gate.

Waves

First FET gate reference, frequency way low, note the ringing in the secondary
coil!
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Waveb

Thisisat junction of FET and output coil no resonance cap.
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Waver

Thisisoutput coil with Cap at resonance with virtually no load (scope probe
only).

10V/div 34p/p no load.

http://www.geocities.com/k4zep/Amplifier.htm (9 of 10) [5/2/2002 11:24:03 AM]
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Same as above with 100 Ohm load. 20V/pp.

WEell gang that's it for tonight. I'll post morein afew days. I'm kinda burnt out
right now. When | have it in the salf-run mode | will post schematics, etc. Things
change so much every time | change something a schematic is not worth drawing.

Ben K4ZEP

http://www.geocities.com/k4zep/Amplifier.htm (10 of 10) [5/2/2002 11:24:03 AM]
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Graphs

Input voltage to current

—— Seres

Thisisthe input voltage to the coils vs. the input current. Note there is alittle shift in the data due to the
fact that the meter on the power supply isonly accurate to 10Ma. But it obvioudly islinear!
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Graphs

Voltage in to current out

— Seres]

Thisisthe graph of the output coil current after rectification with the shunt resistor in the meter being the
load. It shows the same curve into a 100-ohm resistive load. NOTE IT ISNOT LINEAR and is starting
to kick in at 26 volts.
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The MEG Version 2.0

By

Ben Thomas

It will be afew days before | can get my heat sinks and power supply. To further
my knowledge of what is going on, | am going to wind a new coil using a weak
ferrite magnet to see how it responds to the same number of turns on the
excitation side and the same number of turns on the secondary. | am not going to
add a second HV secondary coil, as| do not need it to obtain the data | need.
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Hereisthe progression of building a coil. The notch is cut on a band saw and then
dressed up with afile for a snug fit and the magnet is then ready to be glued with
epoxy into place.

Data:

Coil formisacore Size T130-2 available from: http://www.antennex.com/palomar/page 7.htm

Primary is# 26 AWG, 40 turns each coil on each side of the magnet.

Secondary is#26 AWG, 40 turns wound single layer on the rest of the form.

A MEG COIL ISBORN

http://www.geocities.com/k4zep/MEG2A.htm (2 of 7) [5/2/2002 11:24:32 AM]
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From left to right, you see the bobbin used to hold the wire you will put on the Torroid and the left shows
a piece of tape holding the wire so you can wind the coil.

http://www.geaocities.com/k4zep/MEG2A.htm (4 of 7) [5/2/2002 11:24:32 AM]
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Here you have the second driver coil wound, and then it is taped up in preparation for the wires to be
soldered on toit.

Here you have the finished driver coils on the left and the wound but not bound output coil on the right.

http://www.geaocities.com/k4zep/MEG2A.htm (5 of 7) [5/2/2002 11:24:32 AM]
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The finished coil, about 2 hours work counting putting it on
the Web page.

Lets seeif it works!

Ferrite SUCKS, I'll document it tomorrow, 3-31-02, I'm
pooped, going to bed.

http://www.geocities.com/k4zep/MEG2A.htm (6 of 7) [5/2/2002 11:24:32 AM]
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I. INTRODUCTION

In this volume, Sachs [I] has demonstrated, using irreducible representations of
the Einstein group, that the electromagnetic field can propagate only in curved

spacetime, implying that the electromagnetic field tensor can exist only when

there is a nonvanishing curvature tensor x,,,. Using this theory, Sachs has shown
that the structure of electromagnetic theory is in general non-Abelian. This is the
same overall conclusion as reached in O(3) electrodynamics [2], developed in the

second chapter of this volume. In this short review, the features common to Sachs
and O(3) electrodynamics are developed. The B field of O(3) electrodynamics

is extracted from the quatemion-valued B"Y equivalent in the Sachs theory; the
most general form of the vector potential is considered in both theories, the

covariant derivatives are compared in both theories, and the possibility of
extracting energy from the vacuum is considered in both theories.

Modern Nonlinear Optics, Pun 2. Second Edition, Advances in Chemical Physics, Volume [[]9,
Edited by Myron W. Evans. Series Editors I. Prigogine and Stuart A. Rice.
ISBN 0-471-38931-5 ;2002 John Wiley & Sons, Inc.
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I. THE NON-ABELIAN STRUCTURE OF THE FIELD TENSOR

The non-Abelian component of the field tensor is defined through a metric " that
is a set of four quatemion-valued components of a 4-vector, a 4-vector each of
whose components can be represented by a 2 x 2 matrix. In condensed notation:

¢ = (¢ ¢", 9%, ¢") (1

and the total number of components of g¢* is 16. The covariant and second
covariant derivatives of g* vanish [I] and the line element is given by

ds = ¢"(x)dx, (2)
which, in special relativity (flat spacetime), reduces to
ds = o*dx, (3)

where ¥ is a 4-vector made up of Pauli matrices:

1 0 01 0 —i 1 0
TR
r=(o il Dol [o) o 5]) o
In the limit of special relativity

9" - q9'¢"* — o*c" — c'c* )

where * denotes reversing the time component of the quaternion-valued g*. The
most general form of the non-Abelian part of the electromagnetic field tensor in
conformally curved spacetime is 1

= %QR(Q" q"—4¢") (6)

To consider magnetic flux density components of F*¥, Q must have the units of
weber and R, the scalar curvature, must have units of inverse square meters. In
the flat spacetime limit, R= 0, so it is clear that the non-Abelian part of the field
tensor, Eq. (6), vanishes in special relativity. The complete field tensor F*v
vanishes [1] in flat spacetime because the curvature tensor vanishes. These
considerations refute the Maxwell-Heaviside theory, which is developed in flat
spacetime, and show that O(3) electrodynamics is a theory of conformally curved
spacetime. Most generally, the Sachs theory is a closed field theory that, in
principle, unifies ail four fields: gravitational, electromagnetic, weak, and strong.
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There exist generally covariant four-valued 4-vectors that are components of
g", and these can be used to construct the basic structure of O(3) electro-
dynamics in terms of single-valued components of the quaternion-valued metric
g". Therefore, the Sachs theory can be reduced to O(3) electrodynamics, which
is a Yang-Mills theory [3,4]. The empirical evidence available for both the
Sachs and O(3) theories is summarized in this review, and discussed more
extensively in the individual reviews by Sachs {1] and Evans[2]. In other words,
empirical evidence is given of the instances where the Maxwell-Heaviside
theory fails and where the Sachs and O(3) electrodynamics succeed in descri-
bing empirical data from various sources. The fusion of the O(3) and Sachs
theories provides proof that the & field [2] is a physical field of curved
spacetime, which vanishes in flat spacetime (Maxwell-Heaviside theory [2]).

In Eq. (5), the product g*¢g** is quaternion-valued and noncommutative, but
not antisymmetric in the indices p and v. The B® field and structure of O(3)
electrodynamics must be found from a special case of Eq. (5) showing that O(3)
electrodynamics is a Yang-Mills theory and also a theory of general relativity
[1]. The important conclusion reached is that Yang-Mills theories can be
derived from the irreducible representations of the Einstein group. This result is
consistent with the fact that all theories of physics must be theories of general
relativity in principle. From Eq. (1), it is possible to write four-valued, generally
covariant, components such as

ax = (4% 9% 9% %) )

which, in the limit of special relativity, reduces to

o, = (0,0,,0,0) (8)
Similarly, one can write
gy = (4%.9y.9%.q7) — (0,0,0v,0) ©)
and use the property
9xqy — 9vqx — OxOy — OyOx (10)

in the limit of special relativity. The only possibility from Eqgs. (7) and (9) is that

L2

axay gy = 2igy
l (11)

OxOy OyOx = 2ioy
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where g! is single valued. In a 2 x 2 matrix representation, this

is
1 _ 0 q,l( _ 01 12
Similarly
0 —ig o —i
2% Yy Oy = l: ] i3
qy [lq%’ 0 } i 0 ( )
3 1 0
3 _ |9z — Gy = [ ]
o [0 -q;] 2= o -1 (14)
Therefore, there exist cyclic relations with O(3) symmetry
2 1e— ;3
axay — avax = 2i4;
&y — 9295 = 2igy (15)

1 3% —

* . 2
ayax ~ Axqy = 2iqy

and the structure of O(3) electrodynamics [2} begins to emerge. If the space basis
is represented by the complex circular ((1),(2),(3)) then Egs. (15) become

* (2) (1)« (3)

1 2 .
aa" —ayqy” = 2iq}

2) (3)* 3} (2)e . (1
ay'a;” ~ dg'ay” = 2igy) (16)

3) (1) 1) (3)* . (2
a2ay" . N Gy = 2ig)

These are cyclic relations between single-valued metric field components in the

non-Abelian part [Eq. (6)] of the quaternion-valued F*¥, Equation (16) can be put
in vector form

gV x q@ = ig®

gD x ¢ = jgV (17)
g x g = ig?r

where the asterisk denotes ordinary complex conjugation in Eq. (17) and
quaternion conjugation in Eq. (16).

Equation (17) contains vector-valued metric fields in the complex basis
((1,2),(3)) [2]. Specifically, in O(3) electrodynamics, which is based on the
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existence of two circularly polarized components of electromagnetic radiation

(2}

g = % (i +1) exp (i9) (18)

¢® = &(ii + j) exp (i) (19)
giving

¢ =k (20)
and

BY = %QRq(a) 21)

Therefore, the B'» field [2] is proved from a particular choice of metric using the
irreducible representations of the Einstein group [1]. It can be seen from Eq. (21)
that the B field is the vector-valued metric field q(3) within a factor % QR. This

result proves that B vanishes in flat spacetime, because R= 0 in flat spacetime.
If we write

1
BY = gOR (22)
then Eq. (17) becomes the B cyclic theorem [2] of O(3) electrodynamics:

B x B = ;g0 pB3)+

(23)
Since O(3) electrodynamics is a Yang-Mills theory [3,4], we can write
a=q"% + 4% + 4"k (24)
from which it follows [5] that
Du(Duq) = 0', qu =0 (25)

Thus the first and second covariant derivatives vanish [ 1],
The Sachs theory [I] is able to describe parity violation and spin-spin
interactions from first principles [6] on a classical level; it can also explain
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several problems of neutrino physics, and the Pauli exclusion principle can be
derived from it classically. The quaternion form of the theory [1], which is the
basis of this review chapter, predicts small but nonzero masses for the neutrino
and photon; describes the Planck spectrum of blackbody radiation classically;
describes the Lamb shifts in the hydrogen atom with precision equivalent to
quantum electrodynamics, but without renormalization of infinities; proposes
grounds for charge quantization; predicts the lifetime of the muon state;
describes electron-muon mass splitting; predicts physical longitudinal and time-
like photons and fields; and has bult-in P, C, and T violation.

To this list can now be added the advantages of O(3) over U(1) electro-
dynamics, advantages that are described in the review by Evans in Part 2 of this
three-volume set and by Evans, Jeffers, and Vigier in Part 3. In summary, by
interlocking the Sachs and O(3) theories, it becomes apparent that the advan-
tages of O(3) over U(1) are symptomatic of the fact that the electromagnetic
field vanishes in flat spacetime (special relativity), if the irreducible represen-
tations of the Einstein group are used.

III. THE COVARIANT DERIVATIVE

The covariant derivative in the Sachs theory [1] is defined by the spin-affine
connection:

D=8 4+ QF (26)
where
1
Qu = a (aqu + ngqt)QE (27)

and where F%‘ is the Christoffel symbol. The latter can be defined through the
reducible metrics g,y as follows [1]:

1
= igph(apgm + Oagur — 00go) (28)

In O(3) electrodynamics, the covariant derivative on the classical level is
defined by

D, =29, = igA, =0, - igM"Az (29)
where M“ are rotation generators[2] of the O(3) group, and where a is an internal

index of Yang-Mills theory. The complete vector potential in O(3) electro-
dynamics is defined by

A= AWMe® | 4Q)g()+ 43),0) (30)
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where e“), e(z), ¢! are unit vectors of the complex circular basis ((1),(2),(3)) [2].
If we restrict our discussion to plane waves, then the vector potential is

o A9
AT = (i i) exp (i9) &2y

where ¢ is the electromagnetic phase. Therefore, there are O(3) electrodynamics
components such as

iA© (0)

M t’p M _A7 e

A ). A =T 32
SV Y 32

In order to reduce the covariant derivative in the Sachs theory to the O(3)
covariant derivative, the following classical equation must hold:

. 1 .
—igAy =7 (Dug")q, (33)

This equation can be examined component by component, giving relations such
as

—igAY) = —% (Dxgy Al (34)
where we have used
g\ = ~igy’ (35)
Using [2]
g= ;‘%.) (36)
we obtain
ixa{!) = 5 (xaal) = - 5 (Oxa})el’ (37)

so that the wavenumber « is defined by

1
K= —Zqu(yl) (38)

Therefore, we can write

Dxqy) = Dig"V = 8,4""V + I},4"" (39)
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and the wavenumber becomes the following sum:

- Lieha py g 2
Using the identities
g = gl = _’ﬁe"d’ (41)
20 = g = _\%e» (42)

the wavenumber becomes

1Yy s TY
<=3 (g B) “

Introducing the definition (28) of the Christoffel symbol, it is possible to write

1
I 'z'gu(algll+ 0181 ~ S1811)

= ég”azgw . (44)
so that
T id
K=———g"0 +... 45
8\/28 z81e (45)

This equation is satisfied by the following choice of metric:

o = % g = _8y/2 70 (46)
Similarly
Iy = -;-g”‘(azgm +0182n — Darg12)
= %glsazglz + - (47)

so that the wavenumber can be expressed as

K )3
K = — e
gv/2° &
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an equation that is satisfied by the following choice of metric:
1 .
go=5; g°=-8V2e (49)

Therefore, it is always possible to write the covariant derivative of the Sachs
theory as an O(3) covariant derivative of O(3) electrodynamics. Both types of
covariant derivative are considered on the classical level.

IV. ENERGY FROM THE VACUUM

The energy density in curved spacetime is given in the Sachs theory by the
quaternion-valued expression

Eng = A¥j} (50)

where A" is the quaternion-valued vector potential and Jy is the quaternion-
valued 4-current as given by Sachs [I]. Equation (50) is an elegant and deeply
meaningful expression of the fact that electromagnetic energy density is
available from curved spacetime under all conditions; the distinction between
field and matter is lost, and the concepts of “point charge” and “point mass™ are
not present in the theory, as these two latter concepts represent infinities of the
closed-field theory developed by Sachs [1] from the irreducible representations
of the Einstein group. The accuracy of expression (50) has been tested 1] to the
precision of the Lamb shifts in the hydrogen atom without using renormalization
of infinities. The Lamb shifts can therefore be viewed as the results of
electromagnetic energy from curved spacetime.

Equation (50) is geometrically a scalar and algebraically quaternion-valued
equation 1], and it is convenient to develop it using the identity [1]

2v9"" +4q"q, = 2045} (51)
with the indices defined as
Yy=x=4au (52)
to obtain
¢"q, = cod* (53)

Using summation over repeated indices on the right-hand side, we obtain the
following result:

4"q;, = 4oy (54)
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In the limit of flat spacetime
q"q, — o"o, =40 (55)

where the right-hand side is again a scalar invariant geometrically and a
quaternion algebraically.

Therefore, the energy density (50) assumes the simple form
ApJS = 4AoJ500 (56)

Ao and Jj are magnitudes of A" and J;. In flat spacetime, this electromagnetic
energy density vanishes because the curvature tensor vanishes. Therefore, in the
Maxwell-Heaviside theory, there is no electromagnetic energy density from the
vacuum and the field does not propagate through flat spacetime (the vacuum of
the Maxwell-Heaviside theory) because of the absence of curvature. The B®
field depends on the scalar curvature Rin Eq. (21), and so the B® field and 0(3)
electrodynamics are theories of conformally curved spacetime. To maximize the
electromagnetic energy density, the curvature has to be maximized, and the
maximization of curvature may be the result of the presence of a gravitating
object. In general, wherever there is curvature, there is electromagnetic energy
that may be extracted from curved spacetime using a suitable device such as a
dipole {7}.

Therefore, we conclude that electromagnetic energy density exists in curved
spacetime under all conditions, and devices can be constructed 8] to extract this
energy density.

The quaternion-valued vector potential A* and the 4-current J* both depend

directly on the curvature tensor. The electromagnetic field tensor in the Sachs
theory has the form

- * * 1 * *
Fv = 3,4, ~ avAu + EQR(QPQV - qvqp) (57)

where the quaternion-valued vector potential is defined as
A= 2 (kpg" + " x5) dx® (58)
s 4 qy prd q PA

The most general form of the vector potential is therefore given by Eq. (58), and
if there is no curvature, the vector potential vanishes.

Similarly, the 4-current .I; depends directly on the curvature tensor Kon (11,
and there can exist no 4-current in the Heaviside-Maxwell theory, so the
4-current cannot act as the source of the field. In the closed-field theory,
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represented by the irreducible representations of the Einstein group [ 1], charge
and current are manifestations of curved spacetime, and can be regarded as the
results of the field. This is the viewpoint of Faraday and Maxwell rather than
that of Lorentz. It follows that there can exist a vacuum 4-current in general
relativity, and the implications of such a current are developed by Lehnert [9].
The vacuum 4-current also exists in O(3) electrodynamics, as demonstrated by
Evans and others [2,9]. The concept of vacuum 4-current is missing from the flat
spacetime of Maxwell-Heaviside theory.

In curved spacetime, both the electromagnetic and curvature 4-tensors may
have longitudinal as well as transverse components in general and the
electromagnetic field is always accompanied by a source, the 4-current J;. In
the Maxwell-Heaviside theory, the field is assumed incorrectly to propagate
through flat spacetime without a source, a violation of both causality and
general relativity. As shown in several reviews in this three-volume set,
Maxwell-Heaviside theory and its quantized equivalent appear to work well
only under certain incorrect assumptions, and quantum electrodynamics is not a
physical theory because, as pointed out by Dirac and many others, it contains
infinities. Sachs [ 1] has also considered and removed the infinite self-energy of
the electron by a consideration of general relativity.

The O(3) electrodynamics developed by Evans [2], and its homomorph, the
SU(2) electrodynamics of Barrett {10], are substructures of the Sachs theory
dependent on a particular choice of metric. Both O(3) and SU(2) electro-
dynamics are Yang-Mills structures with a Wu-Yang phase factor, as discussed
by Evans and others [2,9]. Using the choice of metric (17), the electromagnetic
energy density present in the O(3) curved spacetime is given by the product

End =A-j (59)

where the vector potential and 4-current are defined in the ((1),(2),(3)) basis in
terms of the unit vectors similar to those in Eq. (2), and as described elsewhere in
this three-volume set [2]. The extraction of electromagnetic energy density from
the vacuum is also possible in the Lehnert electrodynamics as described in his
review in the first chapter of this volume (i.e., here, in Part 2 of this three-volue
set). The only case where extraction of such energy is not possible is that of the
Maxwell-Heaviside theory, where there is no curvature.

The most obvious manifestation of energy from curved spacetime is
gravitation, and the unification of gravitation and electromagnetism by Sachs
[1] shows that electromagnetic energy emanates under all circumstances from
spacetime curvature. This principle has been tested to the precision of the Lamb
shifts of H as discussed already. This conclusion means that the electromagnetic
field does not emanate from a “point charge,” which in general relativity can be
present only when the curvature becomes infinite. The concept of “point
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charge” is therefore unphysical, and this is the basic reason for the infinite
electron self-energy in the Maxwell-Heaviside theory and the infinities of
quantum electrodynamics, a theory rejected by Einstein, Dirac, and several
other leading scientists of the twentieth century. The electromagnetic energy
density inherent in curved spacetime depends on curvature as represented by the
curvature tensor discussed in the next section. In the Einstein field equation of
general relativity, which comes from the reducible representations of the
Einstein group [1], the canonical energy momentum tensor of gravitation
depends on the Einstein curvature tensor.

Sachs [1] has succeeded in unifying the gravitational and electromagnetic
fields so that both share attributes. For example, both fields are non-Abelian
under all conditions, and both fields are their own sources. The gravitational
field carries energy that is equivalent to mass [ 1 1], and so is itself a source of
gravitation. Similarly, the electromagnetic field carries energy that is equivalent
to a 4-current, and so is itself a source of electromagnetism. These concepts are
missing entirely from the Maxwell-Heaviside theory, but are present in O(3)
electrodynamics, as discussed elsewhere [2,10]. The Sachs theory cannot be
reduced to the Maxwell-Heaviside theory, but can be reduced, as discussed
already, to O(3) electrodynamics. The fundamental reason for this is that special
relativity is an asymptotic limit of general relativity, but one that is never
reached precisely [1]. So the Poincaré group of special relativity is not a
subgroup of the Einstein group of general relativity.

In standard Maxwell-Heaviside theory, the electromagnetic field is thought
of as propagating in a source-free region in flat spacetime where there is no
curvature. If, however, there is no curvature, the electromagnetic field vanishes
in the Sachs theory [1], which is a direct result of using irreducible
representations of the Einstein group of standard general relativity. The
empirical evidence for the Sachs theory has been reviewed in this chapter
already, and this empirical evidence refutes the Maxwell-Heaviside theory. In
general relativity [1], if there is mass or charge anywhere in the universe, then
the whole of spacetime is curved, and all the laws of physics must be written in
curved spacetime, including, of course, the laws of electrodynamics. Seen in
this light, the O(3) electrodynamics of Evans {2] and the homomorphic SU(2)
electrodynamics of Barrett [12] are written correctly in conformally curved
spacetime, and are particular cases of Einstein’s general relativity as developed
by Sachs[1]. Flat spacetime as the description of the vacuum is valid only when
the whole universe is empty.

From everyday experience, it is possible to extract gravitational energy from
curved spacetime on the surface of the earth. The extraction of electromagnetic
energy must be possible if the extraction of gravitational energy is possible, and
the electromagnetic field influences the gravitational field and vice versa. The
field equations derived by Sachs [ 1] for electromagnetism are complicated, but
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can be reduced to the equations of O(3) electrodynamics by a given choice of
metric. The literature discusses the various ways of solving the equations of
0O(3) electrodynamics [2,10], analytically, or using computation. In principle,
the Sachs equations are solvable by computation for any given experiment, and
such a solution would show the reciprocal influence between the electro-
magnetic and gravitational fields, leading to significant findings.

The ability of extracting electromagnetic energy density from the vacuum
depends on the use of a device such as a dipole, and this dipole can be as simple
as battery terminals, as discussed by Bearden [13] The principle involved in
this device is that electromagnetic energy density AY J; exists in general
relativity under all circumstances, and electromagnetic 4-currents and 4-
potentials emanate form spacetime curvature. Therefore, the current in the
battery is not driven by the positive and negative terminals, but is a
manifestation of energy from curved spacetime, just as the hydrogen Lamb
shift is another such manifestation. A battery runs down because the chemical

energy needed to form the dipole dissipates.

In principle, therefore, the electromagnetic energy density in Eq. (50) is
always available whenever there is spacetime curvature; in other words, it is
always available because there is always spacetime curvature.

V. THE CURVATURE TENSOR

The curvature tensor is defined in terms of covariant derivatives of the spin—

affine connections Q,, and according to Section (III), has its equivalent in O(3)
electrodynamics.

The curvature tensor is

Kpp, = —Kpp = szk - Qk.p
= alﬂp — aka + Q;\Qp — QPQ;\ (60)

and obeys the Jacobi identity
Dy + Dpxay + Dikyp =0 (61)
which can be written as

D™ =0 (62)
where

1
~uv __ nvpo
X g

2

Kpo (63)

is the dual of Kpe.
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Equation (4) has the form of the homogeneous field equation of O(3)
electrodynamics [2,10]. If we now define

kP = Qpr _ Qhe
=@ + MO — (3° + Q")* (64)
then
Dox™ - (D,+ Q,)((@+ QM ="+ QPO
=[}40 (65)

has the form of the inhomogeneous field equation of O(3) electrodynamics with a
nonzero source term [* in curved spacetime.

The curvature tensor can be written as a commutator of covariant derivatives

Ky = =Ky = —[Dy, D] = [0, + 2y, 0y + ]
= Qv — Dy (66)

and is the result of a closed loop, or holonomy, in curved spacetime. This is the
way in which a curvature tensor is also derived in general gauge field theory on
the classical level [11]. If a field ¢ is introduced such that

¢'(x) = 56(x) (67)
under a gauge transformation, it follows that
8¢ = Qudx*d (68)
and that
3’ = S(8,9) + (3uS)d (69)
The expression equivalent to Eq. (68) in general gauge field theory is [ 11]
By = igM Aldxt\y (70)

where M? are group rotation generators and Az are vector potential components
with internal group indices a. Under a gauge transformation

(B + Q)" = S(By + Q)0 (11)
leading to the expression

Q=505 = (3,987 (72)
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The equivalent equation in general gauge field theory is
1 i _
A, = SAS™! —E(apS)S ! (73)

Equations (72) and (73) show that the spin-affine connection €2, and vector
potential A, behave similarly under a gauge transformation. The relation
between covariant derivatives has been developed in Section III.

-GENERALLY COVARIANT 4-VECTORS

The most fundamental feature of O(3) electrodynamics is the existence of the
B field [2], which is longitudinally directed along the axis of propagation, and
which is defined in terms of the vector potential plane wave:

AW = 4@~ (74)

From the irreducible representations of the Einstein group, there exist 4-vectors
that are generally covariant and take the following form:

(B BX , B(Z) ))
B; - 87,8y, B, BY) (79
B; = (B(ZO)’B(ZU?B(Z?')’ (3))

All these components exist in general, and the B® field can be identified as the
BS) component. In O(3) electrodynamics, these 4-vectors reduce to

B} = (0,By',BY,0)
B* = (0,8Y),BY,0) (76)
B: =(BY,0,0,BY)

so it can be concluded that O(3) electrodynamics is developed in a curved
spacetime that is defined in such a way that

8(3) = —lgA(l) X A(z) (77)

In O(3) electrodynamics, there exist the cyclic relations (23), and we have seen
that in general relativity, this cyclic relation can be derived using a particular
choice of metric. In the special case of O(3) electrodynamics, the vector
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reduces to
0 3
B; = (BY),0,0,BY) (79)

Similarly, there exists, in general, the 4-vector
A = (A0 4D 4D AD) (80)
which reduces in O(3) electrodynamics to
A'; = (A(ZO)vovO’A:(ZS)) (81)

and that corresponds to generally covariant energy-momentum.

The curved spacetime 4-current is also generally covariant and has
components such as

1 2
A= 000e i)
(2
]; (])’1])’ 7]y)7]y ) (82)
© .1 .2 .3
Jl; (]Z)v ](Z)’ .]Z)’ J(Z))

which, in O(3) electrodynamics, reduce to

}lll ( ]x ]X ’O)
=0y ) iY,0) (83)
n 0) i3
J3 = (J 70 0 j )

The existence of a vacuum current such as this is indicated in O(3) electro-
dynamics by its inhomogeneous field equation

Dpr =J (84)

which is a Yang-Mills type of equation [2]. The concept of vacuum current was
also introduced by Lehnert and is discussed in his review (first chapter in this
volume; i.e., in Part 2).

The components of the antisymmetric field tensor in the Sachs theory [ 1] are

B =F" = _F? = BY B 8BS ,3‘3))
B':F32:—F23:(Bf\9),3 X’B )
B =FY = _p = (¥ l) )
E'=F" = = (ES ,EQ’,E EY)
E* = F? = _F® (E(YO’,E(Y‘ EYEY)
E'=F% = _F° — (9 E EQ) ES

(85)
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each of which is a 4-vector that is generally covariant. For example
BYB,z; = invariant (86)
So, in general, in curved spacetime, there exist longitudinal and transverse

components under all conditions. In O(3) electrodynamics, the upper indices
((D,(2),(3)) are defined by the unit vectors

@~ (i (87)
e = 141
7 i+ 9)
PAC ey 2
which form the cyclically symmetric relation [2]
() x ¢ = jg
e xe i (88)

where the asterisk in this case denotes complex conjugation. In addition, there is
the time-like index (0). The field tensor components in O(3) electrodynamics are

therefore, in general
F»() _ _F]() (0 E(l) )’O)
F2? = —F® = (0,E) EP 0)
F% = —F% = (EY, 0,0, E})

89
F2 = _F2 _ (BS B , 0,0, B(3)) (89)
F F'&l (0 B(l) (2 0)
1)
F2=-F3= (0 Bx ’!Bx)70)
and the following invariants occur:
B(l)B(Z) + B(Z)B(l) = B(02
l)B 2, (Z)Bg() — B02
EVEYD + EPED = pO2 (90)

“)E +E ) p ) — g2
B(o)z (z)z _ Eg))z ~ EY 32 _ g
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From general relativity, it can therefore be concluded that the B® field must exist

and that it is a physical magnetic flux density defined to the precision of the

Lamb shift. It propagates through the vacuum with other components of the field
tensor.

VIl.  SACHS THEORY IN THE FORM OF A GAUGE THEORY

The most general form of the vector potential can be obtained by writing the first
two terms of Eq. (57) as

Fov1 = 0pA} = 0,4 1)

The vector potential is defined as

* Q *
Al = 2 (kong" + qu&)qy dxP (92)
and can be written as
A; = 89, (kng' + ¢'K5) de? (93)
In order to prove that
J 9; dx = 9; J dx? (94)

we can take examples, giving results such as

2y (3
= (a0 a5 )

= (-45),0,0,45) (95)

JquX=QEJdX

because g; has no functional dependence on X. The overall structure of the field
tensor, using irreducible representations of the Einstein group, is therefore

Foy = C(054; = 0y4;) + D(4,4; - 949}) (96)

where C and D are coefficients. This equation has the structure of a quaternion
valued non-Abelian gauge field theory. The most general form of the field tensor
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and the vector potential is quaternion-valued. If the following constraint holds

D .
ol = —ig (97)
the structure of Eq. (96) becomes
Fpy = GPA; - aYA; - ig[A;,A;] (98)

which is identical with that of gauge field theory with quaternion-valued
potentials. However, the use of the irreducible representations of the Einstein
group leads to a structure that is more general than that of Eq. (98). The rules of

gauge field theory can be applied to the substructure (98) and to electromagnet-
ism in curved spacetime.

VIII. ANTIGRAVITY EFFECTS IN THE SACHS THEORY

Sachs’ equations (4.16) (in Ref. 1)

1 1
Py (prqk + ql'(;x) + —Rq, = kT,
8 (99)
— l (K+ Ax Ax 1 D* x
7 (K@ + g7 Kpy) + §R4p=kTp

are 16 equations in 16 unknowns, as these are the 16 components of the
quaternion-valued metric. The canonical energy-momentum T, is also quater-
nion-valued, and the equations are factorizations of the Einstein field equation. If

there is no linear momentum and a static electromagnetic field (no Poynting
vector), then

TP = (T‘(;,0,0,0) (100)
so we have the four components T?),T?,TS, and 'Ig The 'Ig component is a
component of the canonical energy due to the gravitoelectromagnetic field
represented by qg. The scalar curvature R is the same with and without

electromagnetism, and so is the Einstein constant K.
Considering T§ In Eq. (99), we obtain

1 1
k’I‘O) = g ng + 1 (Kmq;‘ + q)‘KJl) (101)
and if we choose a metric such that all components go to zero except g3, then

|
kT — §ng (102)
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However, R also vanishes in this limit, so
Tg —0 (103)

So, in order to produce antigravity effects, the gravitoelectromagnetic field must
be chosen so that only qg exists in a static situation. Therefore, antigravity is
produced by g9, qg, and 3 all going to zero asymptotically, or by

40> (4 = 63 = q3) (104)

This result is consistent with the fact that the curvature tensor Kg) must be
minimized, which is a consistent result. The curvature is

Kon = —Kap = Qoo — o (105)

and is minimized if

Qp;x =~ Qk;p (106)

If p =0, then Qo = Qup. This minimization can occur if the spin—affine
connection is minimized. We must now investigate the effect of minimizing Kgp,
on the electromagnetic field

1 * * * * 1 *
Foy=Q [; (Kerq"ay + 944" Kpr + 460005 + @Kid™) + 5 (209 — 4445)R
(107)

We know that R— 0 and p = 0, so
1 .
Foy=0Q {Z (kong"qy + -- )] (108)

and the Foy component must be minimized. This is the gravitoelectric component.
Therefore, the gravitomagnetic component must be very large in comparison
with the gravitoelectric component.

IX. SOME NOTES ON QUATERNION-VALUED METRICS

In the flat spacetime limit, the following relation holds:

9" — ¢'¢"" — o*c’ — c'c¥ (109)
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where

s

(o) ol [Fo] o B)) o

Therefore, the quaternion-valued metric can be written as

u_ (g o0 0 g 0 —igw g3 0
7= 0 g (¢ 0o g o | 0 —g*

(111)
with components
[0 4 a 0 iqg 0 0 -4
X = ) ) . )
[0 4% ax 0] ligy O 0 —q;
_ ) (112)
Yy — ) 3 . ’
[0 ¢ ay 0] ligg © 0 —q;
z— 1 ’ ) 3
0 4 gy o] lig o 0 —gq3
In the flat spacetime limit
0 N Lo 0,0,0
qg — G = O 1 y Uy Yy
0 01 0,0
— Ox = ] Yy
ax X 1 0
(113)
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This means that in the flat spacetime limit

B-1 gh—0 ¢E—0 ¢—0

Q=0 gr—1 ¢ —0 ¢—0

(114)
B0 gy=0 G-t g0
G-l g0 g—0 g —1
Checking with the identity:
344 +4°q; = 2008 (115)
then
axq"" + ¢ dx = 2008y = 20 (116)

2 2 2 2
(4% + (a%)° + (@%)" + (ax)" = o0
which is a property of quaternion indices in curved spacetime. In flat spacetime:

(%)* = o0 - (117)

(69-()

The reduction to O(3) electrodynamics takes place using products such as

ot —avan= | 0[] © —igy| |0 —igy|| 0 g
Y T lgk 0l o iy 0 |lgy O
_liaxqy O
0 —igyax

3
— ‘Z
_11 0 q! (119)

that s

that is

4 = axqy (120)
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In flat spacetime, this becomes

1=1 (121)
If the phases are defined as
q;( = ei¢; q%,* = e_icb (122)
then the B® field is recovered as
@]
B™ = - OR (123)

Applying Eq. (99), it is seen that T* has the same structure as ¢*:

- ™ o 0 T 0 -iT¥ ™ 0
= o T™pP ™ o] [i™ o | [0 -1

(124)

Therefore, the energy momentum is quaternion-valued. The vacuum current is

. QK . -
Jy =3 (T0ay = 4 TJ) - (125)

where Q and «’/4m are constants. We may investigate the structure of the
4-current j, by working out the covariant derivative:

TP = 3T+ O'Ty + 8T, + Ty + I T 4 F‘pr' + T T2+ I T (126)

The partial derivatives and Christoffel symbols are not quaternion-valued, so we
may write

TP = (@ + I§)To = (' + Tf,)Ty = (@ + I5)T. = (@ + D)T;  (127)

Therefore the vacuum current in general relativity is defined by

oK ;
Jy= E(((a‘) +I8)To— (@' + )Ty (8 TT5,)Ta= (@ + I)Ts)g;

+ g,((8° + [5p)To + (@ + T7 )T+ (8% + I%,)T2 4+ (8° + % )Ty))
(128)

This current exists under all conditions and is the most general form of the
Lehnert vacuum current described elsewhere in this volume, and the vacuum
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current in O(3) electrodynamics. In the Sachs theory, the existence of the
electromagnetic field tensor depends on curvature, so energy is extracted from
curved spacetime. The 4-current j, contains terms such as

. oK' .
Jy0= H((ao + ng)ToqY +qy(@ ¢ I't5)To)

_OK o Ty 0|, ™ 0
_H(a +I‘8p)<[0 T?,}qYJrq’{oo 10 (129)

We may now choose y=0,1,2,3 to obtain terms such as

- T o0l{4 o0 g% O
(A0 py[ _| "o 0 N
joo = (9 +FOP)( [0 Tg:HO qg}-*-[o ‘18][

, T 0|0 4! 0 gl
_ (a0 0 0 1 1
e I R M|

= (& + T}, )(qiT3(ox + o0))
£0

There are numerous other components of the 4-current density j, that are
nonzero under all conditions. These act as sources for the electromagnetic field
under all conditions. In flat spacetime, the electromagnetic field vanishes, and so
does the 4-currentdensity j,.

A check can be made on the interpretation of the quaternion-valued metric if
we take the quatemion conjugate:

w_ (_|a° 0 0 g 0 ig® ¢’ 0
7 0 ¢°) g 0] lig? 0] [0 —¢°
(131)

which must reduce, in the f flat space-time limit, to:

1 0 0 1 0 —i 1 0
TR
#=(o ik ol olle 3] om
This means that the flat spacetime metric is

1

= —g" (133)

o0 O

oSO =0
o - O O
—_o O O
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which is the negative of the metric g'" of flat spacetime, that is, Minkowski
spacetime.
If we define

(o) s ] ] e
9 0 ) ¢t 0} i 0 0 g

(134)
then we obtain
| 0 0 0
A 8 9 8 -

in the flat spacetime limit. This is the usual Minkowski metric
To check on the interpretation given in the text of the reduction of Sachs to
O(3) electrodynamics, we can consider generally covariant components such as

0 1 3
(@294, 4% ) — (6°,0',6%,0%)

qx =
2 3
ar = (4%, 9y, 4y, av) = (0°, 6" .¢*,&") (136)

v — 2 0,1 2 3\
gy — (—q())’aquvq;HQi’) — (—G ,0,07,0 )
It follows that
gxqy ~ 9rqgy — ©xOy — OyOx = 2iGz (137)

and that:
Ox = (Ov O'X,0,0)

138
Gy'——f(0,0,G’y,O) ( )

Note that products such as oyoy must be interpreted as single-valued, because
products such as

0 0 0 0 O
0 0 0 0 0

0o 00| g 1=15 0 0 o (139)
0 0000

give a null matrix. Therefore, the quateion-valued product ¢gxg} must also be
interpreted as

gxqy = qvqy — OxOy — OyGx = 2i07 (140)

as in the text.
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Recently, Bearden el al developed a device which is known as a mo-
tionless electromagnetic generator (MEG) and which produces a coeffi-
cient of performance (COP) far in excess of unity. The device has been
independently replicated by Naudin. In this communication, the fun-
damental operational principle of the MEG is explained using a version
of higher symmetry electrodynamics known as O(3) electrodynamics,
which is based on the empirical existence of two circular pnlanza.tmn
states of electromagnetic radiation, and which has been developed ex-
tensively in the literature. The theoretical explanation of the MEG
with G(VB} electrodynamics is straightforward: Magnetic energy is taken
directly ex vacua and used to replenish the permanent magnets of the
MEG device, which therefore produces a source of energy that, in the-
ory, can be replenished indefinitely from the vacuum. Such a result is
incomprehensible in U(1) Maxwell-Heaviside electrodynamics.

Key words: motionless electromagnetic generator, O(3) electrodynam-
ics, energy from the vacuum.

1. INTRODUCTION

Bearden et al. [1] recently produced a device which they describe as
a motionless electromagnetic generator (MEG), which outputs more
energy than is input by the operator, and therefore produces a coef-
ficient of performance (COP) well in excess of unity. The device has
been replicated independently by Naudin [2] and is therefore repro-
ducible and repeatable, meeting the requirements of scientific rigor. In
this communication, a qualitative theoretical explanation is offered for
the MEG using a version of higher-symmetry electrodynamics known
as O(3) electrodynamics L ,4]. The latter theory has been developed
from an empirical basis: the existence of two-circularly polarized states
of electromagnetic radiation. In O(3) electrodynamics, there exists a
vacuum current and vacuum energy [3,4]

Bh=— [B9. B@ gy, (1)

fia
http://cheniere.nii.net/references/found%20phys%20letters/n0%201%202001/p02.jpg (1 of 2) [5/2/2002 11:30:04 AM]



http://cheniere.nii.net/references/found%20phy %20l etters/n0%201%202001/p02.jpg

En=— [ B®.BG@gy, (1)
Ho

where i is the vacuum permeability in S.I. units, and where B® is
a longitudinally directed and phaseless magnetic flux density which

propagates in vacuum with the plane wave B = B®)" in such a way
that

B x B? = iBOBWY)" et cyclicum, (1a)

where B® is the scalar magnitude of B® [3,4]. In this notation, B®
is a three vector and the dot denotes the usual scalar product, with the
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upper star denoting the usual complex conjugate. In Sec. 2, Eq. (1) is
derived from the field equations of O(3) electrodynamics, which are in
turn derivable from fiber bundle theory, and have the structure of Yang-
Mills field equations. In Sec. 3, the fundamental operational principle
of the MEG is explained straightforwardly using Eq. (1).

2. DERIVATION OF EQ. (1)

The homogeneous and inhomogeneous field equations of O(3) electro-
dynamics are, respectively, [3,4):

D,G* =, (2)
D,H" = J¥, (3)

where G is an O(3) field tensor, and D, is the O(3) covariant deriva-
tive. In Eqgs. (2) and (3), the Greek indices assume the standard values
of 0, 1, 2, 3. In Eq. ((3}, the bold symbol J¥ denotes a charge current
twelve vector defined as:

j O (p,.]m ,fc) , =123 (4)

where ¢ is the speed of light [3]. In O(3) electrodynamics, the field
tensor G"” is defined in the internal space ((1), (2}, (3)) as the sum of
three components [3]:

jobs

G* = Ghle + Ge? + GYe!®, (5)

The field tensor H™, which is a generalization of G** that includes
magnetization and polarization, is similarly defined as:

H .= Hv(Dell) 4 frev2)gl2) | fuv(3)gld) (6)
and the charge current 12-vector as
Jv = Jvile) 4 ju2e(d 4 jr(3)eld) (7)

where e!!), e!? e!® are unit vectors in the basis ((1), (2), (3)). There-
http://cheniere.nii.net/references/found%20phys%20letters/n0%201%202001/p03.jpg (1 of 2) [5/2/2002 11:30:10 AM]
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where e!!) e!? e!® are unit vectors in the basis ((1), (2), (3)). There-
fore O(3) electrodynamics is a Yang-Mills gauge field theory [3] with
internal space ((1), (2), (3)). For further details, see Refs. 3 to 8.

These equations are Yang-Mills equations and as such, are deriv-
able from fiber bundle theory [5]. They form an extended Lie algebra
[EtJ and as such, constitute a valid Lie algebra, meeting all the criteria
of such an algebra. An extended Lie algebra is defined [5] as

E=LaV (8)
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http://cheniere.nii.net/references/found%20phys%620l etters/n0%201%6202001/p04.j pg

90 Anastasovski, et al.

where L and V are two Lie algebras in different spaces.
In vacuum (in the absence of matter), one can develop a special

case of Eq. (3):
MG =0, J"=geA,x G, (9)

xfhere J¥ is a conserved vacuum current. Here, the tensors G* and
G* are dual to each other:

PG = 0, (10a)
= 1
GH = EEWMFGUP. (lﬂh}

This concept is absent from Maxwell-Heaviside electrodynamics,
in which the only vacuum current is the Maxwell displacement current.
However, Lehnert [6] has developed a theory of electrodynamics based
on a concept similar to J* and has replicated the existence B'® [6] as
one component out of many possible longitudinal components in vacua.
Empirical evidence for the the B field is revised elsewhere [3-5], where
it is demonstrated that O(3) electrodynamics explains anomalies that
are not e:-:pllf:a.ble with U(1) electrodynamics.

Equation (1) is arrived at by developing Eq. (9) as follows. The
vacuum charge-current twelve-vector J¥ is a physical charge-current
density that gives rise to the energy

=[5 AV (11)
/

where V' is the radiation volume [3,4]. This equation represents the
Electrnmagnetlc energy in the vacuum generated by the vacuum current
J% in a volume V [3] and, when written out in full, is

_ f J° - A,dV, (12)

= JrWel) 4 @) 4 p®ed) (12a)
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The analogous term in U(1) electrodynamics is the starting point for
the derivation [3] of the Lamb shift in H.

The three-vector magnetic field B®® is defined fundamentally in
O(3) electrodynamics [3] as

B®® .= —jgAM) x A®? (13)
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where g is a proportionality coefficient defined as

K
9= 2w (14)
where & is the wave-vector and A©) is the scalar magnitude of AV =
A’ For more details, see Refs. 3 and 5.

The energy term can therefore be developed as follows. In
Eq. (12b), AN AP and A® are each four-vectors:

AD = (40, —cA®), (15)
AP = (¢, —cA®), (16)
A® = (¢{3}! __,:AEE}) 1 (17)
From Eq. (9), it follows that:
IO = —igeoAQ) x G, (18)
IO = —igeoAD) x G, (19)
g — —iggﬂﬁgl} x G (3 (20)

Equation (11) for the energy is therefore
Bn = —igey [ AP x GO . ADaV + ... (21)
We now use the vector identity
F-GxH=G-HxF (22)
to obtain the non-zero result

En = —igen | G#®) . AW 5w A@qy 4 . (23)
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En = —igey f GH . AW x ADGV + ..., (23)
which can be developed as

En = de f B® . B®)gy (243)

1
—_ (3) . g3
= f B® . B®qy (24b)
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where £y is the vacuum permittivity in S.I. units, defined by

1
i . (25)

HpEp

We therefore arrive at Eq. (1), which is the energy from the vacuum
due to the vacuum current J¥, a current which 1s absent from Maxwell-
Heaviside electrodynamics. The concept is however present in general
relativity as shown by Sachs [7]. It has been shown (8] that the struc-
ture of the Sachs theory reduces to that of O(3) electrodynamics using
a particular choice of metric. Therefore, there exists a foundation for
O(3) electrodynamics in general relativity, and O(3) electrodynamics
is a theory of conformally curved space-time. The Maxwell-Heaviside
theory, on the other hand, is a theory of flat spacetime, in which there
is no curvature tensor. Sachs has shown that in the theory of gen-
eral relativity, the electromagnetic field cannot propagate through the
vacuum. This result refutes the Maxwell-Heaviside theory, in which
the field is assumed to propagate in a vacuum which is structurally
equivalent to flat space-time.

3. QUALITATIVE EXPLANATION OF THE MEG,
USING EQ. (24A)

The qualitative explanation of the MEG from Eq. (24a) is that the
magnetic energy (24a) is transferred into the magnetic energy

Eng = < B - BdV, (26)

Ho

where B is the permanent magnetic field of the core of the MEG [1].
Therefore, the energy (Eq. 26) is continuously replenished from the vac-
uum, so that in the theory, the MEG takes energy from the vacuum,
which is effectively an infinite source of energy. The MEG is therefore
an important prototypical device for outputting more power than is
inputted by the circuit. The independent replication by Naudin [2]
demonstrates that the MEG meets the requirements of reproducibility

and repeatability. and so is a working device that cannot be refuted
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and repeatability, and so is a working device that cannot be refuted
theoretically. It must be explained theoretically, as suggested for ex-
ample in Sec. 2 of this communication. The fundamental principle of
the MEG is that energy is drawn from a permanent magnet and con-
verted into an electric current. The permanent magnetic energy (26)
is not depleted because it is continuously replenished by the vacuum
magnetic energy (24a).

This description is a simplified synopsis of the MEG, which is
fully described elsewhere [1], but suffices to show that a coefficient of
productivity much greater than unity can be produced if it is realized

http://cheniere.nii.net/references/found%20phys%20letters/n0%201%202001/p06.jpg (2 of 2) [5/2/2002 11:30:35 AM]



http://cheniere.nii.net/references/found%20phys%620l etters/n0%201%202001/p07.j pg

Motionless Electromagnetic Generator 93

that the energy (1] exists in the vacuum itself, and that electromagnetic
energy can be taken from the vacuum. There is no vacuum current
JY in the Maxwell-Heaviside theory, and therefore there is no equiva-
lent of the energy (24a) in that theory. The current J¥ is conserved,
and so Noether’s theorem is not violated by the explanation offered in
this communication. In order for the MEG to operate in conventional
Maxwell-Heaviside electrodynamics, a source of electromagnetic energy
would have to be inputted into the MEG by this source, and the co-
efficient of performance could not exceed unity. In a higher-symmetry
electrodynamics such as DiSf electrodynamics, or in the electrodynam-
ics developed by Lehnert |6], there is energy inherent in the vacuum
itself, so no source, or transmitter, is needed in order for the MEG to
output current indefinitely. The energy given to the core magnet of
the MEG is taken from Eq. (1), and the MEG operates indefinitely in
principle, and does not deplete, or run down, as an ordinary battery
depletes. In higher symmetry electrodynamics, the positive and neg-
ative terminals of a battery act as a receiver of vacuum energy, and
an ordinary battery runs down because the chemical energy needed to
produce the positive and negative terminals is dissipated.

The MEG does not rely on such chemical energy, and in principle
can take energy from the vacuum, via Eq. (1), indefinitely, and without
a source, or transmitter, being present. The MEG does not violate
Noether’s theorem because the current J¥ is conserved and acts as a
reservoir of energy. The MEG therefore utilizes this energy in the same
way as water is drawn from a faucet.
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BACKGROUND

Introduction

For about 10 years the inventors have been working together as a team, and exploring many
avenues whereby electromagnetic energy might be extracted from various sources of potential,
and eventually from the active vacuum itself. This has been very arduous and difficult work,
since there were no guidelines for such a process whereby the electrical power system becomes
an open dissipative system in the manner of Prigogine's theoretical models {17-19} but using
determinism instead of statistics. There was also no apparent precedent in the patent database or
in the scientific database.

Since the present "standard" U(1) electrodynamics model forbids electrical power systems
with COP>1.0, we also studied the derivation of that model, which is recognized to contain flaws
due to its 136-year old basis. We particularly examined how it developed, how it was changed,
and how we came to have the Lorentz-regauged Maxwell-Heaviside equations model
ubiquitously used today, particularly with respect to the design, manufacture, and use of
electrical power systems.

Our approach was that the Maxwell theory is well-known to be a material fluid flow theory,
since the equations are hydrodynamic equations. So in principle, anything that can be done with
fluid theory can be done with electrodynamics, since the fundamental equations are the same
mathematics and must describe consistent analogous functional behavior and phenomena. This
means that EM systems with "electromagnetic energy winds" from their external "atmosphere"
(the active vacuum) are in theory quite possible, analogous to a windmill in a wind.



The major problem was that the present classical EM model excluded such EM systems. We
gradually worked out the exact reason for the arbitrary exclusion that resulted in the present
restricted EM model, where and when it was done, and how it was done. It turned out that
Ludvig Valentin Lorenz {55} symmetrically regauged Maxwell's equations in 1867, only two
years after Maxwell's seminal publication in 1865, and Lorenz first made the arbitrary changes
that limited the model to only those Maxwellian systems in equilibrium in their energy exchange
with their external environment (specifically, in their exchange with the active vacuum). This is
not a law of nature and it is not the case for the Maxwell-Heaviside theory prior to Lorenz's (and
later H. A. Lorentz's) alteration of it. Thus removing this symmetrical regauging condition {31,
34-38} is required—particularly during the discharge of the system's excess potential energy (the
excitation) in the load.

Later the great H. A. Lorentz, working independently and apparently unaware of Lorenz's
previous 1867 work, independently regauged the Maxwell-Heaviside equations so they
represented a system that was in equilibrium with its active environment.

Implications of the Arbitrarily Curtailed Electrodynamics Model

Initially an electrical power system is asymmetrically regauged by simply applying potential,
so that the system's potential energy is nearly instantly changed. The well-known gauge freedom
principle in gauge field theory assures us that any system's potential—and hence potential
energy—can be freely changed in such fashion. In principle, this potential energy can then be
freely discharged in loads to power them, without any further input from the operator. In short,
there is absolutely no theoretical law or law of nature that prohibits COP>1.0 electrical power
systems—else we have to abandon the successful modern gauge field theory.

But present electrical power systems do no such thing. However, all of them do accomplish
the initial asymmetrical regauging by applying potential. So all of them do freely regauge their
potential energy, and the only thing the energy input to the shaft of a generator (or the chemical
energy available to a battery) accomplishes is the creation of the potentializing entity—the
source dipole.

It follows that something the present systems perform in their discharge of their nearly-free'
regauging energy must prevent the subsequent simple discharge of the energy to power the loads
unless further work is done on the input section. In short, some ubiquitous feature in present
systems must self-enforce the Lorentz symmetry condition (or a version of it) whenever the
system discharges its free or nearly free excitation energy.

Lorentz's curtailment of the Maxwell-Heaviside equations greatly simplified the mathematics
and eased the solution of the resulting equations, of course. But applied to the design of
circuits—particularly during their excitation discharge—it also discarded the most interesting
and useful class of Maxwellian systems, those exhibiting COP>1.0.

" In real systems, we have to pay for a little switching costs, e.g., but this may be minimal compared to the potential
energy actually directed or gated upon the system to potentialize it.



Consequently, Lorentz” unwittingly discarded all Maxwellian systems with "net usable EM
energy winds" during their discharge into their loads to power them. Thus all present systems—
which have been designed in accord with the Lorentz condition—cannot use the electromagnetic
energy winds that freely arise in them by simple regauging, due to some universal feature in the
design of every power system that prevents such action.

We eventually identified the ubiquitous closed current loop circuit as the culprit which
enforces a special kind of Lorentz symmetry during discharge of the system's excitation energy.
With this circuit, the excitation-discharging system must destroy the source of its EM energy
winds as fast as it powers its loads and losses, and thus faster than it actually powers its loads.

Also, as we stated and contrary to conventional notions, batteries and generators do not
dissipate their available internal energy (shaft energy furnished to the generator, or chemical
energy in the battery) to power their external circuits and loads, but only to restore the separation
of their internal charges, thereby forming the source dipole connected to their terminals. Once
formed, the source dipole then powers the circuit {16, 22}.

Some Overlooked Principles in Electrodynamics

We recovered a major fundamental principle from Whittaker's {1} profound but largely
ignored work in 1903. Any scalar potential is a priori a set of EM energy flows, hence a set of
"electromagnetic energy winds" so to speak. As shown by Whittaker, these EM energy winds
pour in from the complex plane (the time domain) to any X, y, z point in the potential, and pour
out of that point in all directions in real 3-space {1, 26, 43}.

Further, in conventional EM theory, electrodynamicists do not actually calculate or even use
the potential itself as the unending set of EM energy winds or flows that it actually is, but only
calculate and use its reaction cross section with a unit point static charge at a point. How much
energy is diverged around a single standard unit point static coulomb, is then said to be the
"magnitude of the potential” at that point. This is a non sequitur of first magnitude.’

E.g., just as the small "swirl" of water flow diverged to stream around an intercepting rock in
a river bottom is not the river's own flow magnitude, and certainly is not the "magnitude of the
river", neither is the standard reaction cross section of the potential a measure of the potential's
actual "magnitude". Indeed, the potential's "magnitude" with respect to any local interception
and extraction of energy from it, is limited only by one's ability to (1) intercept the flow and (2)
diverge it into a circuit to power the circuit. The energy flows identically comprising the
potential {1} replenish the withdrawn energy as fast as it can be diverged in practical processes,
since the energy flows themselves move at the speed of light.

* Although Lorenz did this first, such was H.A. Lorentz's prestige that when he advanced symmetrical regauging, it
was rather universally adopted by electrodynamicists, and is still used by them today. E.g., see J.D. Jackson,
Classical Electrodynamics, 2nd Edition, Wiley, New York, 1975, p. 219-221; 811-812.

’ E.g., just replace the assumed unit point static charge assumed at each point with n unit point static charges, and
the collected energy around the new point charge will be n times the former collection. Ifthe former calculation had
yielded the actual magnitude of the potential at that point, its magnitude could not be increased by increasing the
interception. But since the potential is actually a flow process, increasing the reaction cross section of the
interception increases the energy collection accordingly.




Work-Energy Theorem In a Replenishing Potential Environment

We also came to better understand the conservation of energy law itself. Particularly, the
present work-energy theorem assumes only a "single conversion" of energy into a different form,
where such "conversion in form" due to a converting agent is what is considered "work" upon
that agent. No "replenishing by a freely flowing energy river or process" is considered.

On the other hand, in a replenishing potential environment, a conversion in the form of the
energy may increase the energy (e.g., the kinetic energy of an electron gas) of the converting
agent, but all the field energy and potential energy input to that converting agent may be
replenished, so that a free regauging occurs. In that case, the original energy can changed—e.g.,
into field energy form, which is not the kinetic energy of the electron gas—and yet a joule of
work can have been done upon the electron gas to alter its potential energy by as much work as
was done on it. Thus the work performed by this change in energy form with simultaneous
replenishment of the original form, may increase the energy of the medium while retaining as
much field energy and potential energy as was input, but just in different form.

This is a profound change to the implicit assumptions used in applying the work-energy
theorem. In short, the present work-energy theorem (without replenishment) was found to be a
special case of a much more general and extended ener gy-conversion-of-form-with-intermediate
wor k-performed-upon-the-converter process. Conversion of the form of energy is rigorously
what we call work. The energy is not consumed in the process, nor need it be "lost" in doing
work upon the converter. So to speak, the well-established principle of gauge freedom has been
arbitrarily overlooked in the conventional view of the work-energy theorem. As a short way of
stating what we found, the conventional form of the work-ener gy theorem applies only when
there is no simultaneous regauging/repl enishment involved.

This extension of the work-energy theorem to a more general case has profound implications
in physics. With the energy replenishing environment involved, the work-energy theorem
becomes an energy-amplifying process. Energy can be freely amplified at will—anywhere,
anytime—by invoking the extended energy-work process, if regauging accompanies the process
simultaneously. Indeed, one joule of field energy or potential energy can do joule after joule of
work on intermediary converters, increasing the kinetic energy etc. upon the converter medium,
while retaining joule-for-joule of the input energy in differing field or potential forms. In this
extended process, always after each joule of work on the converting agent there still remains a
joule of field energy or potential energy of altered form.

The Extended Principles Permit COP>1.0 Electrical Power Systems

Gradually we realized that (1) electrodynamics without the arbitrary Lorentz regauging did
permit asymmetrically self-regauging electrical power systems, freely receiving and converting
electrical energy from their vacuum environment, (2) present systems are designed unwittingly
to guarantee the re-imposition of symmetry during their excitation discharge, (3) this excitation
symmetry is what must be and can be broken by proper system design, and (4) a magnetic
system "powered" by a permanent magnet dipole's ongoing active processes {1, 26, 43} could
readily be adapted so that the source dipole of the permanent magnet was not destroyed by the



circulating magnetic flux. We experimented on various buildups and prototypes, in this vein, for
some years.

Patenting and Discovery Activity

In 1997 we filed a provisional patent application on the first prototype of real interest. We
filed another formal patent application in 2000 after several years of experimentation in which
we used multiple extraction of energy from the magnetostatic scalar potential formed between
the poles of a permanent magnet. Here we reasoned that, in so doing, we would deplete the
magnetic dipole, and our experiments sometimes seemed to indicate that a very slow depletion
might indeed be happening.

Since our last formal patent application filing in 2000, additional build-ups and experiments
have led us to the conclusion that it is not necessary to deplete the magnetic monopole. Instead,
if one draws the energy directly from the potentials (primarily, from the magnetic vector
potential) furnished by the magnetic dipole of the permanent magnets, one can essentially draw
as much energy as desired, without affecting the dipole itself. And again, we found that any
amount of energy can be withdrawn, so long as it is changed in form in the withdrawal. A giant
negentropy mechanism—recently uncovered by Bearden {26} and further investigated by Evans
and Bearden {43}— is associated with the magnet dipole, and in fact with any dipole as shown
by Whittaker {1}. This negentropy mechanism {1, 26, 43} will replenish the magnetic vector
potential energy to the permanent magnet dipole as fast as energy is withdrawn from it and into
the circuit.

We hit upon the stratagem of using a highly specialized magnetic core material,
nanocrystalline in nature and in special tape-wound layered structure, to try to extract the energy
from the magnetic vector potential (A-potential) as a magnetic B-field (curl of the A-potential)
that is locally restricted to the special nanocrystalline material which forms a closed magnetic
flux path closed on both poles of the permanent magnet dipole. It turned out that the
nanocrystalline material,’ because of its nature and also its tape-wound layered construction,
actually will perform this separation of B-field and A-potential energy which is heretofore
unheard of in such a simple magnetic core mechanism and flux path material.

We point out that a tightly wound, very long coil does a similar thing, as does a good toroid,
and these effects of separating A-potential from B-field are known. But to our knowledge, such
effects have not previously been utilized in magnetic core materials themselves, in a flux path
through space. Our experimental measurements showed the magnetic field to be missing in the
space surrounding the closed-path flux-path material, but the A-potential was indeed present and
did interact with coils in normal manner. We also showed that the B-field and associated
magnetic flux were rigorously confined internally to the nanocrystalline material flux path.

This then led to very novel ramifications and phenomenology, which we have been intensely
exploring since filing the previous patent when we were depleting the magnetic dipole of the
permanent magnet or seemed to be. Now we have no depletion of the magnetic dipole, and also

* Obtained off-the-shelf as a commercial product from Honeywell.



we can now explain where the continuous "magnetic energy wind" comes from, what triggers
and establishes it, and how to apply the resulting principles.

Consequently, rapid progress in non-depleting versions of our previous invention, as a full
extension to both the previous invention and also to the previous process utilized (depletion of
stored potential energy), has been accomplished.

Results of the Research

It is now clear—by fluid flow analogy and actual experiment—that we have found the
perfect magnetic mechanism for (a) producing "magnetic energy winds" at will, furnished freely
by nature in natural dipole processes only recently recognized {26} and clarified {43} in the
literature, (b) producing a magnetic "windmill", so to speak, that freely extracts energy from
these free winds provided by nature from these newly-understood processes, and (c) creating
positive energy feedforward and feedback iterative interactions in a coil around a core, resulting
from dual energy inputs to the coil from (1) actions in the core inside the coil (2) actions in the
surrounding altered vacuum containing a continuously replenished field-free magnetic potential
A, and hence comprising a separate source of energy that will react with a coil.

The iterative interactions occurring between the two interactions in the coil, add a third
increase of energy from the resulting convergent energy gain (asymmetrical self-regauging)
series. The additional amplification of the energy is given by the limit of the resulting
convergent series for energy collection in the coil. In this novel new usage, the net result is that
the coil is an energy amplifying coil, freely and continuously fed by excess input energy from an
external active source.

It turns out that a multiplicity of such positive energy feedforward and feedback loops occur
and exist between all components of the new process. The system becomes a true open system
receiving excess energy from the free flow of energy established in its vacuum environment by
the subprocesses of this invention's system process.

Consequently, we have experimentally established this totally new process and field, and also
have experimentally established that it is not necessary to deplete the permanent magnet dipole
after all. Now, direct replenishment energy from the active vacuum can readily be furnished to
the permanent magnet with the new techniques being utilized.

THREE IMPORTANT PRINCIPLES AND MECHANISMS

We explain three very important principles/mechanisms necessary to comprehend the new
process in a replenishing potential environment:

(1) The conservation of energy law states that energy cannot be created or destroyed. What
is commonly not realized is that energy can be and is reused (changed in form) to do work,
over and over, while being replenished (regauged) each time. If one has one joule of energy
collected in one form, then in a replenishing potential environment one can change all that
joule into a different form of energy, thereby performing one joule of work. However, one
still has a replenished joule of energy remaining, by the conservation of energy law in such
an environment, since the first joule was removed in different form. If one collects and holds



that remaining joule in its new form, and then changes the form of it yet again in the
replenishing environment, one does another joule of work—and still has a joule of energy
left, just in a yet different form. The process is infinitely repeatable, limited only by the
ability to hold the changed form of the energy each time it is changed.

Further, only two energy forms are needed for endless iterative shifting of form—say,
form A and form B, since A changed totally into B performs work upon the transforming
medium equal to A energy dissipation, but yields A-equivalence amount of energy still
remaining because of replenishment. The B-form energy can then be changed back from B
to A yet again, wherein the same amount of work is done upon the transforming medium for
the second time, and one still has a joule of energy remaining because of replenishment, now
back in the original form. This process can be iterated. We call this the ping-pong principle
and use the iterative work done by each replenished change of energy form to continually
increase the excitation energy of a receiving entity, the Drude electron gas in the coil and its
attached circuit. We accent that this is also a novel way to directly utilize free regauging
energy.

Cyclic transform of the energy by "ping-pong" between two different forms of energy or
energy states with replenishment, is all that is required to produce as much work as one
wishes in the intermediary, from a single joule of operator-input energy, limited only by
one's ability to hold the new form of energy after each transformation and not lose it (or not
lose all of it). By letting this iterative ping-pong work be done upon the Drude electron gas,
the energy of that gas is excited much more than by the energy we input, if the input energy
were only used once to perform work (if its form were only changed once).

We stress that present electrical power systems deliberately use their collected energy
only once, and do not take advantage of energy regauging by free replenishment from the
potential environment. So engineers are totally unfamiliar with the ping-pong mechanism
and do not apply it. In short, they simply do not use the ping-pong effect to dramatically
increase the energy in the Drude electron gas in the external circuits connected to the
generator or battery.

(2) The A-potential and the B-field are extraordinarily useful for just such "ping-pong"
iterative change of energy form, from B-field energy to A-potential energy and vice versa,
back and forth, repeatedly. That is precisely what happens in each coil of the process of the
invention, and this results in dual inputs of energy—one in curl-free A form and one in B
form—simultaneously to the coil. Quite simply, one can extract the energy from a volume of
A-potential, in B-field form where the B-field energy is removed from the volume, and the
A-potential beyond will instantly (at least at the speed of light) simply refill the volume, but
with curl-free A-potential.

A similar effect is also demonstrated by the well-known Aharonov-Bohm effect {13, 15},
but only in very small effects, without the ping-pong effect, and not used in power systems.
By analogy, we may compare this iterative process to "dipping several buckets of water in
succession" from a mighty rushing river; the river refills the "hole" immediately after each
dipping. We can continue to extract bucket after bucket of water from the same spatial



volume in the river, because of the continual replenishment of the extracted water by the
river's flow.

Any change of B-field energy in the center of the coil, interacts with the coil
magnetically since the coil's magnetic field is at its greatest strength in its precise center, and
the center of the coil is in the center of the core flux path material. This magnetic interaction
between core and coil produces voltage and current in the coil and therefore in a closed
external loop containing the coil, and simultaneously produces an additional equal energy
outside the coil in the form of field-free A-potential, which is absolutely permitted since the
magnetic energy in B-form was "dissipated" (transformed) into A-potential energy, thereby
causing the electrons in the wires to flow by doing work that built voltage and current, which
was a change of form of the B-field energy. Simultaneously, the current electrons produce
the A-potential energy around the coil and outside it, which is absolutely permissible since a
change in form of the energy is again involved.

Since these changes in energy form occur at the speed of light, in a local coil they appear
"instantaneous" though in reality they are not quite instant, but just very rapid. However, the
work produced by each change of form of the energy in that rapid "ping-pong" between the
several energy states, continually produces work upon the Drude el ectrons, producing
momentum and motion in the Drude gas, thus resulting in voltage and current. In this way,
the increased momentum and motion—involved in the currents flowing in the voltage drop
of the coil and external loop—result in increased stored kinetic energy in the moving Drude
gas, which is electromagnetic energy of different form.

As can be seen, because of the speed of the ping-pong energy state transformations, with
each transformation doing work in the Drude electron gas to increase that gas's excitation and
energy, a continuous "collection" of excess energy—caused purely by the change of form of
the energy and not by "loss" or "disordering" of the energy—occurs in the Drude electron
gas, resulting in increased voltage and current in the circuit containing the coil. This is
simply a mechanism for a "regauging" or change of potential energy of the Drude electron
gas system. The Drude electron gas system's increased excitation energy can then be
dissipated "all at once" in conventional fashion in the external load, providing more energy
dissipated as work in the load than was input to the coil originally.

Hence there is generated an energy amplifying action of the coil and its multiplicity of
processes. There is no violation of the energy conservation laws, of the laws of physics, or of
the laws of thermodynamics since this is an open system far from equilibrium with its source
of potential energy (the magnetic dipole of the permanent magnet), which in turn
continuously receives replenishment energy from the vacuum by a giant negentropy process
only recently uncovered by one of the inventors {26} and clarified by Evans and
Bearden{43}.



3) The dissipation of the final collected regauging energy within the load can permissibly be
greater than what we ourselves initially input’, because of the iterative change of form of the
energy with replenishment. Therefore the iterative interactive work done on the Drude
electron gas provides more than one joule of work done on the gas—thereby increasing its
potential energy by more than one joule—for each joule of energy input by the operator to
the system process. The cumulated potential energy in the Drude electron gas is then
discharged in loads in normal fashion. Note that, even here, the energy is not lost when
dissipated from the load and outside the system, but just flows out of the load in a different
form (e.g., as heat radiated from a resistor load). Again, this is no different from a windmill
in a wind.

The various asymmetrical regaugings violate Lorentz's arbitrary symmetrical condition—
specifically in the discharge or change of form of the energy. Hence, this process restores to
electrodynamics one group of those missing Maxwellian systems arbitrarily discarded by
first Lorenz and later Lorentz, more than a century ago.

THE PROCESS IS THEORETICALLY SUPPORTED

Several rigorous scientific papers {27-40} by the Alpha Foundation's Institute for Advanced
Study (AIAS) have been published or are in the publication process, fully justifying that energy
currents (energy winds) can readily be established in the vacuum, and that such energy winds do
allow the extraction of EM energy from the vacuum.

Also Cole and Puthoff {54} have previously shown that there is no prohibition in
thermodynamics which prevents EM energy being extracted from the vacuum and utilized to
power practical systems.

In electrochemistry it has long been known {21} that there can be no current or movement in
electrodes without the appearance of excess potential (regauging) called the overpotential.

Further, in the most advanced model in physics—gauge field theory—the freedom to change
gauge (in electrodynamics, to change the potential) at will and freely, is an axiom of the theory.
If we freely change the potential of a physical power system, we freely change its potential
energy (in a real system, we may have to pay for a little switching energy losses).

It follows that we can also freely change the excess potential of that system—regauge it—yet
again, by any means we choose, including discharging that excess potential energy in a load to
do work. Thus gauge field theory has for decades already axiomized the rigorous basis for
COP>1.0 electrical power systems—but the Maxwellian systems necessary to do it have
remained neglected due to their arbitrary discard by the ubiquitous use of Lorentz symmetrical
regauging.

That such COP>1.0 electrical power systems have not been previously designed or built is
therefore not due to a prohibition of nature or a prohibition of the laws physics at all, but is due

> See references 9-11. Actually, the standard calculation of the Poynting energy flow is not the calculation of the
total EM energy flow at all, but only a calculation of how much of the energy flow is intercepted by the surface
charges of the circuit and thereby diverged into the conductors to power the Drude electrons.



to a characteristic used to design and build the systems themselves. Because of their ubiquitous
closed current loop circuits, conventional power systems use half their collected energy to
destroy their own source dipoles, which destroys any further use of energy from "the potential
between the ends of the dipole" since both dipole and potential vanish. The potential of the
source dipole, after all, is what potentializes the external circuit with additional excitation
energy, to be utilized to power the system. In present systems, half that excitation energy is
dissipated to destroy the dipole along with the source potential, and less than the remaining half
is used to power the load. This rigorously limits such systems to COP<1.0.

In the present invention, we do not destroy the potentializing source dipole, which is the
magnetic dipole of the permanent magnet. We include the vacuum interaction with the system,
and we also include the broken symmetry of the source dipole in that vacuum exchange—a
broken symmetry proven and used in particle physics for nearly a half century, but still
inexplicably neglected in the conventional Lorentz-regauged subset of the Maxwell-Heaviside
model.

Consequently, our work and this novel process are rigorously justified in both theory and
experiment, but the principles and phenomenology are still not incorporated in the classical
electrodynamics theory utilized to design and produce electrical power systems. These
principles are indeed included in the new O(3) electrodynamics being developed by AIAS®” that
extends the present U(1) electrodynamics model, as shown by some 90 scientific papers carried
by the U.S. Department of Energy on one of its scientific websites in Advanced
Electrodynamics, and by an increasing number of publications in Foundations of Physics,
Physica Scripta, Optik, etc.

We thus have invented a process which indeed is well-founded and justified, but the basis
for it is not yet in the texts and university courses. It is our belief that this absence will be
rapidly rectified in the universities, in both the physics and electrical engineering departments,
upon the advent of practical self-powering electrical power systems freely regauging themselves
and extracting energy from the magnetic dipole of a permanent magnet, with the energy being
continuously replenished to the dipole from the active vacuum via the new giant negentropy {26,
43} process.

CONSIDERING THE PROCESS

A-Potential and Field-Free A-Potential

This invention relates generally to the field of electromagnetic power generation.
Specifically it relates to a totally new field of extracting additional electromagnetic energy in
usable form from a permanent magnet dipole's potential energy, in addition to the
electromagnetic energy extracted from its magnetic field energy, wherein the excess potential

% The Alpha Institute's Institute for Advanced Study (AIAS).

7 A private communication from Dr. Myron Evans, 30 Sept. 2000, rigorously confirms that the magnitudes of the
vector potential and the 4-current do in fact provide EM energy from the vacuum, and determine its magnitude as
well.
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energy taken from the magnet dipole is continuously replenished to the permanent magnet dipole
from the active vacuum that is a curved spacetime with an ongoing giant negentropy flow
process {26, 43}.

With respect to the electrostatic scalar potential, electrodynamicists are familiar with the
fact that unlimited energy can be extracted from a potential. The very simple equation

W =0q [1]
gives the amount of energy W in joules, which is collected at any given point x, y, z from the
electrostatic scalar potential—whose reaction cross section is given by @, in joules collected per
point coulomb—by charges q in coulombs and located at point X, y, z. Note that as much

intercepting charge q as desired can be used at any point to increase the energy collection at the
point, and collection can be accomplished at as many points x, y, z as is desired.

So any amount of energy can be collected from any nonzero scalar potential, no matter
how small the potential's reaction cross section, if sufficient intercepting charge q and collecting
points X, y, z are utilized. In short, one can intercept and collect energy from a potential
indefinitely and in any amount, and in any form taken by the interaction, because the potential is
actually a set of EM energy flows in longitudinal EM wave form, as shown by Whittaker {1} in
1903 and further expounded by Bearden {24, 26}. Subsequently, Evans and Bearden {43} have
more rigorously interpreted Whittaker's {1} work and extended the principle into power systems.
Thus any energy diverged and "withdrawn" from the potential in a given local region of it, is
immediately replenished to the potential and to that region from the complex plane (the time
domain) by the potential's flowing EM energy streams {1, 26, 43}, as rapidly as the energy is
deviated and withdrawn.

For the magnetic vector potential, some preliminary comments are necessary. First, for
over a hundred years it has been erroneously advanced that the magnetic vector potential A is
"defined" by the equation

B=VxA [2]

This is easily seen not to be a definition at all, since an equation says nothing about the nature of
anything on its right or on its left, but merely states that the entire right side has the same
magnitude as does the entire left side. For an expression to be a definition, it must contain an
identity (=) sign rather than an equal (=) sign. Hence in seeing what is attempted to be defined,
we rewrite equation [2] as

B= VxA [3]

Now it is seen that it is the magnetic field B that is being defined as the curl of a swirling
A-potential, which swirling component we will call Ac for the "A circulating" component of A.
The curl of the circulating A is a magnetic field B, by identity [3]. There may of course be
present additional A-potential that has zero curl, but that additional longitudinal A;-potential or
A;-current does not produce a magnetic field B per se. However, it does interact with charges,
which add the curl operator and produce B-field.
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In 3-dimensions, the field-free A; potential may be moving longitudinally, in which case
it is identically an electrical potential "¢" that is moving longitudinally and hence no longer
really a scalar potential ¢ but a vector potential ®. If @ translates without changing magnitude,
there is no E-field and hence @ is a field-free vector potential. Identity [3] still does not define A,
but defines B in terms of A and the curl operator. Note particularly that, in identity [3], we may
have additional @ present as a curl-free, longitudinal magnetic vector potential Ay and we shall
refer to this additional curl-free magnetic vector potential as A (for longitudinally translating A
component without swirl).

General Relativistic Considerations

Rigorously we are using the Sachs unified field theory view that energy of whatever form
represents a curvature in spacetime (ST). We argue that how we then observe or "see" the
energy effects and label them, depends on the factors of physical interaction with that ST
curvature. Thus interaction with magnetic charge produces magnetic energy aspects, while
interaction with electrical charge produces electrical energy aspects, etc. Motion of either of the
interactions lets us also "see" some of the magnetic energy as electrical energy, and some of the
electrical energy as magnetic energy, etc.

However, when A interacts with electrical charge, the charge may swirl, in which case
the swirling component of the @ moving with the charge is an Ac component, and this A¢
swirling component will produce a magnetic field B by identity [3].

As we stated, in the unified field theory approach being used {42, 44-46}, in spacetime
all energy is simply a special curvature of that spacetime, regardless of the form of the energy.
Hence one can readily visualize the energy being changed from a vector potential to a scalar
potential and vice versa, depending simply upon whether the potential is moving or stationary
with respect to the frame of the observer (the laboratory frame).

It is also a well-known facet of general relativity that any change of energy density in
spacetime a priori is associated with a curvature of spacetime.® What has been neglected in
general relativity (and arbitrarily discarded in electromagnetic theory long before general
relativity was born) is the enormous EM energy flow filling the space around every EM circuit
{24}, with almost all of it missing the circuit entirely, and not being intercepted and diverged
into the circuit to power it.

This non-intercepted huge energy flow was recognized by Heaviside {10, 11}, not even
considered by Poynting {9}, and arbitrarily discarded by Lorentz {51} as having "no physical
significance" because it did not strike the circuit and power any part of it.” It is still arbitrarily
discarded today, using Lorentz's discard method.

¥ That is, with the single exception of gravitational field energy, and even that exclusion has been challenged.

? This is rather like discarding all the wind on the ocean except for that tiny component of it that strikes the sails of
one's own sailboat. It is true that the wind missing one's own boat has no further significance for that one boat, but it
may of course be captured in the sails of an entire fleet of additional sailing vessels to power them quite nicely.
Hence the statement of "no physical significance" is a non sequitur; "no physical significance to that one specific
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Also, it is still largely unrecognized in Western science that pure general relativity
contains no energy conservation equations {47, 48} of the kind encountered in electrodynamics
and mechanics. This is easily seen by considered the impact of gauge freedom, which allows
the potential energy of any region of spacetime to be freely changed at will. But this is also a
form of freedom of spacetime curvature, hence the notion of fixed accountability of energy
replenishment and dissipation is completely voided by gauge freedom.

The great scientist Hilbert {48} first pointed out this remarkable absence of energy
conservation laws from general relativity, not long after Einstein published his theory.

It also appears that the ultimate energy interaction is the transduction of energy-form
between the time-domain (complex plane) and 3-space. In fact, all 3-spatial EM energy actually
comes fromtime-like EM energy currents after 3-symmetry breaking {1, 26, 43}.

Indefiniteness Is Associated with the A-Potential

A magnetic vector potential A produced by a current-carrying coil not tightly wound or
closed (or very long), must possess both a swirl component A (from the circling of the coil in
each turn of the coil) and a longitudinal component A; from the longitudinal advance of the
current between coils, since a coil is actually a helix and not a set of circles. It will also possess
a magnetic field, both inside the coil and outside it.

Hence, considering both curled and curl-free types, the actual magnitude of A is always
indefinite—and in fact the indefinite nature of the potential together with the freedom to change
it at will is universally recognized by electrodynamicists {7, 14}. However, the prevailing
argument that change of potential does not affect the system is a non sequitur.

Further, in 1904 E. T. Whittaker {2} showed that any electromagnetic field, wave, etc.
can be replaced by two scalar potential functions, thus initiating that branch of electrodynamics
called superpotential theory. Whittaker's two scalar potentials were then extended by
electrodynamicists such as Bromwich, Debye {3}, Nisbet {4} and McCrea {5} and shown to be
part of vector superpotentials {6}, and hence connected with A.

Applying the Giant Negentropy Mechanism

So let us consider the A-potential most simply as being replaced with such a Whittaker
{1, 2} decomposition. Then each of these scalar potentials—from which the A potential
function is made—is decomposable into a set of harmonic phase conjugate wavepairs (of
longitudinal EM waves). If one takes all the phase conjugate half-set, those phase conjugate
waves are converging upon each point in the magnetic vector potential A from the imaginary
plane (from the time domain). At that same point in A, the other waveset—comprised of the
harmonic set of longitudinal EM waves in 3-space—is outgoing. The 4-conservation of EM
energy requires that the incoming energy to the point from the complex plane is being
transformed at the point (by the assumed unit point charge at that point) into real EM 3-space

circuit" is better—but even then is incorrect if additional "sails" (interceptors) are added to catch more of the
available energy wind and diverge more of it into the circuit.
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energy, and radiating outward from that point as real EM energy, in this case in the form of the
magnetic vector potential A without curl since the curl operator is absent.

We have previously pointed out {22, 24, 26, 43} that this energy flow input from the
complex plane to every point in the potential, with its output in real 3-space, is a more
fundamental symmetry than is the usually assumed 3-symmetry in EM energy flow. Further, it
is a giant negentropy and a continuous, sustained reordering of a fraction of the vacuum energy,
and the reordering continues to expand in space at light speed so long as the source dipole for the
potential exists.

What this means is that the A potential—in either of its components A; and Ac—is not to
be thought of as having "fixed energy" since it consists of and identically is a myriad energy
flow processes ongoing between the time-energy domain (the complex plane) and the real energy
domain (real 3-space).

As is any potential including the electrostatic scalar potential ¢ between the poles of an
electric dipole and the magnetostatic scalar potential @ between the poles of a permanent
magnet, the A-potential is an ongoing set of longitudinal EM energy flows between the time
domain (imaginary plane) and real 3-space {1, 26, 43}.

We stress that the EM energy flows comprising the so-called "scalar" potential and all
"vector" potentials, violate 3-flow symmetry in energy conservation, but rigorously obey 4-flow
symmetry. There is no law of nature that requires that energy be conserved in 3-space! If we
work in 4-space as is normal, then the laws of nature require that energy be conserved in 4-space,
as is done by the potential. Imposing the arbitrary additional requirement of 3-flow energy
conservation imposes a 3-symmetry-restoring operation which destroys or nullifies the giant
negentropy 4-process'’ of the dipole {26}and results in system 3-equilibrium with the active
vacuum. It results in design and production of electrical power systems exhibiting only
COP<1.0. The ubiquitous closed current loop circuit design produces a circuit that deliberately
(though unwittingly) re-imposes the 3-flow symmetry, kills the dipole and the giant negentropy
process, requires at least as much continuous input energy by the operator as was utilized to kill
the dipole, and has generated the gigantic burning of hydrocarbons and the pollution of the
biosphere.

A Negative Resistance Process

Because of its giant negentropy process {26, 43}, any potential is an open EM energy
flow system, freely receiving energy from the complex plane in its active vacuum environment,
transducing that received reactive power (in electrical engineering terms) into real power, and
outputting real EM energy flow in space in all directions at the speed of light {26, 43}.

The vacuum-dipole energy exchange process is negentropic {26, 43}, since there exists
total 1:1 correlation between the inflowing longitudinal EM waves in the complex plane and the

' Which in turn destroys the ability of any observable to exist (in time). An observable is a priori a 3-space
fragment of an ongoing 4-space interaction, torn out at one frozen moment of time. The fact that observables do not
persist in time has profound impact upon the foundations of physics, but its implications remain to be explored.
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outflowing EM waves in real 3-space {1, 26, 43}. The potential then may rigorously be regarded
as a novel kind of negative resistor, constituting an automatic ongoing negative resistance
process. By negative resistance process we mean that the spatial points occupied by the
potential continuously

(1) receive EM energy in unusable form (in the form of longitudinal EM waves input from the
complex plane, which is the continuous receipt of reactive power),

(2) transduce the absorbed/received energy into usable form (real energy in 3-space), and
(3) output the received and transduced EM energy as usable EM energy flow in 3-space.

Thus associated with and comprising any potential and any dipolarity—including the
dipolarity of a permanent magnet—we have a novel, free source of EM energy from the
vacuum's complex plane (reactive power input, in electrical engineering terms, with real power
output). That is true whenever we have a potential of any kind, either A or ¢, or a dipole of any
kind, either electrical or magnetic, or a polarization. Further, any energy we divert (collect) from
this potential by and upon intercepting charges, and hold it in the localized vicinity of the charge,
is an energetic excitation of the perturbing charges.

Modeling the Transduction Mechanism

Charges can be thought of as rotating 720° in one "full rotation", being 360° rotation in
the complex plane followed by 360° rotation in real 3-space. The charges in the source dipole
thus absorb the incoming reactive power while rotating in complex space and are excited therein,
then re-radiate this absorbed EM excitation energy in real 3-space during their subsequent 360°
rotation in that 3-space. Further, all the energy diverted from the energy flows comprising the
potential, is immediately replenished by the vacuum to the source dipole, by the stated giant
negentropy mechanism {26, 43}.

Replenishment Via Giant Negentropy

It follows that we may collect energy from an A-potential of a permanent magnet by
applying the curl operator to A, then withdrawing and holding the resulting B = Vx A magnetic
field energy in a localized material flux path. That is the withdrawal of A¢ energy from the
overall A potential in space, which is the withdrawal of A¢ energy from the magnetostatic
potential outflow dynamics between the poles of the magnetic dipole of the permanent magnet.
This withdrawal and sharp path localization of the A energy from the permanent magnet
dipole's outpouring A-potential energy will be continuously replaced at light speed by the giant
negentropy process {1, 26, 43} engendered in 4-space by the magnetic dipole of the permanent
magnet. Hence an unlimited amount of energy may be withdrawn from the A-potential in space
around the magnet in this fashion, and the withdrawn energy will be continuously replaced at
light speed from the active vacuum via the giant negentropy process {1, 26, 43}. In real systems,
the materials and components will impose physical limits so that only a finite amount of excess
energy flow can be accomplished, but in real materials these limits still permit system COP>>1.0
{24}.
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The foregoing discussion shows that, in a magnetic apparatus or process functioning as
part of an overall electromagnetic power system, we may have one subprocess which
continuously withdraws energy from the curled portion of A (i.e., holds and localizes the
magnetic field B and confines it to a given path), and in that case the source (in this case the
permanent magnet) of the A-potential will simply replenish—at light speed—all the A energy
that was withdrawn and localized. The replenished A energy will not be localized, since under a
given set of conditions only so much energy is withdrawn and held in the localized condition.

The principle is that, as energy is drawn from the vector potential and then contained and
circulated in field form in a localized material region or path, the withdrawn A-potential energy
in space outside that localized path is continually replenished from the permanent magnet
dipolarity to the space surrounding the localized B-field energy path as the real EM energy flow
output of the giant negentropy process {26, 43} engendered by the magnet dipole. Further, the
energy drawn from the permanent magnet dipolarity is continually replenished from the
surrounding vacuum by the input EM energy flow to the magnet dipolarity from the vacuum's
complex plane in the ongoing giant negentropy process {1, 26, 43}.

Regauging Can Be Negentropic

Any increase of energy in the apparatus and process in the local spacetime constitutes
(a) self-regauging by the process, whereby the process freely increases the potential energy of
the system utilizing the process, and (b) concomitant curvature of spacetime and increase in that
spacetime curvature due to the increase of local energy in the system process.

From the standpoint of gauge field theory, free asymmetrical regauging is permitted by
gauge freedom and is rigorously allowed, in effect allowing the violation of classical equilibrium
thermodynamics because the regauged system freely receives EM energy from an external active
source, the active vacuum's complex plane in the evoked giant negentropy process.'’ From the
standpoint of general relativity, the excess energy from spacetime is freely allowed, since all EM
energy moves in curved spacetime {36, 39, 40, 41, 42, 45, 46} a priori, and simple conservation
of EM energy as usually stated in classical equilibrium electrodynamics need not apply {47, 48}
in a general relativistic situation.

Use of a Nanocrystalline "Energy-Converting' Material

A nanocrystalline material recently available on the commercial market was found and
utilized in this process. When utilized as a closed flux path external to and closed upon the two
poles of a permanent magnet, the special nanocrystalline material will contain all the B=Vx A
field energy (curled potential energy) in the closed flux path containing the magnet itself, while
the magnetic dipole of the permanent magnet continuously replenishes and maintains the

Myt may be that we are defining the causative mechanism for gauge freedom as being pure entropy or pure
negentropy, but we defer to the advanced theoreticians to determine the truth or falsity of such a question. If one
considers Whittaker's process {1} in either direction—i.e., energy freely entering 3 -space from the time-domain, and
energy freely entering the time-domain from 3-space—the conjecture may have some merit.
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external circulation of field-free A-potential energy filling the space around the nanocrystalline
closed flux path containing the withdrawn magnetic field energy.

This performance can in fact be measured, since magnetic field detectors detect no
magnetic field surrounding the flux path (or even around the magnet in the flux path at an inch or
two away from it), and yet coils placed in the spatial flux path outside the core interact with the
field-free A-potential that is still there. A coil placed around the flux path so that the flux path
constitutes its core, interacts both with the field-free A-potential outside the material flux path
core, and simultaneously interacts—via the magnetic field inside the coil—with the magnetic
field flux energy inside the core.

Dual Interactions with Ping-Ponging Between Them

Further, the two simultaneous interactions also iteratively interact with each other, in a
kind of iterative retroreflection and interception of additional energy, so that a net amplification
of the electrical energy output by the dually interacting coil results. The fact that iterative
retroreflection processes can increase the energy collection from a given potential and enable
COP>1.0 has been previously pointed out {31}. In addition, multiple coils placed around the
closed material flux path forming a common core of each and all of them, all exhibit such gains
and also mutual interaction with each other, leading to further gain in the energy output by the
coils and their interaction processes.

In short, the novel process of this invention takes advantage of the previously unknown
giant negentropy process {1, 26, 43} ongoing to and from the permanent magnet's dipole and
between the complex plane of the vacuum energy and real 3-space energy flows comprising the
magnetic vector potential and the magnetostatic scalar potential, to provide a gain in the total
amount of electromagnetic energy being diverted from (drawn from) the permanent magnet by
the attached circuit, components, and their processes.

The total collectable energy now drawn from the magnet is the sum of (a) the magnetic
field energy (curled A-potential energy) flowing in the flux path, (b) the magnetic energy in the
uncurled A-potential energy flowing in the surrounding space, and (c) a further iterative "ping
pong" gain component of energy caused by mutual and iterative interactions {31} of the multiple
coils and their multiply interacting processes. Further, (d) additional energy can be intercepted
and diverged (collected) from the flowing uncurled A-potential energy flowing in the
surrounding space, and converted into output electrical energy as the outputs of coils, by simply
adding additional interceptors (such as coils, for example, or spinning charges, etc.).

We have thus discovered a process for amplifying the circuit's available output energy
extracted from a permanent magnet dipole's energy outflow, where the dipolarity is an open
system and a negative resistor, freely receiving excess energy from the surrounding active
vacuum, transducing the received energy into usable form, and outputting the energy as a
continuous flow of usable excess electromagnetic energy . Thereby, additional energy may be
intercepted in a system employing this process, and the process can be used in practical EM
power systems and EM power system processes having COP>1.0 when used in open-loop mode,
and self-powering when used in closed-loop mode.
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Further, we may utilize a collector/interceptor (such as a common coil wound around the
flux path through it so that said flux path constitutes a core) which interacts with both available
components of energy flow and with iterative interactions mutually between the two basic
interactions. Each turn of the coil constitutes a Vx operator, bathed by the flowing uncurled
A-potential outside the line material. Hence the charges in the coil intercept the uncurled
A-flow, and curl the energy intercepted to produce a curled A-flow, thus producing additional
magnetic field B=Vx A. This magnetic field is at its maximum in the exact center of the coil,
which is in the exact center of the nanocrystalline core material with its retained B = Vx A field
energy. Hence the coil interacts with two components of energy flow, being (1) the internal
B = Vx A field energy retained in the nanocrystalline material in the coil's core, and (2) the
external uncurled A-potential energy flow striking its outside surface charges and changed into
additional magnetic field energy and into additional electrical current flowing in the coil and out
of it. In addition, (3) iterative mutual interaction between the two basic interactions also occurs,
increasing the energy gain and the coefficient of performance.

Any additional EM energy input into the core material and flux path increases the
B = Vx A field energy flowing in the flux path, hence withdrawn from the vector potential A
around the flux path, hence replenished from the permanent magnet dipole, and hence
replenished to the magnet dipole from the complex plane, via the giant negentropy process {26,
43}. This increased energy collection in the magnetic flux in the core material passes back
through the permanent magnet (which is in the path loop and completes it), altering the effective
pole strength of the magnet and thereby increasing the magnitude of the giant negentropy process
associated with said dipole of the permanent magnet. In turn, this increases the outflow of
A-energy from the magnetic dipole, increasing both its output B = Vx A field energy in the flux
path and its output uncurled A-flow energy in space outside the flux path. This further increases
the spacetime curvature of the local space surrounding the flux path material, since the energy
density of said local spacetime has increased.

Varying the Pole Strength of a Permanent Magnet

Hence the process is the first known process that deliberately and interactively alters the
pole-strengths of the poles of a permanent magnet, utilizing said alteration to vary and increase
the pole strength and hence the magnitude of the energy density flowing in the giant negentropy
mechanism {26, 43}. From the general relativity view, it is the first known process that
deliberately increases and structures the local curvature of spacetime, by electromagnetic means,
so as to alter and increase the pole strength of a permanent magnet, using said pole strength
alteration to increase the flow of energy into and out of the local spacetime, thereby increasing
the curvature of said local spacetime and the resulting EM energy extracted therefrom.

Any extra uncurled A-flow energy increase outside the nanocrystalline flux path material,
increases the interaction with this field-free A-flow energy of any coil around the flux path,
thereby increasing the magnetic B-field flux inside the flux path, and so on.
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Regenerative Energy Gain

In short, the mutual iterative interaction of each coil wound on the flux path of the special
nanocrystalline material, with and between the two energy flows, results in special kinds of
regenerative energy feedback and energy feedforward, and regauging of the energy of the system
and the energy of the system process. This excess energy in the system and in the system
process is thus a form of free and asymmetrical self-regauging, permitted by the well known
gauge freedom of quantum field theory. Further, the excess energy from the permanent magnet
dipole is continually replenished from the active vacuum by the stated giant negentropy process
{1, 26, 43} associated with the permanent magnet's magnetic dipole due to its broken
3-symmetry {16} in its energetic exchange with the vacuum.

As a result, each coil utilized is an amplifying coil containing an amplifying regenerative
process, compared to a normal coil in a normal flux path which does not hold localized the
B = Vx A field energy within its core material, and does not simultaneously interact with both
internal B-field flux energy and external excess field-free A-potential.

Open System Far from Equilibrium, Multiple Sub-processes, Curved Spacetime

The entire system process is thus a self-regauging regenerative system process and an
energy-amplifying system process, where the excess energy is freely furnished from the local
curved spacetime as energy flows from the magnetic dipole of the permanent magnet, and in turn
freely replenished to the permanent magnet dipole by the giant negentropy process established in
the active vacuum environment by the broken 3-symmetry of said magnetic dipole {16} and the
concomitant locally curved spacetime.

The system process is thus an open electromagnetic process far from thermodynamic
equilibrium {17-19} in its active environment (the active vacuum), freely receiving excess
energy from said active environment via the broken 3-equilibrium of the permanent magnet
dipole. In each coil, the coil is an open system freely receiving excess energy from its active
environment (the active field-free A-potential flowing through the space occupied by the coil and
surrounding it, and creating a local curved spacetime by is extra energy density, while also
receiving energy from its internal environment, the B-field magnetic flux in the material flux
path through the center of the coil and comprising its core, and also curving the local spacetime
by means of the extra energy density of the local spacetime.

The system process is also a general relativistic process {38-42, 45, 46} whereby
electromagnetic energy is utilized to curve local spacetime, and then the locally curved
spacetime continuously acts back upon the system and process by furnishing excess energy to the
system and process directly from the curved spacetime, with the excess energy being continually
input to the system from the imaginary plane (time domain) {1, 26, 43}.

19



SUMMARY OF THE PROCESS FROM VARIOUS ASPECTS

We summarize the many aspects of the overall process as follows: Advantage is taken of
the fact that:

1. The magnetic flux and magnetic vector potential A are freely and continuously
furnished by a permanent magnet to a material flux path, and where the material flux path holds
all curled vector potential A and thus all magnetic field inside the flux path, and where the
permanent magnet freely furnishes additional field-free magnetic vector potential A to replenish
the B-field (curled magnetic vector potential A) energy that was confined to the interior of the
material flux path, and where multiple intercepting coils and processes are utilized with mutual
iterative positive feedforward and positive feedback between the collectors and subprocesses to
increase the energy collected and hence increase the COP of the system and system process.

2. A previously unrecognized giant negentropy mechanism is used as shown
unwittingly by Whittaker {1} in 1903 but unrecognized until recently understood by Bearden
{26} and further clarified by Evans and Bearden {43}, and the active vacuum continuously
replenishes all magnetic vector potential A (both curled and field-free) that is continuously
output by the permanent magnet into the material flux path and into space surrounding the
material flux path. Further, the replenishment energy flow from the active vacuum is from the
time-domain {1, 26, 43} and thus from the complex plane, constituting the continuous input of
reactive power by the active vacuum environment via time-like energy flows. These time-like
potentials and energy flows are known in extended electrodynamics {29, 30, 32, 33, 35, 36, 38,
39, 41} but have not previously been deliberately utilized in electromagnetic systems and
particularly in electromagnetic power systems, even though shown by Whittaker {1} as early as
1903.

3. The field-free magnetic vector potential A is continually replenished and
remaining (due to replenishment by the vacuum to the permanent magnet dipole and thence
replenished from the magnet dipole to the space surrounding the material flux path) when a
material flux path is utilized wherein the magnetic field associated with a permanent magnet's
flux, through the flux path, is held internally and entirely in the material flux path, with the field-
free magnetic vector potential A remaining in space surrounding the flux path.

4. A coil will interact with either a magnetic field (i.e., it will interact with the curl
of the A-potential which curl is a magnetic field), or an A-potential where no magnetic field is
present, or simultaneously with a combination of both a curled A-potential (with magnetic field
B) and a field-free A-potential (without magnetic field B). Indeed, there is a "ping pong"
reiterative interaction between the two processes, constituting positive feedforward from each to
the other, and positive feedback from each to the other.

5. A simultaneous interaction of a coil with both a magnetic field (curl of A) and a
field-free A potential produces electromagnetic energy in the form of voltage and current in an
external circuit connected to the coil, and the net voltage and amperage (power) produced by the
coil 1s a result of the summation of both simultaneous interactions with said coil and its Drude
electrons and of the iterative "ping-pong" interactions between the two simultaneous interactions,
and therefore the summation provides a greater coil output energy than is produced by the coil
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from either the magnetic field (curled A) separately or the field-free A-potential separately.
Further, the "ping-pong" iterative interaction adds additional energy collection and gain to the
electrical power output of the coil.

6. Multiple coils are wound on the material flux path, where magnetic flux is input
to the material flux path from a permanent magnet, and where the material flux path holds
internally all curl of A (magnetic field) from the permanent magnet's flux, so that magnetic field
and magnetic flux from the permanent magnet are inside the closed material flux path, and so
that no magnetic field is outside the closed material flux path, and so that a field-free magnetic
vector potential A replenishes the curled A-potential held in the material flux path, and where the
replenished field-free magnetic vector potential A occupies the space outside the material flux
path and flows through the surrounding space.

7. A broken 3-space symmetry exists of a magnetic dipole {16} of a permanent
magnet, well-known in particle physics since 1957 but inexplicably not yet added into classical
electrodynamics theory, wherein the broken symmetry of the magnetic dipole rigorously requires
that the dipole continually absorb magnetic energy from the active vacuum in unusable form, and
requires that the broken symmetry output (re-emit) the magnetic energy in usable form as real
magnetic field energy in 3-space and real magnetic vector potential in 3-space. And where the
receipt of unusable EM energy, transduction into usable form, and output of the usable EM
energy, constitutes a true negative resistance process {26, 43 }resulting from the ongoing giant
negentropy process {26, 43} engendered by the broken symmetry of the magnetic dipole of the
permanent magnet.

8. Whittaker's 1903 mathematical decomposition {1} of any scalar potential applies
Whittaker decomposition to the magnetostatic scalar potential existing between the poles of the
permanent magnet, revealing that the magnetostatic scalar potential of the permanent magnet is
comprised of a set of harmonic longitudinal EM wavepairs, where each wavepair consists of a
longitudinal EM wave and its phase conjugate replica wave.

0. The incoming half-set of Whittaker decomposition waves consists of the phase
conjugate waves, which are all in the imaginary plane {26, 43} and continuously converging
upon the magnetic charges of the permanent magnet dipole at the speed of light. The incoming,
converging longitudinal EM waves are continuously absorbed from the imaginary plane by the
magnetic charges (magnetic poles), so that the permanent magnet dipole is continuously
replenished with time-like energy flow from the active vacuum environment, while continuously
transducing the received time-like energy into 3-spatial energy, and outpouring real EM energy
flow in the form of the longitudinal EM Whittaker waves {1} emitted in 3-space in all directions.

10. The other half-set of the Whittaker decomposition waves, consisting of outgoing
real EM Whittaker longitudinal waves {1} in 3-space, is continuously and freely emitted from
the permanent magnet dipole charges (poles) and continuously diverges outward in space in all
directions from the permanent magnet dipole at the speed of light. Thus there is revealed and
used a process for a natural, continuous source of magnetic energy from the vacuum: a
continuous EM wave energy flow convergence of electromagnetic energy from the vacuum to
the magnetic dipole, but in the imaginary plane and hence constituting a continuous energy input
in the form of imaginary power {26, 43}, with the absorbed magnetic energy being transduced
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into real power and re-emitted in real 3-space in all directions, whereby the absorption of energy
from the vacuum from the imaginary plane (time domain) is in 4-flow equilibrium with the re-
emission of the absorbed energy in 3-space, but not in 3-flow equilibrium, and where the
outgoing real magnetic energy provides the surrounding magnetic field and the surrounding
magnetic vector potential of the permanent magnetic dipole.

11. In this manner the broken 3-symmetry of the magnetic dipole (permanent magnet)
allows the dipole to continuously receive reactive power from the vacuum's time domain,
transduce the reactive power into real EM power in 3-space, and re-emit the absorbed energy as
real magnetic energy pouring into space and consisting of both a magnetic field and a magnetic
vector potential. Thus the permanent magnet, together with its Whittaker-decomposed {1}
magnetostatic scalar potential between its poles, represents a dynamo and an energy transducer,
continuously and freely receiving energy from an external source (the active vacuum) in the
complex plane and transducing the received complex plane EM energy into real EM energy {26,
43}, and radiating the real EM energy into real space as real EM power. EM energy flow
conservation in 3-space is permissibly violated due to the broken 3-symmetry of the magnetic
dipole, but EM energy flow in 4-space is not violated and is rigorously conserved. There is no
law of nature which requires energy conservation in three dimensions and 3-space; instead,
energy conservation is required by the laws of nature and physics in
4-space. The additional condition usually assumed—that energy conservation is also always
conserved in 3-space—is not required by nature, by physics, or by thermodynamics, and the
additional 3-conservation requirement is removed by this process in any dipole, by the broken
3-symmetry of the dipole. It is this newly recognized giant negentropy process advanced by
Bearden {26}and extended by Evans and Bearden {43} which is directly utilized by this new
power system process, in conjunction with directing and interacting material flux paths,
intercepting coils, separation of curl of the A-potential (i.e., the B-field) and the field-free
A-potential (replenished from the vacuum), and interaction of a coil with a magnetic field and
magnetic flux running through a material core through the coil, and with an external field-free
magnetic potential reacting with the coil. The foregoing actions provide a magnetic system
which receives—via the permanent magnet dipole—replenishment EM energy from the active
vacuum to the dipole, and from the dipole to the circuit and the space surrounding it, to enable
the permanent magnet to continuously furnish magnetic field and flux to a flux path in the
process, and continuously furnish both the curl energy of the A-potential and the field-free
energy of the A-potential replenished from the vacuum, and to have multiple coils interacting
simultaneously with both curled A-potential and magnetic flux inside the coils, while also interacting
simultaneously with field-free magnetic A-potential from the space in which the coil is
embedded, such that excess energy is added to the interacting coils from the field-free A-potential in
space, and where the field-free A-potential in space is continuously furnished by the permanent
magnet dipole, and where the extra energy for the furnished field-free A-potential is continuously
received by the permanent magnet dipole from the active vacuum exchange, via the process
shown by Whittaker's decomposition {1}.

12. The difficulty heretofore experienced by designers, engineers, and scientists with
using the magnetic energy continuously emitted to form the static field and magnetic scalar
potential of a permanent magnet dipole, is that all schemes for using the magnetic energy have
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relied on physical motion, or the input of energy to overcome the field of the permanent magnet,
or other brute force methods. This invention provides a new process for a coil to extract excess
EM energy from the magnetic vector potential energy in space from the permanent magnet,
while simultaneously interacting with the magnetic field energy of the permanent magnet
flowing through a flux path through the center of the coil but not in space surrounding the flux
path. The Whittaker decomposition shows that when the system extracts EM energy from the
magnetic vector potential A and magnetostatic scalar potential ¢ , the energy to continuously
form and maintain the magnetic vector potential's vector current is continuously replenished
from the vacuum by the convergent reactive EM power being input from the imaginary plane
(time domain). Evans and Bearden {43} have also shown that, in the most general form of the
vector potential deduced from the Sachs unified field theory, electromagnetic energy from the
vacuum is given by the quaternion-valued canonical energy-momentum. Further, the most
general form of the vector potential—i.e., flowing EM energy in vector potential form—has been
shown by Evans and Bearden {43} to contain longitudinal and time-like components (energy
currents), in agreement with the simpler Whittaker decomposition {1} as a special case, but
much richer in available structure than Whittaker's decomposition. Evans and Bearden {43}
have also shown that the scalar potential is in general a part of the quaternion-valued vector
potential, and can be defined only through suitable choice of metric for a given experimental
setup. They have shown the energy current in vacuum in this more advanced treatment in O(3)
electrodynamics, and it is this demonstrated vacuum EM energy current which continuously
replenishes any excess energy drawn from the permanent magnet dipole's magnetostatic scalar
potential to replenish the curl of the A-potential (the magnetic B-field energy) held inside

the material flux path powered by the magnet and also to replenish the field-free A-potential
filling space around the material flux path.

13. A special nanocrystalline material comprises the closed flux path powered by the
permanent magnet, where the nanocrystalline material performs the highly special function of
separating and retaining the curl energy of the A-potential (i.e., retaining the magnetic field energy)
inside the material flux path along with the magnetic flux. The nanocrystalline material consists
of coiled flat "tape" layers of material, with the layers acting in the fashion of a perfect toroid to
retain all magnetic field (curled A-potential) inside the material, while having the curl-free
A-potential filling all space outside the nanocrystalline material.

14. This special nanocrystalline material may be further considered in the manner of a
"layered" magnetic flux path material, wherein the "layers" are a molecule in thickness, and
wherein essentially all eddy currents are eliminated or reduced to completely negligible
magnitude, and wherein as a result the nanocrystalline material does not dissipate magnetic
energy from the flux path, and wherein as a result said nanocrystalline material does not produce
eddy currents, and wherein as a result the nanocrystalline material does not exhibit heating since
heat is scattered and dissipated energy, and no such scattering or dissipating of the magnetic flux
energy occurs in the nanocrystalline material. Thus the system process is able to process
significant power and energy without heating of the core flux path material at all, and without
requiring cooling of the core material, these being characteristics having a remarkable advantage
over other core materials subject to eddy currents, substantial heating, and the need for cooling.
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15. The magnetic flux from a permanent magnet provides a source of magnetic flux
energy to and within the nanocrystalline material in a flux path, such that the nanocrystalline
material holds the magnetic field component (curl energy of the vector potential A) in the flux
path while the flux path material itself is not further interacting with the field-free magnetic
vector potential and its energy that fill the space around the closed material flux path, and where
the field-free magnetic vector potential—in space external to the material flux path—
geometrically follows the directions and turns of the material flux path but outside it.

16. Any coil immersed in the nanocrystalline material's magnetic vector potential in
space, but not wound around a portion of said nanocrystalline flux path, will react to the
magnetic vector potential and its energy. Each turn of a coil acts as a curl-operator, producing a
magnetic field due to the received energy current from the magnetic vector potential. If an
electrical current is passed through the coil, and if the magnetic flux produced by the electrical
current in the coil is aligned with the magnetic flux that is produced by the coil's interaction with
the magnetic vector potential from the nanocrystalline flux path material, then the two magnetic
vector potentials will vectorially add, so that the magnetic field produced by the current through
the coil will be augmented due to the curl-operation of the coil now acting upon an increased
magnetic vector potential summation consisting of the vector sum of the curled magnetic vector
potential and the field-free magnetic vector potential.

17. Any time-rate of change of a magnetic vector potential, either curled or curl-free,
constitutes an electric field, which in an interacting pulsed coil produces pulsed voltage across
the coil and pulsed current through the coil, and which produces current and power in a closed
circuit loop consisting of the interacting coil and a connected external circuit. The excess
magnetic energy is received by the circuit from the magnetic dipole of the permanent magnet
(and replenished to the dipole from the time-like Whittaker energy currents from the active
vacuum). The process transduces the excess magnetic energy into excess electrical energy, and
outputs the excess electrical energy into electrical loads to power them, whereby the excess
energy received and replenished from the active vacuum environment via the giant negentropy
process of the permanent magnet dipole {26, 43} allows system COP to be greater than 1.0.

18. Further, with COP>1.0, a fraction of the output electrical energy from the process
and system can be extracted and positively fed back to the operator input of the system and
process (such as the electrical energy fed to a driver coil), with governing and clamping control
of the positive feedback energy magnitude, so that the system process becomes a self-powering
process freely powering itself and its loads, receiving all the energy from an external energy
source due to its broken symmetry in its vacuum exchange and the resulting giant negentropy
process (26, 43) thereof, and thus constituting an open system far from thermodynamic
equilibrium with its active environment, freely self-regauging and powering itself and its load
simultaneously by dissipation of energy freely received from its active environment.

19. The dual-action effect is increased in an interacting coil if the coil is wound
around a portion of the nanocrystalline flux path, due to the permeability of the flux path as a
magnetic core and the input of flux from the permanent magnet. In this case, the increased
magnetic field produced inside the coil also interacts with the magnetic flux path core in its
center, producing an increased change in the magnetic flux in the nanocrystalline material itself.
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The coil interacting in such dual fashion thus has iterative "energy feedforward and feedback"
between the two simultaneous processes, one process proceeding outward from inside, and the
other proceeding inward from outside. A convergent series of summing energy additions
(regaugings) thereby occurs in the coil, thus producing energy amplification in the coil.

20. The combined aforementioned actions result in the coil increasing its energy
output due to receiving and transducing extra energy from the magnetic flux of the permanent
magnet, the magnetic field of the permanent magnet, and an extra field-free magnetic potential A
surrounding the flux path and continuously furnished by the permanent magnet. The production
of one or more potentials is also the production of one or more regaugings. As is well-known
from electrodynamics and from gauge field theory, gauge freedom is permitted freely and at will.
In electrodynamics, regauging to change the potential of a system simultaneously changes
(freely) the potential energy of the system. In the present process, this regauging is physically
applied by (1) holding the curl of the A-potential inside the special nanocrystalline flux path
material, (2) furnishing additional field-free magnetic vector potential A from the permanent
magnet dipole, (3) continuously replenishing the potential and energy from the vacuum.

21. This process provides for a permissible gain in the magnetic energy output of the
interacting coil(s) for a given amount of energy input by the (a) operator to the active coil (used
similar to a "primary" coil in a transmitter), or (b) a clamped, governed positive energy feedback
of a fraction of the energy output from one output coil back to the input coil. This additional
magnetic field energy output is retained in the nanocrystalline flux path, and the additional
magnetic vector potential energy output moves through space surrounding the coil. The system
process of the invention thus is a new process for energy amplification, with the excess output
energy being freely received from the vacuum and thence to the permanent magnet dipole, and
thence from the permanent magnet dipole to the other parts of the system, via the giant
negentropy process associated with the magnet dipole as shown by Evans and Bearden {43} and
by Whittaker {1}.

22. Multiple coils wound around the special nanocrystalline material fluxpath will
each and all exhibit regauging energy gain by the fore-described processes, with the energy
continuously replenished from the vacuum to the source dipole and from the source dipole to
process, via the process shown by Whittaker decomposition.

23. Any scalar potential such as the magnetostatic scalar potential between the poles
of a permanent magnet, is a continually-replenished energy flow process {1, 26}, so that any
system utilizing the output flow from the permanent magnet dipole and containing such
permanent magnet dipole, is an open system far from equilibrium in the replenishing vacuum
flux, as shown by the Whittaker decomposition {1} and more precisely expanded by Evans and
Bearden {43}.

24. The entropy of any open system in disequilibrium with its vacuum environment,
is a priori less than the entropy of the same system in equilibrium, and in fact the entropy of such
an open system cannot even be computed, as is stated by Lindsay and Margenau {20} and as is
well-known in physics.
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25. This process, producing an open system in disequilibrium with a recognized
continuous source of energy {17-19, 26, 43}, is permitted to perform any or several or all of five
functions: (1) self-order, (2) self-oscillate, (3) output more energy than the operator inputs (the
excess energy is freely received from the active environment), (4) power itself and its loads and
losses (all the energy is freely received from the active environment), and (5) exhibit negentropy.
The process specified by this invention permits all five functions. For example, by extracting
some of the output energy from an output section (coil) used in a system employing the process,
and feeding the extracted energy back to the input section (coil), the energy gain of the system
permits it to become self-oscillating and hence self-powering, while obeying energy
conservation, the laws of physics, and the laws of thermodynamics.

26. Multiple feedforward and feedback sub-loops exist between the various parts of a
complete flux path loop and A-potential flow loop, so that regenerative energy collection gains
are developed in the various subprocesses of the overall process. The result is an overall
feedback summation and overall feedforward summation, whereby the system process regauges
itself with A-potential flow energy from the magnetic dipole, and the regauged energy is
continuously replenished and received from the active vacuum via the stated giant negentropy
process.

217. The system process consists of a magnetic negative resistor process, where energy
is received freely in unusable form (pure reactive power from the time domain of the spacetime
vacuum), transduced into usable form, and output in usable form as real EM energy flow in
3-space {1, 26, 43}.

28. The system process is a permissible local energy gain process and a self-
regauging process, freely increasing the process's and system's potential energy and receiving
the regauging energy from the active vacuum via the giant negentropy process {26, 43}, and
freely collecting and dissipating the excess regauging potential energy in loads.

29. The system process may be open-looped where the operator inputs some electrical
energy and the system outputs more electrical energy than input by the operator, the excess
energy being freely received from the permanent magnet dipole and from the vacuum to it via
the giant negentropy process {26, 43}, with process transductions of the various energy forms
between magnetic form and electrical form.

30. The system process may be close-looped and "self-powering", where a portion of
the amplified energy output is extracted, rigidly clamped in magnitude, and positively fed back
to the input. This replaces the operator input entirely, with all energy input to the system process
being received from the vacuum through the permanent magnet dipolarity's Whittaker
decomposition and constituting direct system application of the stated giant negentropy process
{26, 43}.

31. The system process is a magnetic regenerative gain process, outputting more
energy than the operator himself inputs, with the excess energy received from the active vacuum
via the broken 3-symmetry of the dipole which initiates and sustains the giant negentropy
process {26, 43}, whereby EM energy continuously flows into the system from the complex
plane (time domain), is transduced into usable magnetic energy in real 3-space, and is then
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transduced into ordinary electrical energy by the system process, thereby powering both the
system and the loads.

32. In an embodiment using the process, all coils exhibit energy gain and increased
performance, as does the overall system. All coils are energy amplifying coils, each with gain in
energy output greater than 1.0 compared to the same coil without simultaneous but separate
exposure to and interaction with separate inputs of field-free magnetic potential and magnetic
field, and without iterative positive feedback between the two simultaneous interactions.

33. For power system processes, the combined process requires using at least one
primary (active) coil in dual interaction with iterative feedback between the duals, and one
secondary (passive) coil in dual interaction with iterative feedback between the duals, both on a
common nanocrystalline flux path. The resulting "minimum configuration" embodiment
produces a power system that is an open thermodynamic system, not in equilibrium with its
external environmental energy source: to wit, the continuous inflow of EM energy from the
complex plane of the active vacuum into the permanent magnet dipole, and the continuous
outflow of real magnetic energy from the permanent magnet dipole, with the holding of the
magnetic field energy and magnetic flux energy inside the nanocrystalline material in the closed
magnetic flux path, and with excess field-free magnetic vector potential filling the surrounding
space, as continuously furnished by the permanent magnet dipole and continuously replenished
to the dipole by the active vacuum due to the dipole's broken 3-symmetry in its vacuum energy
exchange and the giant negentropy 4-space energy flow operation {26, 43} initiated thereby.

34, This process permissibly violates 3-symmetry energy conservation, but rigorously
obeys 4-symmetry energy conservation and thus is a process which has not previously been
applied in electrical power systems. The basic excess energy input is received from an unusual
source: the complex plane (time domain) of the locally curved and active spacetime (vacuum), as
shown by the Whittaker decomposition {1} of the permanent magnet's magnetostatic scalar
potential between its poles, and as further demonstrated in several AIAS papers {39-41, 43}, and
as recognized by Bearden {26} and investigated more deeply by Evans and Bearden {43}. The
energy into the nanocrystalline flux path material is input directly from the permanent magnet as
magnet flux energy. From its dual interaction with two magnetic energy components, the active
(driving) coil produces increased magnetic field flux in its center and thus in its interaction with
the magnetic flux path and the magnetic flux in the flux path, and also produces increased
magnetic flux back through the permanent magnet dipole, thereby altering the pole-strength of
the permanent magnet, and also produces increased field-free A-potential in space surrounding
the permanent magnet and surrounding the nanocrystalline flux path, and flowing geometrically
in the direction taken by the nanocrystalline flux path. From its dual interaction with two
magnetic vector potentials as well as two magnetic field components superposed, the passive
(driven) coil produces increased EM field energy in the form of current and voltage out of the
coil and into any conveniently attached external load for dissipation in the load by conventional
means.

35. The process in this invention uses and applies an open system process for
receiving excess energy from an external source (the permanent magnet flux and the permanent
magnet A-potentials), and since the permanent magnet flux and permanent magnet A-potentials
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are continuously replenished from the vacuum via the broken 3-symmetry of the magnet
dipolarity via its Whittaker decomposition {1}, the process is allowed to be adapted in systems
to (a) produce COP>1.0, and (b) be closed looped with clamped positive feedback from load
output to input, so that the system powers itself and its load simultaneously.

36. The open system far from equilibrium process of this invention thus allows
electromagnetic power systems to be developed that permissibly exhibit a coefficient of
performance (COP) of COP>1.0. It allows electromagnetic power systems to be developed that
permissibly (a) power themselves and their loads and losses, (b) self-oscillate, and (c¢) exhibit
negentropy.

37. No laws of physics or thermodynamics are violated in such open dissipative
systems exhibiting increased efficiency, and conservation of energy laws are rigorously obeyed.
Classical equilibrium thermodynamics does not apply and is permissibly violated. Instead, the
thermodynamics of open systems far from thermodynamic equilibrium with their active
environment—in this case the active environment—rigorously applies {17-19}.

38. This appears to be the first magnetic process deliberately utilizing and separating
special energy flow processes—associated in a curved spacetime with the permanent magnet's
dipolarity—to provide true magnetic energy amplification, receiving the excess energy freely
from the permanent magnet dipole, with said energy being continually replenished to the dipole
from the imaginary plane in spacetime by the giant negentropy process {26, 43}.

39. This appears to be the first power system process which in open-loop mode
receives electrical energy input by the operator or outside normal source, wherein the electrical
energy input is transduced into magnetic energy flows, and wherein curled A-potential flow
(magnetic field energy flow) is separated from field-free A-potential flow, and where dual and
iterative "ping-pong" interactions of feedforward and feedback of energy occur in each active
component, and wherein the feedforward and feedback ping pong interactions create local
energy gain in each active component, and wherein the magnetic potential energy of the system
is self-regauged and increased (receiving the excess by giant negentropy replenishment from the
active vacuum), and where the increased magnetic energy flow is then re-transduced into
electrical energy and output to power loads, and wherein the output energy powering the loads is
greater than the input energy provided by the operator.

40. The foregoing system functions as before described, wherein the system process
positively feeds back a clamped fraction of its electrical output to its electrical input, resulting in
a regenerative, energy-amplifying, self-regauging open system process which powers itself and
its loads, the powering energy being freely received from the active vacuum curved spacetime
via the giant negentropy process {1, 26, 43}.

41. The process therefore appears to be the first process for an electrical power
system which permissibly violates electromagnetic energy conservation in
3-space, due to the use of the recognized and proven broken 3-symmetry of the dipole {16}, but
while rigorously conserving electromagnetic energy in 4-space {26, 43}. It therefore appears to
be the first electrical power system process which enables the use of a clamped positive feedback
from output to input in an electrical power system having COP>1.0 so that the system
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continuously receives all the energy—to power its loads and losses—from the magnetic energy
flow of a permanent magnet, with the energy flow being continually replenished to the
permanent magnet by the energy circulation from the imaginary plane (as absorbed reactive
power) and transduced into real power output by the magnet's dipole, and with the freely
received magnetic flux energy from the dipole being separated into field energy and magnetic
vector potential energy.

42. This appears to be the first COP>1.0 electrical power system process that
deliberately takes useful advantage of the fact that any amount of energy can be intercepted and
collected from a potential, regardless of its magnitude, if sufficient intercepting charges (in this
case, magnetic charges, or pole-strengths) are utilized. In this case, coils utilized around the
special nanocrystalline core material interact with the field-free magnetic vector potential filling
the space occupied by the electron spins in the Drude electron gas in the coils, while
simultaneously the produced magnetic field in the coil due to its curl operation interacts with the
localized magnetic field flux in the nanocrystalline flux path and core, and vice versa. In this
way, effectively the energy interception and collection is multiplied beyond what is obtained by
a coil with a core operating in normal magnetic field coupled to its magnetic vector potential in
space.

43. This appears to be the first magnetic process that is a proven true negative
resistance process, where "negative resistance process" is defined as a process whereby
electromagnetic energy is continuously and freely received in unusable form, converted into
usable form, and continuously output in usable form.

44, This appears to be the first power system process which deliberately uses energy
to perform more than one joule of work per joule of energy, by transforming a given amount of
energy into a different form, thereby performing work in the same amount upon a receiving
medium while retaining the energy in its new form, then transforming that energy back into the
first form again, thereby again performing work in the same amount upon the receiving medium
again while retaining the energy back in its original form, and so on in "ping-pong" iterative
fashion. The fraction of the energy that is retained from one transformation to the other
determines the increase in energy of the medium receiving the work and thus being excited with
kinetic energy, and thereby determines the energy gain of the power system in the multiplicity of
such regenerative processes used in the system.

45. This appears to be the first magnetic process for EM power systems which
deliberately creates and uses curved local spacetime to provide continuous energy and action
upon the process's active components and subprocesses. Sachs' unified field model {44-46} as
implemented by one of its important subsets—O(3) electrodynamics per Evans {40) and
Vigier—is implemented in the system to provide several specific local curvatures of spacetime,
with excess energy being thereby regauged into the system and used to power loads, including a
self-powering system which powers itself and its loads simultaneously, and also including an
open-loop system wherein the operator inputs a little EM energy and obtains more EM energy
being dissipated as work in the load.
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RELATED ART

There is believed to be no prior art in such true magnetic negative resistor processes for

(1) utilizing curvatures of local spacetime to provide excess energy from spacetime input
into the various active components of the system process,

(2) receiving EM energy from the spacetime vacuum in unusable reactive power form,

(3)  having the permanent magnet dipole convert the received unusable EM energy into
usable magnetic energy form,

(4) splitting the magnetic energy output of the permanent magnet into separate magnetic
field flux and both curled and uncurled magnetic vector potential current, each traveling in a
different spatial pathway,

®)) producing energy amplification by dual interaction of multiple simultaneous
processes in a coil, with iterative feedforward and feedback between the simultaneous
interactions,

(6) producing driving and driven coils both in curved spacetime and with their magnetic
flux inside a nanocrystalline core inside said coils and with a field-free magnetic vector potential
in the space in which the coil is embedded, and

(7) transducing the excess magnetic energy available for output, into electrical energy,

(8) outputting the excess energy as ordinary electrical energy—consisting of voltage and
current—to power circuits and loads,

9) permissibly exhibiting COP>1.0 while rigorously obeying energy conservation, the
laws of physics, and the laws of thermodynamics, and

(10)  being operated in either open-loop or closed loop operation, whereby in open-loop the
operator inputs a lesser EM energy than is dissipated in the load, or whereby in closed loop
operation a fraction of the output energy is positively fed back into the input to power the system
and system process, while the remainder of the energy is dissipated in the load to power it.

(11)  Using and applying the extended work-energy theorem for a replenishing potential
environment.

This appears to be the first process to take advantage of the above listings of operations,
functions, processes, and facts, whereby no heating or eddy current dissipation is produced in the
cores of coils utilized in embodiments of the process, and whereby said process and
embodiments output electrical power in loads without the need to cool the process components.

The closest somewnhat related work would appear to be the several patents of Raymond
C. Gelinas {52} in that these patents use the curl-free magnetic vector potential. All the Gelinas
patents deal with communications and receivers and transmitters, have no application to
electrical power systems, do not use additional EM energy extracted from a permanent magnet
and replenished by the vacuum, do not use curved local spacetime, do not use the giant
negentropy process, do not function as open systems far from equilibrium in their vacuum
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exchange, do not use iterative "ping-pong" feedforward and feedback in their various
components to achieve gain, do symmetrically regauge themselves so that their excitation
discharge is symmetrical and not asymmetrical, do not function as negative resistors, are not self-
powering, cannot produce COP>1.0, cannot self-operate in closed-loop form, and can and do
produce only COP<1.0. They therefore have no application to the field of the present invention.

DESCRIPTION OF THE FIGURES AND SYSTEM OPERATION.

The process in this invention is described in a description below and in the process gain
block diagram cited below and attached as separate sheets, which are intended to be read in
conjunction with the following set of drawings, which include (1) the background Lenz
reactions, Poynting and Heaviside energy flow operations, Heaviside energy flow component,
giant negentropy operation, Whittaker's decomposition of the scalar potential, and creation and
use of curved local spacetime utilized in the invention, and (2) the principles, the functional
block diagram, a physical laboratory test and phenomenology device, and the process operation
of the invention as well as typical measurements of a laboratory proof-of-principle device.

Figure 1 graphically shows Whittaker's decomposition {1, 29, 30} of the scalar potential
into a harmonic set of phase conjugate longitudinal EM wavepairs. The 3-symmetry of EM
energy flow is broken {16, 26} by the dipolarity of the potential, and 4-symmetry in energy flow
without 3-flow symmetry is implemented {1, 26}.

Figure 2 expresses this previously unexpected functioning of the scalar potential—or any
dipolarity, including the magnetic dipole of a permanent magnet—as a true negative resistor
{23}, receiving energy in unusable form, transducing it into usable form, and outputting it in
usable form.

Figure 3 shows the startling ramifications of this previously unsuspected process: an
ongoing, free, negentropic reordering of a fraction of the local vacuum energy {26}, spreading at
the speed of light in all directions from the moment of formation of the dipole, and continuing as
long as the dipole and its broken 3-symmetry exists. We have previously stated {22, 25} that the
energy input to the shaft of a generator, and the chemical energy of the battery, have nothing to
do with powering the external circuit connected to the battery or the generator. Other than
dissipation in internal losses, the available internal energy dissipated by the generator or battery
does not add a single joule/sec of energy flow to the external circuit. Instead, the available
internal energy is dissipated internally and only to force the internal charges apart, forming the
internal source dipole connected to the terminals. The input energy to a generator and expended
by it, and the chemical energy available by a battery and expended by it, thus are expended only
to continuously reform the source dipole that the closed current loop circuit continuously
destroys.

Once established, the source dipole applies the giant negentropy process {26, 43} shown
in Figures 1, 2, and 3. Energy is continuously received by the dipole charges from the
surrounding active and negentropically reordered vacuum (curved spacetime), transduced into
usable form, and output as real EM energy flow in 3-space. The receipt of this energy as reactive
power freely received from the vacuum, does not yet appear in present classical electrodynamics
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texts, which texts do not include the vacuum interaction, much less the broken symmetry of the
source dipole in that vacuum exchange, even though such has been proven in particle physics
since the 1950s. The present invention is believed to be the first applied process using this
previously omitted process of easily extracting energy from the vacuum and outputting it in
usable transduced form as real EM energy flow, via the giant negentropy process {26, 43}.

The transduced EM energy received from the vacuum by the source dipole, pours out of
the terminals of the battery or generator and out through space surrounding the transmissions
lines and circuits connected to the terminals (Figure 4) as shown by Kraus {53}. As is well-
known, the energy flow (Figure 4) fills all space surrounding the external circuit conductors out
to an infinite lateral radius away{53}. This is an enormous EM energy flow—when one includes
the space-filling nondiverged component discovered by Heaviside {10, 11}. This neglected vast
nonintercepted, nondiverged energy flow component was never even considered by Poynting
{9}, and was arbitrarily discarded by Lorentz {51} as "of no physical significance".

Figure 5 shows that almost all that great EM energy flow pouring out of the terminals of
the generator or battery and out through the surrounding space surrounding the transmission line
conductors, misses the circuit entirely and is just wasted in conventional circuits having no
iterative feedback and feedforward additional collection components and processes. In a simple
circuit, for example, the arbitrarily discarded Heaviside nondiverged energy flow component
may be some 10 trillion times in total rate of energy flow as the feeble Poynting component {9}
that is intercepted by the surface charges in the circuit conductors and components, and diverged
into the wires to power the Drude electrons and the loads and losses.

Figure 6 illustrates the negative resistor process diagrammatically. The source dipole and
the associated scalar potential between its poles act as a true negative resistor, receiving
enormous EM energy from the surrounding vacuum in unusable form (via the giant negentropy
process shown in Figure 3). The charges of the dipole absorb this unusable energy and transduce
it into usable EM energy form, then re-radiate it as usable EM energy. This of course is
precisely a negative resistor process.

Figure 7 shows the integration trick which Lorentz originated to discard the perplexing
and enormous Heaviside non-diverged energy flow component, while retaining the diverged
(Poynting) energy flow component. In short, Lorentz's procedure—still utilized by
electrodynamicists to discard the embarrassing richness of EM energy poured out of every dipole
and not intercepted and used by the attached external circuit—for over a century has specifically
and ubiquitously diverted electrodynamicists' attention away from the process described in this
invention.

We strongly iterate the following point: We have designed the process of this invention
and its embodiments by and in accord with Sachs' unified field theory and the Evans-Vigier O(3)
electrodynamics subset of it. Consequently, all energy in mass-free spacetime is general
relativistic in nature, modeling, and interpretation. The general relativity interpretation applies at
all times, including for the electrodynamics. Hence any local delta energy in spacetime is
precisely of one and only one nature: a curvature of that local spacetime. A traveling EM wave
thus becomes identically a traveling oscillation of a specialized curvature of spacetime. Further,
wherever the wave exists, its energy a priori curves that part of the spacetime. So EM waves,

32



fields, potentials, and energy flows always involve and identically are spacetime curvatures,
structures, and dynamics. We also accent that time is always part of it, since what exists prior to
observation is spacetime, not space. Hence "energy currents in time" and "electromagnetic
longitudinal waves in the time domain" are perfectly rational expressions and facts, albeit
strange to the 136-year old classical electrodynamics stripped of its integration with general
relativity.

Figure 8 shows the relationship between a linearly moving magnetic vector potential Ay,
a swirling or circulating A, the implementation of the Vx operator by the interacting coil and its
moving charges, and the resulting magnetic field B. A; can also be defined as the vector
potential @ if desired, where @ | is a vector potential and no longer the familiar scalar potential ¢
since ) is in motion. If the coil is wound very tight and is very long (or closed such as in a very
tight toroid), then the magnetic field B will be retained entirely inside the coil, while the field-
free (curl-free) Ac will remain outside the coil. This illustrates one of the major unrecognized
principles of the potential (such as A) being a flow process: What is usually considered to be the
energy in the potential in a given volume of space, is actually the "reaction cross section" of the
potential in that volume. Conventional electrodynamicists and electrical engineers do not
calculate magnitudes of either fields or potentials, but only their reaction cross sections, usually
for a unit point static charge assumed fixed at each point. We point out that this procedure
calculates the divergence of energy from the potential, and hence the reaction cross section of the
potential, but not the potential itself.

The energy so calculated—in this case, the curl of the A flow, being the magnetic field
B—can in fact be diverted from the A potential flow through a volume of space into another
different volume of space. The magnitude of the A potential flow will continue undiminished
through the original volume of space, so long as the source dipole performing the giant
negentropy process and thus providing the continuous EM energy flow represented by A remain
unchanged. In the case used in the process of this invention, we diverge the magnetic field
energy from the A-flow, while simultaneously retaining all the A-potential energy flowing
through the space outside the tightly wound coil. This is in fact an "energy collecting
amplification" subprocess, and is no more mysterious than diverting a tiny flow of water from a
nearly infinite river of flowing water, and having the river flow on apparently undiminished. In
short, we may deliberately use the energy flow nature of the potential A in order to
simultaneously separate it into two flows of different energy form, curled and uncurled.

If we place a square pulse in the current of the coil in Figure 8, we also invoke the Lenz
law reaction (Figure 9) to momentarily increase the current and hence the Ac and the action of
Vx A = B, so that additional Ac energy and additional B energy are obtained. In this way, the
energy gain is increased by the Lenz law effect—which is a regauging effect deliberately
induced in the invention process by utilizing square pulse inputs. Then when the trailing edge of
the pulse appears and sharply cuts off the pulse, a second Lenz law gain effect (Figure 9) is also
produced, further increasing the energy gain in both Ac and in B. We use these two serial Lenz
law effects to increase the potential energy of the system twice and also the collected field
energy, thus allowing COP > 1.0 since during the regauging process the potential and the
potential energy of the system are both increased freely, and so is the diversion of the increased
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potential energy into B-field energy inside the coil. Both the changes increase the voltage drop
across the coil and the current through it, translating the increased magnetic energy into usable
electrical energy to power loads and losses.

Figure 10 shows the cross section of an input coil, one form of input device. The input
can be from a separate signal generator, in which case the system runs "open loop" and requires
continuous input power, but still provides COP>1.0. Or, a portion of the output power can be
extracted, clamped in magnitude, and positively fed back to the input, in which case the system
runs "closed loop" and the operator need furnish no external power input. In either case, the
system is an open system far from thermodynamic equilibrium with its active vacuum
environment, freely receiving energy from said active environment to the dipole in the
permanent magnet, and from the dipole out into the nanocrystalline material core in the form of
magnetic field energy B, and in the space outside the core in the form of field-free A-potential.
As can be seen, the B field energy is confined to the core material inside the coil, and the
A-potential outside the core is field-free A. Any change in the B-field inside the core, is also a
change in the B-field inside the coil and the coil interacts with it to produce current and voltage.
Any change in the A-potential outside the core, also interacts with the coil which applies the
Vx operator, thereby producing voltage and current in the coil and also producing additional
B-field in the core material. In turn, this changes the B-field in the core, which produces more
voltage and current in the coil and additional A-potential outside the coil, and so on. Hence there
are dual iterative retroreflective interactions which increase the performance of the coil, making
it an energy amplifying coil, and which also increase the COP of the system process. The output
of the input coil is thus the alteration and increase of the B-field flux and energy in the core
material, and an increase and alteration in the field-free A-potential surrounding the coil and
moving around the circuit in the space surrounding the nanocrystalline core material flux path.

Figure 11 shows the cross section of a typical output coil for either open-loop or closed-
loop operation. The operation is identical to the operation of the input coil, except this coil
outputs energy in the form of voltage and current to an external circuit, external load, etc., and
also outputs energy from its reaction with the A-potential outside the flux path to the
nanocrystalline flux path material in its core. The output coil receives its energy input from the
field-free A-potential outside the nanocrystalline material flux path as well as from the B-field
energy and magnetic flux inside the nanocrystalline flux path through its core.

Further, the dual interaction processes and their mutual iterative interactions provide gain
in both the A-potential energy outside the core material and the B-field energy and magnetic flux
energy inside the core material.

Further, all coils on the core material thus serve as both output and input coils, and also
have mutual iterative interactions with each other around the loop, coupled by the field-free
external A-potential and the B-field and magnetic flux in the nanocrystalline material flux path
acting as the cores of the coils. These interactions also provide gain in the kinetic energy
produced in the Drude electron gas due to the iterative summation work performed upon the
electrons to increase their energy.

Further, these mutual iterative feedback and feedforward energy gains also change the
flux back through the permanent magnet, alternating it, so that the pole strength of the magnet
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alternates and increases. This in turn increases the dipolarity of the permanent magnet, which in
turn increases the magnitude of the associated giant negentropy process {26, 43}. In turn this
results in more energy received from the active vacuum by the permanent magnet, and also more
energy output by said permanent magnet dipole to the core material and to the coils.

Thus we have described a system and process having a multiplicity of iterative feedbacks
and feedforwards from each component and subprocess, to every other component and
subprocess, all increasing the energy collected in the system and furnished to the load. In open
loop operation, this results in COP>1.0 permissibly, since the excess energy is freely received
from an external source. In closed loop operation, the COP concept does not apply except with
respect to operational efficiency. In that case, the operational efficiency is increased because
more energy is obtained from the broken symmetry of the permanent dipole, and therefore
additional energy is provided to the loads, compared to what the same permanent magnet can
deliver when such iterative feedback and feedforward actions in such multiplicity are not
utilized. In closed loop operation, the system powers itself and its loads and losses
simultaneously, with all the energy being freely supplied by the giant negentropy process of the
permanent magnet dipole and the iterative asymmetrical self-regauging processes performed in
the process.

Figure 12 is another view showing the major energy flows in an output coil section and
subprocess, and the iterative dual inputs and interactions, of the basic scheme of operation of the
process and its active component subprocesses.

Figure 13 is another view showing the major energy flows in an input coil section and
subprocess, and the iterative dual inputs and interactions, of the basic scheme of operation of the
process and its active component subprocesses.

Figure 14 is a diagrammatic block-diagram illustration of the components and processes
in the system and system process, with the dual feedforward and feedbacks shown. It accents the
overall system process gain due to the multiplicity of interactions and iterative interactions
between the various system components and subprocesses, and further interactions with the dual
local interactions and iterative feedforwards and feedbacks, thus providing a multiplicity of
individual energy gain process and an overall energy gain process.

Figure 15 shows a type embodiment of the system and system process, perhaps at a home
and powering a variety of home appliances and loads. The system as shown is "jump-started"
initially in open-loop mode, and once in stable operation is disconnected from the jump starter
(such as a battery) to run in closed-loop operational mode.

Figure 16 shows one of the former laboratory test build-ups embodying the process of the
invention. This test prototype was used for proof-of-principle and phenomenology testing.

Figure 17 shows a simplified block diagram of a basic embodiment demonstrating the
process. Many of these build-ups were built to test various core materials, observe
phenomenology, etc. The "square C's" of the flux path halves right and left, as shown in this
Figure 17, were actually made as "half-circle C-shaped flux path halves" right and left in Figure
16 above.

35



Figure 18 shows the measurement of the input to the actuator coil of the test unit of
Figure 16 operated in open-loop mode.

Figure 19 shows the measurement of the output of one of the output coils of the test unit
of Figure 16 operated in open-loop mode.

Figure 20 shows the output power in watts as a function of the input potential in volts,
thus indicating the output versus potentialization sensitivity. The circles indicate actual
measurements, and the curve has been curve-fitted to them.

Figure 21 shows the COP of a single output coil's power divided by the input power, as a
function of input potentialization. The circles indicate actual measurements, and the curve has
been curve-fitted to them. The second coil had the same power output and COP simultaneously,
so the net unit COP of the unit is double what is shown in the figure.

Figure 22 shows the projected unit output power sensitivity versus voltage input,
expected for the next prototype build-up now in progress.

Figure 23 shows the projected unit COP versus input potentialization, expected for the
next prototype build-up now in progress. We expect this type of unit to easily operate at the
COP =30 or COP = 40 level, with multiple kilowatt output power.

RAMIFICATIONS

Importance of the Process and Its Sub-Processes

A process has been provided whereby useful electromagnetic energy may be extracted
from the dipole of a permanent magnet, via the giant negentropy process {26, 43} associated
with the magnetic dipole. In that process, an outflow of EM energy is continuously furnished by
the magnet dipole in all directions in 3-space, and the energy to the dipole is freely furnished
from the time-domain of the active vacuum {1, 26, 43}. Whittaker {1} unwittingly showed this
giant negentropy mechanism in 1903, but failed to recognize its implications. Recent recognition
of the mechanism and its implications for electrical power systems was accomplished by one of
the inventors, Bearden {26} and then more deeply examined by Evans and Bearden {43}.

By using the principle that essentially unlimited energy can be withdrawn from (collected
from) a potential, and the withdrawn energy will be replaced by the potential's negative resistor
action using the giant negentropy mechanism {1, 26, 43}, a practical approach to free energy
sources for self-powering and COP>1.0 electrical power systems anywhere in the universe is
provided.

By using the principle that iterative transformation of its form energy in a replenishing
potential environment can be repeatedly reused to do work, so long as the form of the energy
resulting at the completion of each work phase is retained and reprocessed, one joule of energy
can be utilized to do many joules of work, as precisely permitted by the conservation of energy
law with regauging. This is a major change to the work-energy theorem of electrodynamics,
which implicitly has assumed only a single change of form of the energy, followed by loss
(escape from the system) of all the energy in the new form. In short, the present work-energy

36



theoremis only a special case valid under those assumed special conditions. The invented
process takes advantage of the extended work-energy theorem where one joule of energy—
accompanied by retention of the new form of energy resulting from work—can do multiple
joules of work in a replenishing potential environment.

By using the principle that one joule in "iterative form changing mode with retention" can
do many joules of work upon a component of a system—to wit, upon the Drude electron gas in
an electrical circuit, where the potential energy is increased by the increased kinetic energy of the
electrons having the work done upon them—the extended work-energy theorem can be utilized
to overpotentialize the receiving Drude electron gas, thereby regauging the system to add excess
energy by gauge freedom and outputting more electrical energy to the load than is input to the
system by the operator.

By then dissipating in loads this excess energy collected in the Drude electron gas in the
output circuit, the invented process provides greater energy to be dissipated in the load than is
input by the operator. The combination of processes thus allows an electromagnetic system
freely functioning as an open system not in equilibrium with its active vacuum (due to the giant
negentropy mechanism {26, 43}), hence permitted to exhibit COP>1.0. In this way, more work
output can be accomplished by the system process than the work that the operator must perform
upon the system to operate it.

By using the principle of governed, clamped positive feedback of a portion of the
increased output back to the input, the system can be close-looped and can power itself and its
load, with all the energy being furnished by self-regauging from the active vacuum as an external
energy source, furnishing excess energy to the magnetic dipole's magnetostatic potential and
associated magnetic vector potential, thereby replenishing energy withdrawn from said magnetic
vector potential by the subprocesses in the overall system process.

One system operating in closed-loop mode can also have one fraction of its output
devoted to "jump-starting" another such system in tandem, then switching the second system into
self-powering closed-loop mode, then "jump-starting" another such system, which is then
switched to self-powering, and so on. In that way, multiple systems can be "piggy-backed" so
that an exceptionally large power system consisting of a group of such "piggy-backing" systems
can be produced. In case of system failure, all can be started again in the same series, by
furnishing only the initial small input required to jump-start the first system of the group. In this
way, very large power systems such as necessary to power automobiles, trucks, ships, trains, etc.
can be produced, and yet the back-up jump starting source—such as a storage battery—can be
very small, e.g., a simple flashlight battery.

Implications for the Crisis in Qil Supplies Versus Energy Demands

The implications are that a total revolution in transportation, electrical power systems,
backup power systems, etc. is at hand. In the process, the electrical power is obtained freely and
cleanly from the vacuum, from permanent magnet dipoles continuously replenished from the
active vacuum via the giant negentropy process.
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A more significant fraction of the electrical power system can thus be decentralized, and
degradation in case of system failure will be graceful and local. Yet full use can still be made of
the existing power grids and power systems. As an example, arrays of self-powering electrical
heater systems can be developed and used to heat the boilers in many standard power systems,
thereby stopping the burning of hydrocarbons in those plants, and drastically reducing the
pollution of the biosphere and the lungs of living creatures including humans. This would allow
a graceful phase-in of new, clean, self-powering electrical power systems, reduction of
hydrocarbon combustion for commercial electricity production, ready increase in electrical
power to meet increasing world demands even in poor nations and developing countries, while
capitalizing and using much of the present very large "sunk costs" investments in present large
power systems. The core material fabrication is labor-intensive, so it is made in developing
nations where such jobs are sorely needed and greatly benefit both the people and the nation.
The dramatically increased use of and demand for these materials would thus stimulate
substantial economic growth in those nations by providing many more jobs.

The conversion of power systems and replacement in a fraction of them, can proceed at a
very rapid pace, since production and scale-up of systems utilizing this system process can be
very rapid because, except for the cores, all fabrication, parts, techniques, tooling, etc. are simple
and standard and very economical.

Particularly at this time of oil crisis and particularly a shortage of refining facilities, a
very rapid and permanent solution to the oil crisis and the rapidly increasing demand for
electricity—and also much of the problem of the present pollution of the biosphere by
combustion byproducts, and of the present global warming enhancement by the emitted CO,
from the hydrocarbon combustion—can be solved cheaply, economically, and quickly.

The steady reduction and eventual near-elimination of hydrocarbon combustion in
commercial power systems and transport, and dramatic reduction in nuclear fuel rod
consumption, etc. will result in cleaner, cheaper, more easily maintained power systems and a
reduction in the acreage required for these power systems.

The gradual decentralization and localization of a substantial fraction of the presently
centralized power grid will eliminate a significant fraction of power transmission costs, thereby
lowering the price of electrical energy to the consumers.

The scale-up weight-per-kilowatt of systems using this system process will be
sufficiently low to enable rapid development of electrically powered transport media such as
automobiles etc. These will have weight about the same as now, carry a small battery as a back-
up "jump-starter", and will have very agile performance suitable for modern driving in heavy
traffic. With fuel costs zeroed, the cost to the citizens of owning and operating vehicles will be
reduced. Costs to the trucking industry, e.g., will be dramatically reduced, since fuel is a major
cost item. In turn, since most goods are moved via the trucking industry, the lower transport
costs will mean more economical sales prices of the goods. These are very powerful and
beneficial economic advantages of the new process.
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10.

11.

12.

Some Specific Advantages

The process allows electrical power systems having the following advantages:

. The systems can have a high output power to weight ratio Second generation equipment will

have a very high output power to weight ratio.
The systems can be highly portable for mobile applications.
The size and output of the systems are easily scalable, and piggy-backing is simple.

The systems will be rugged and reliable for use in hostile environments where conventional
generators would fail or be extremely difficult to sustain. The systems can easily be
environmentally shielded.

The systems can function effectively in very wide operating temperature ranges and can be
used where conventional batteries and fuel cells cannot function. As an example, it can
power a resistance heater to keep its own immediate environment continuously warm. It can
also power electrostatic or magnetic cooling devices to keep the unit and its immediate
environment cool in higher temperature environments.

The system will have an extremely long life cycle and high reliability, allowing it to be
placed where frequent maintenance is not possible.

The system uses no fuel or fuel transport, packaging, storage, and disposal systems and needs
no intermediate refining facilities and operations. The resulting overhead and financial
savings are vast and significant.

Use of the systems in a combined centralized and decentralized electrical power system
provides survival of electric power and graceful degradation, rather than catastrophic
collapse, of electrical power in the presence of damage and destruction. This is particularly
important since the greatest threat to America is now the threat of terrorist attacks against our
cities, or against our fuel supplies, electrical power grids, etc.

The systems produce no harmful emission, harmful or radioactive byproducts, hazardous
wastes, or biospheric pollutants. As usage is phased in world wide, a significant reduction of
environmental pollutants and hazardous wastes will result, as will a cleaner biosphere.

The systems can produce AC or DC power directly by simple electrical additions, and
provide shaft power simultaneously. Frequency can be changed by frequency conversion.

Coupled with normal electric motors, the systems can provide attractive power system
alternatives for automobiles, tractors, trucks, aircraft, boats, ships, submarines, trains, and
other vehicles, again without exhaust emissions, pollutants or harmful waste products and
without fuel costs.

The systems can be developed in small-system sizes, rugged and efficient, to replace the
motors of hosts of small engine devices such as garden tractors, lawnmowers, power saws,
leaf blowers, etc. which are presently recognized to be very significant biospheric polluters.
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The above descriptions provide illustrations of some of the presently envisioned preferred
embodiments of this invention.

Extension and Adaptation of the Process

The process can be extended . For example, we have mentioned piggy-backing arrays of
such systems for easily assembled, very large power plants.

As another example, conversion to furnish either DC or AC, or combinations of either, at
whatever frequencies are required, is easily accomplished by standard conversion techniques and
add-on systems.

As another example:

The process uses a multiplicity of positive energy feedforwards and feedbacks, and
iterative change of the form of the energy between multiple states in a replenishing environment,
to provide iterative gain by "ping-pong". As the number of feedback and feedforward operations
are increased, it is possible to advance the system process into a region where the regenerative
feeds produce an exponentially increasing curve of regauging energy and potential energy
increase, with concomitant exponentially increasing curve of output energy. Material
characteristics, saturation levels of cores, etc. provide "plateaus" where the exponentially rising
output curve is leveled off and stabilized. By using spoiling and damping, such exponential
increase in energy density of the system can be leveled off at specifically desired plateau regions,
which can be easily adjusted at will, either manually or automatically in response to sensor
inputs. By this means, these systems enable automatically self-regulating, self-adapting power
grids and power systems, which automatically adjust their state and operation according to the
exact needs and conditions, changes of these needs and conditions, etc. without impact upon
supporting fuel, transport, refining, storage, etc. These "exponential but plateau-curtailed"
systems are capable of producing very large power-per-pound levels, and sustaining them
without overheating, limited only by the saturation level of the core materials. Such new
adaptations of the fundamental system process of this invention can be developed in
straightforward manner in the second generation.

The adaptations and alterations of the process are limited only by the ingenuity of the
engineer and the particular needs of a given application. The process uses the laws of nature in a
novel and extended manner, such as using one joule of input energy to cause many joules of
output work to be done in the load. Many alternative subprocesses, embodiments, modifications
and variations will be apparent to those skilled in the art of conventional electrical power
systems and magneto-electric generators.

REFERENCES:

1. E.T. Whittaker, “On the Partial Differential Equations of Mathematical Physics,”
Mathematische Annalen, Vol. 57, 1903, p. 333-355. Decomposes any scalar potential into a
harmonic set of bidirectional EM longitudinal EM wavepairs, where each wavepair is
comprised of a longitudinal EM wave and its phase conjugate replica wave. Dividing the

40



overall waveset into two half-sets, we have one half-set comprised of incoming longitudinal
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external circuit with its loads and losses). Jackson's book does not even address circuits, as
he so states in J. D. Jackson, "Surface charges on circuit wires and resistors play three roles,’'
American Journal of Physics, 64(7), July 1996, p. 855-870.

For operating EM systems, their initial potentialization (application of potential to the
system to increase its potential energy available for further discharge) is asymmetrical a
priori and universally used. Gauge field theory and its assumption of gauge freedom assures
us of the validity of this theoretically work-free process of increasing the energy of the
system. In real systems, a little switching cost etc. may be required, but minuscule in relation
to the amount of extra potential energy that can be generated in the system at will.
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system's external loads and losses. This means that the remaining half the excitation energy
is dissipated detrimentally by the system to destroy its own energetic operation. Since any
real system has losses, the net result is that half the gauge freedom potential energy of the
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Since it requires as much additional energy to restore the source dipole as it required to
destroy it, the operator then must furnish more energy to provide for continually restoring the
dipole, than the system permitsto be dissipated in the external loads.

The set of Maxwellian systems arbitrarily discarded by the ubiquitous Lorentz regauging
are precisely those open dissipative Maxwellian systems not in thermodynamic equilibrium
in their vacuum exchange. Those are precisely the Maxwellian systems which do not
forcibly and symmetrically regauge themselves in accord with the Lorentz condition during
their excitation discharge. Those arbitrarily discarded Maxwellian systems are thereby free

42



to dissipate their gauge freedom initial "free-excitation" energy primarily in the external
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with its active environment, rather than by classical equilibrium thermodynamics. As is
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Prize in 1977), such open dissipative systems—Maxwellian or otherwise—are permitted to
(1) self-order, (2) self-oscillate or self-rotate, (3) output more energy (e.g., to do useful work)
than the operator must input (the excess energy is freely received from the external
environment, in this case the active vacuum), (4) power itself and its load(s) simultaneously
(all the energy is freely received from the external environment, in this case the active
vacuum), and (5) exhibit negentropy.

That our normal EM power systems do not exhibit COP>1.0 is purely a matter of the
arbitrary design of the systems. They are all designed with closed current loop circuits,
which can readily be shown to apply the Lorentz symmetrical regauging condition during
their excitation discharge in the load. Hence all such systems—so long as the current in the
loop is unitary (its charge carriers have the same m/q ratio)—can only exhibit COP<1.0 for a
system with internal losses, or COP = 1.0 for a superconductive system with no internal
losses.

. Editorial, "The transfer of energy," The Electrician, Vol. 27, July 10, 1891, p. 270-272. This
editorial points out that Poynting himself gave Heaviside priority for discovering EM energy
flow through space.

. J. H. Poynting, “On the transfer of energy in the electromagnetic field,” Phil. Trans. Roy.
Soc. Lond., Vol. 175, Part I1, 1885, p. 343-361. Poynting got the direction of the flow
wrong, which was later corrected by Heaviside. Further, Poynting considered only that very
minor component of energy flow surrounding the circuit that actually strikes the circuit and
enters it to power it. The enormous additional energy flow which is present but misses the
circuit entirely and is usually wasted, was not considered by Poynting at all.
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Field," Phil. Trans. Roy. Soc. Lond., 183A, 1893, p. 423-480. This followed previous
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towardsthewire... . Prof. Poynting, on the other hand, holds a different view, representing
the transfer as nearly perpendicular to a wire, i.e., with a slight departure from the vertical.
This difference of a quadrant can, | think, only arise from what seems to be a misconception
on his part as to the nature of the electric field in the vicinity of a wire supporting electric
current. Thelinesof electric force are nearly perpendicular to thewire. The departure from
perpendicularity is usually so small that | have sometimes spoken of them as being
perpendicular toit, asthey practically are, before | recognized the great physical importance
of the slight departure. It causes the convergence of energy into the wire.
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Sir Horace Lamb, Hydrodynamics, 1879, p. 210. Quoting: "Thereis an exact
correspondence between the analytical relations above devel oped and certain formulaein
Electro-magnetism... Hence, the vortex-filaments correspond to electric circuits, the
strengths of the vortices to the strengths of the currentsin these circuits, sources and sinksto
positive and negative poles, and finally, fluid velocity to magnetic force.”
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485: " ...contrary to the conclusions of classical mechanics, there exist effects of potentials
on charged particles, even in the region where all the fields (and therefore the forces on the
particles) vanish.” Indeed, since the field is usually defined as the force per unit charge,
then the field as defined does not exist until after the causative "field as a separate entity"
interacts with a charged mass. Hence the field as defined is an effect, never the cause.
Further, being an effect and an observable as defined, it does not exist in spacetime as such,
since no observable does. A priori, any observable is the output (effect) of a ?/?t operation
upon LLLT, yielding an LLL "frozen snapshot" at an instant in time, which snapshot itself

does not exist in time but was only a 3-space fragment of what was existing in the ongoing
interaction at that point in time. The field-free 4-potential, together with its structure and its
dynamics, provides the causes existing in spacetime prior to their interaction with
intermediaries to produce effects.

Ingram Bloch and Horace Crater, "Lorentz-Invariant Potentials and the Nonrelativistic
Limit," American Journal of Physics, Vol. 49, No. 1, Jan. 1981 Quoting p. 67: "[Itis
usually] "...assumed that the magnitude of potential energy isirrelevant, being arbitrary to
the extent of an additive constant." Our comment: Note that this "standard" assumption in
classical electrodynamics is totally wrong, particularly when one considers (1) conservation
of energy, and (2) gravitational effects. We have previously nominated this arbitrarily
discarded extra potential energy as a solution to the "dark matter" problem in astrophysics,
and as being responsible for the extra gravity holding together the arms of the distant spiral
galaxies. See T. E. Bearden, "Dark Matter or Dark Energy?", Journal of New Energy, 4(4),
Spring 2000, p. 4-11. This paper is also carried on U.S. Department of Energy website
http://www.ott.doe/electromagnetic/papersbooks.html.

S. Olariu and I. Iovitzu Popescu, “The Quantum Effects of Electromagnetic Fluxes,”

Reviews of Modern Physics, 57(2), Apr. 1985, p. 339-436. Full discussion of the Aharonov-
Bohm effect and hundreds of references. According to Nobelist Feynman, it required 25
years for quantum physicists to clearly face the Aharonov-Bohm issue of the primacy and
separate action of the force-field-free potential. It has then required another equal period
before physicists would accept it, even though it was experimentally demonstrated as early as
1960.

T. D. Lee., Particle Physics and Introduction to Field Theory, Harwood, New York, 1981. A
discussion by Nobelist Lee of particle physics and its findings, including broken symmetry
which includes the broken symmetry of a dipole. Quoting p. 184: "... the discoveries madein
1957 established not only right-left asymmetry, but also the asymmetry of the positive and
negative signs of electric charge. In the standard nomenclature, right-left asymmetry is
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referred to as P violation, or parity nonconservation. The asymmetry between opposite signs
of electric chargeiscalled C violation, or charge conjugation violation, or sometimes
particle-antiparticle asymmetry.” And again, p. 184: " Since non-observables imply
symmetry, these discoveries of asymmetry must imply observables." Simply put, Lee has
pointed out the rigorous basis for asserting that the arbitrarily assumed Lorentz symmetry of
the Maxwellian system is broken by the source dipole—and in fact by any dipole. In turn,
such broken symmetry in the dipole's energetic exchange with the active vacuum is thus
well-known in particle physics, but still is not included at all in classical electrodynamics,
particularly the models used to design and build EM power systems. The proven dipole
broken symmetry rigorously means that part of the dipole's received virtual energy—
continuously absorbed by the dipole charges from the active vacuum—is transduced into
observable energy and re-emitted in real (observable) energy form. That this has been well-
known in particle physics for nearly a half century, but is still missing from the classical EM
model, is scientifically inexplicable and a foundations error of monumental magnitude. Once
made, it is the source dipole that powers the circuit.

I. Prigogine, "Irreversibility as a symmetry-breaking process," Nature, Vol. 246, Nov. 9,
1973, p. 67-71. Quoting, p. 70: "Entropy ...cannot in general be expressed in terms of
observables such as temperature and density. Thisisonly possible in the neighbourhood of
equilibrium... It isonly then that both entropy and entropy production acquire a
macroscopic meaning." Prigogine received a Nobel Prize in 1977 for his contributions to the
thermodynamics of open systems, particularly with respect to open dissipative systems.

What he is pointing out here is that, where equilibrium (and hence symmetry) is broken, the
usual presumption of entropy and entropic production have no macroscopic meaning. For
such systems, the often encountered challenge on classical equilibrium thermodynamics
grounds is a non sequitur, and merely reveals the scientific ignorance of the challenger. In
short, such a challenger would decry the windmill in the wind, denying that it can turn

without the operator cranking it, because classical equilibrium thermodynamics forbids it.
However, the windmill turns happily in the wind, without operator input at all, and in total
violation of equilibrium thermodynamics because the windmill is not in equilibrium with its
active environment, the active atmosphere. At the same time the windmill completely
complies with the thermodynamics of open systems far from equilibrium, and energy
conservation is rigorously obeyed. The windmill can "power itself and its load" since all the
energy to power the windmill and power the load comes from the energy freely input by the
wind.

It is usually not realized that Maxwell's equations are purely hydrodynamic equations
and fluid mechanics rigorously applies {12}. Anything a fluid system can do, a Maxwellian
system is permitted to do, a priori. So "electrical energy winds" and "electrical windmills"
are indeed permitted {1, 26, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41} in the
Maxwell-Heaviside model, prior to Lorentz's regauging of the equations to select only that
subset of systems which can have no net "electrical energy wind" from the vacuum.
Specifically, this arbitrary Lorentz symmetrical regauging—while indeed simplifying the
resulting equations and making them much easier to solve—also arbitrarily discards all
Maxwellian systems not in equilibrium with their active environment (the active vacuum). In
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short, it chooses only those Maxwellian systems which never have any net "electrical energy
wind from the vacuum". Putting it simply, it discards that entire set of Maxwellian systems
which interact with energy winds in their surrounding active vacuum environment.

G. Nicolis and I. Prigogine, Exploring Complexity, Piper, Munich, 1987. A technical
exposition of the thermodynamics of dissipative systems far from thermodynamic
equilibrium.

Gregoire Nicolis, "Physics of far-from-equilibrium systems and self-organization," Chapter
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Robert Bruce Lindsay and Henry Margenau, Foundations of Physics, Dover, NY, 1963, p.
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maximum entropy. Thus, broken
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overall than they reorder in their "negative resistance" regimes.

T. E. Bearden, "Dark Matter or Dark Energy?", Journal of New Energy, 4(4), Spring 2000, p.
4-11. This paper is also carried on the aforementioned and listed U.S. Department of Energy
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M. W. Evans, P. K. Anastasovski, T. E. Bearden et al., "O(3) Electrodynamics from the
Irreducible Representations of the Einstein Group," submitted to Optik, 2000 (in review).
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M. W. Evans, precise statement on the importance and implications of O(3) electrodynamics

as a special subset of Sachs' unified field theory, 2000. Quoting: "With respect to O(3): In
1992 it was shown (Physica B, 192, 227, 237 (1992)) that there exists a longitudinal
component of free space el ectromagnetism, a component which is phaseless and propagates
with the transver se components. Later this was developed into a Yang-Mills theory of

el ectromagnetism with O(3) Lagrangian symmetry. This theory is homomor phic with
Barrett’s SU(2) electrodynamics and has far reaching implicationsin field theory in general.
Recently it has been recognized to be a sub theory of the Sachs theory of electromagnetism,
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A. A. Logunov and Yu. M. Loskutov, "Nonuniqueness of the predictions of the general
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of the general theory of relativity." As Logunov and Loskutov pointed out, unfortunately this
remark of Hilbert was evidently not understood by his contemporaries, since neither Einstein
himself nor other physicists recognized the fact that in general relativity conservation laws
for energy, momentum, and angular momentum are in principle impossible.
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Magnetic Vector Potential Field," U.S. Patent No. 4,429,280, Jan. 31, 1984; — "Apparatus
and method for Modulation of a Curl-Free Magnetic Vector Potential Field." U.S. Patent No.
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communications, have no application to electrical power systems, do not use additional EM
energy extracted from a permanent magnet and replenished by the vacuum, do not use curved
local spacetime, do not use the giant negentropy process, do not function as open systems far
from equilibrium in their vacuum exchange, symmetrically regauge themselves so that their
excitation discharge is symmetrical and not asymmetrical, and produce only COP<1.0.

John D. Kraus, Electromagnetics, Fourth Edn., McGraw-Hill, New York, 1992. Figure 12-
60, a and b, p. 578 shows a good drawing of the huge Poynting energy flow filling all space
around the conductors, with almost all of it not intercepted, not diverged into the circuit, but
just "wasted."
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54. Daniel C. Cole and Harold E. Puthoff, “Extracting Energy and Heat from the Vacuum,”
Physical Review E, 48(2), Aug. 1993, p. 1562-1565. Proves rigorously that there are no
thermodynamics prohibitions against extracting and using energy from the active vacuum.

55. Ludvig Valentin Lorenz, "On the identity of the vibrations of light with electrical currents,"
Phil. Mag., Vol. 34, 1867, p. 287-301. In this paper Lorenz gave essentially what today is
called the Lorentz symmetrical regauging.
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FIGURES

The following figures (1-23) illustrate the major principles, process and subprocesses,
functions, and test results of the process and its prototype embodiments.

GALLOPING

VELOCITY Scalar Potential ?
~ETC. * & ¥k _ETC.
Vavg Wavepair #3
HARMONICS
V_ e s '
avg Wavepair #2
SUBHARMONICS
V .
avg Wavepair #1
ETC. * & X ETC.

DISTANCE
The Structure Is:
e A harmonic set of longitudinal wavepairs.

e |n each wavepair the two waves superpose spatially, but travel in opposite
directions. The two are phase conjugates and time-reversed replicas of each
other.

e The convergent wave set is in the imaginary plane, and hence is not observable.

e The charge's spin is 720 degrees, 320 in the real plane and 320 in the imaginary
plane.

e Hence the charge receives the complex convergent EM energy, transduces it into
real EM energy, and emits enormous energy at the speed of light in all directions.

e This produces the fields and potentials from the "source charge."

Figure 1. The scalar potential is a harmonic set of phase conjugate
longitudinal EM waves.
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Note: Decompose the potential
between the end charges of the dipole

Receives enormous EM
energy in complex plane
(similar to reactive power)

Transduces it into real EM
energy and emits it in all
directions at the speed of light

The emitted EM energy forms
the fields and potentials and
their energy, across space,
from this "source dipole”
* Basis established by E.T. Whittaker,
"On the Partial Differential Equations

of Mathematical Physics," Math. Ann.
57, 333 (1903). Ignored since then.

LEGEND
—_—
Outgoing real EM energy

Incoming complex EM energy

Figure 2. The dipole is a true negative resistor.
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Broken 3-space symmetry initiates jump to 4-space symmetry
between complex plane and real plane. Energy flow is now
conserved in 4-space, but not in 3-space. This is the true negative
resistor effect, and a negentropic reordering of the vacuum.

Reordering is into form of Whittaker* harmonic
set of bidirectional EM longitudinal wavepairs.
Reordering is totally deterministic.
EM energy flow converging on dipole
Energy in the complex plane (nonobservable)
Flow EM energy flow diverging from dipole
Den sity in real 3-space (observagle)
e -
N I T
L -
r=ct - o Sadiny
Radius of negentropically =\ \‘ _‘\-i_':;-
re-ordering vacuum Re-org_ermg
energy at time tin Zﬂ%ahtmg
seconds, after dipole o VX Speedy <
formation SAN Y S
pipoLE 0 0 RADIAL DISTANCE IN ANY DIRECTION
LOCATION

Figure 3. The dipole's broken 3-symmetry initiates a spreading giant
negentropic reordering of a fraction of the vacuum's energy.
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NONLOCAL
(Nondivergent)

This huge Heaviside
component misses
the circuit and is not
intercepted. Itis
wasted.

Contours are in watts/ sq meter (If
interacted with a unit point static
charge and the energy collected).
More charge at each point will
collect more watts/ sq meter at
each point.

Tiny "sheath" Poyntin
component strikés surface
charges and is diverged into
conductors to power the circuit.

Figure 4. Energy flow contours surrounding a transmission line.
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Heaviside component (nondiverged)

Poynting component (diverged)
. ‘ ‘ Drude electron gas ‘
) @

\ CONDUCTOR © T.E. Bearden 2000

Figure 5. Heaviside and Poynting energy flow components. The Heaviside
component is often 10 trillion times the Poynting component, but
is simply wasted in ordinary single-pass energy flow circuits.
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MY MAA a\mg

r NORMAL BATTERY
RESISTOR

L e ATEE
A p g Y M

i NEGATIVE |4

(“' RESISTOR NORMAL \
(Acts as a RESISTOR

battery)

LAY T -

Figure 6. Negative resistance process vs. positive resistance process. A
negative resistor receives energy in unusable form, transduces it,
and outputs it in usable form. A positive resistor receives energy
in usable form, and scatters it into unusable form.
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S ouT

la. Lorentz surface integration. 1b. Actual Sin and S out.

Note: If the S-vector is integrated over the closed surface, then
all nondiverged energy flow is zeroed, leaving only the
very small component of the input S-flow that is powering
- the joule heating of the resistor. In short, only the small
glee Panlolfzslky & Phllllpg, component of the S-flow that is equal in magnitude to
assical Electricity an the Poynting vector remains. This measures only the tiny
Magnetism, 2nd. edn., - .o h ;
d portion of the S-flow that is intercepted and diverged into the
Addison Wesley, 1962, g -
_ conductors by their surface charges, powering the electrons
p. 178-181. > D) ) v .
and then dissipated out of the resistor as joule heating.

The Lorentz procedure arbitrarily discards the enormous
Heaviside component that misses the circuit entirely and is
wasted. This results in a non sequitur of first magnitude in
energy flow theory .

Figure 7. Lorentz's integration trick to discard the enormous Heaviside
non-diverged energy flow component.

57


Tom Bearden


Tom Bearden



Ac (each turn)

—o0

©

}V, i, E to external circuit

Figure 8. The A and A vector potentials, B-field, and Vx operetor.
The Vx operator operates on the Ac potential energy current,
to produce normal B-field.
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When a small current through the coil is suddenly broken,
momentarily a surge of increased current and voltage ensues.

+ il Vl
(
Initial current Momentary current when
T in closed circuit circuit is sharply broken | Vs
la. Lenz's reaction is a suddenly increased effect which
momentarily opposes a sudden change.

Lenz's current- and

voltage-increasing pulse
\
0 K L
Rectangular input pulse Lenz's Voltage-opposing pulse

1b. Two successive Lenz's reactions to two interruptions by
leading and trailing edges of a rectangular pulse.

Figure 9. Lenz's law reaction momentarily opposes a sudden change and
increases the ongoing action which is to be changed.
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e NOTE: One input coil required.
A (fleld-free) e Additional input coils may be
. L - used, to increase feedforward
Coil and feedback intensity and thus|
. - g increase gain.

Magnetic field
retained inside
core material

Input coil
(input energy)

V, i, E from
Microcrystalline e——© external signal

core material generator or from

a clamped positive

¢ Y feedback fraction
of the output

Figure 10. Input coil for either open-loop or closed-loop operation.
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Caoil

Microcrystalline
core material

A (field-free) .

NOTE: One output coil required
Additional output coils may be
used, to increase feedforward
and feedback intensity and thus
increase gain and power output

Magnetic field
retained inside
core material

Input coil
(input energy)

V, i, E to external

o——— —°o loads in open loop

operation, and also with
a fraction fed to input for

° closed loop operation

and "self-powering".

Figure 11. Output coil for either open-loop or closed-loop operation. Multiple
output coils may be used in a variety of configurations.
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Field-free A

associated with B inside core

ST
Rlus figld-free Afrom, | . . . . . . &
magnetic_dipole of magnet .

Time-
varying

Figure 12.

Microcrystalline
core material
holds all Vx A=B

insidesono VxA=B
outside

Field-free A o
associated with B inside core

= ©* Dplus field-free A from
magnetic dipole of magnet

®\yiEto
external circuit
@

Each turn of
the coil is a
Vx operator

Basic scheme showing dual energy inputs and interactions with the coil.

The output of each of these two interactions also "feeds forward" to the
other interaction as an additional input to it, resulting in interative "pingpong"
of additional energy collection in the circuit, providing energy gain.
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Field-free A
associated with B inside core

plus field-free A from magnetic ~

dipole of magnéet ~

Time-
varying

Col interacts with

-
s curl-free A to produce
- additional B in core plus

B in core from current
through coil. Thus coil
amplifies compared to
ordinary coil.

Microcrystalline
core material
holds all VxA=B

Each turn of
the coll is a
Vx operator

inside sono VxA =B

outside

-& Field-free A

. associated with B inside core

.o Plus field-free A from
magnetic dipole of magnet

® V,i E from
signal generator
or feedback from

@ output coils

Figure 13. Dual energy inputs to the coil result in amplifying coil-core interaction.

Not shown are the other feed loops providing extra curl-free A input
from the surrounding space and extra B input in the core.
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i Clamped
g i Positive :
Magnetic il Xu rg{gi% al ! Feedback Closed
field inside  —— INPUT et POTENUA . Control loop
coil COIL outside coil L T | /(/ operation
(curved spacetime) (curved spacetime) * g position
‘ NN
T l 4 Imeanirs open
SW loop
Y (elec) operation
position
Magnetic < Magnetic Magnetic L
field inside field inside [ dipole in i
material —®> permanent |—®= permanent OUTPUT
flux path magnet magnet COILS
(curved spacetime) (curved spacetime) (giant negentropy and —
ordered curved spacetime)
'\ -

L

Y

Magnitude of
mag dipole's

broken symmetry |

in vacuum
exchange

Vacuum

L A-flow energy
interacted with
by mag dipole

(curved spacetime)

'y

BLOCK A'

curl-free
A-potential
from
permanent

mag net
(energy flow extracted
from curved spacetime)

HjF

EXTERNAL
LOADS

ELECTRICAL

e ——

Figure 14. Energy gain process using feedforward and feedback
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Clamped
feedback
control

Input if open | l |_L

loop operation
desired

Figure 15. Typical embodiment system and application.
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Figure 16. Motionless Electromagnetic Generator (laboratory experiment).

ACTUATOR
I (INPUT) COIL

"
l

FFN‘FN/‘I(‘FFNW
VIIIIITIIITIIIIHT

PERMANENT
MAGNET

COLLECTOR

colL \

COLLECTOR

/ colL

FFFFNFFFFINYTN i
IIISIIIISIIIN

I
[

b

NANOCRYSTALLINE FLUX
PATH AND CORE MATERIAL

Figure 17. Diagram of laboratory test prototype.
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Figure 18. MEG Input measurements.

Figure 19. MEG output measurements.
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Figure 20. MEG prototype potentialization sensitivity.
a6 r r ' r r r r r
34 L A
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< -3 S // 4
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al ]
_I.u"
28 L / 4
Circles represent actual measurements. #e
Curve is fitted to measurements. o i
COP :zs| /;’/ 3
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24 L --./#.-' i
e
22t /’/ 4
21 / ]
.--'""ff ;
18t O E
:.--"'f
1.6 i i i i i i i i
10 20 an 40 50 a0 70 BO an 100
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Figure 21. COP (power out versus power in), as a function of

sensitivity (open loop prototype).
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Output /
500 | /

1
a 100 200 300 400 500 GO0

Voltage input

Figure 22. MEG projected sensitivity (test buildup in progress).
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an L 4 -
sl P4 i
a0 L / 4

COP /

25| # _
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a L 1 L L i
a 100 201 a00 400 5040 GO0

Voltage input

Figure 23. MEG projected COP versus input voltage (test buildup
in process).

69



US006362718B1

a2 United States Patent
Patrick et al.

(10) Patent No.:
5) Date of Patent:

US 6,362,718 Bl
Mar. 26, 2002

(54

(76)

*)

@D
(22

D
(52)
(58)

(56)

4853668 A 8/1989 BlOOM ..ooeoveeeeeeenn
4,864,478 A 9/1989 Bloom ......ccccceeeeeennnnn.
4,904,926 A 2/1990 Pasichinskyj ....

5,011,821 A 4/1991 McCullough ....

5,221,892 A 6/1993 Sullivan et al. ..

5,245,521 A * 9/1993 Spreen ........ccccoeeveenne
5327015 A 7/1994 Hacket

5,335,163 A 8/1994 Seiersen ...

5,694,030 A * 12/1997 Satoetal. ................ 323/282

OTHER PUBLICATIONS

Raymond J. Radus, “Permanent-Magnet Circuit using a
‘Flux—Transfer’ Principle,” Engineers’ Digest, 24(1-6) Jan-
—Jun. 1963, p. 86.

Robert O’Handley, Modern Magnetic Materials, Principles
and Applications, John Wiley & Sons, Inc., 2000, pp.
456-468.

Robert C. Weast, Editor, CRC Handbook of Chemistry and
Physics, 1978-1979, p. B-50.

Honeywell.com web site, “amorphous metals”.

* cited by examiner

Primary Examiner—Matthew Nguyen
(74) Antorney, Agent, or Firm—Norman Friedland

(7) ABSTRACT

An electromagnetic generator without moving parts includes
a permanent magnet and a magnetic core including first and
second magnetic paths. A first input coil and a first output
coil extend around portions of the first magnetic path, while
a second input coil and a second output coil extend around
portions of the second magnetic path. The input coils are
alternatively pulsed to provide induced current pulses in the
output coils. Driving electrical current through each of the
input coils reduces a level of flux from the permanent
magnet within the magnet path around which the input coil
extends. In an alternative embodiment of an electromagnetic
generator, the magnetic core includes annular spaced-apart
plates, with posts and permanent magnets extending in an
alternating fashion between the plates. An output coil
extends around each of these posts. Input coils extending
around portions of the plates are pulsed to cause the induc-
tion of current within the output coils.

29 Claims, 5 Drawing Sheets

MOTIONLESS ELECTROMAGNETIC
GENERATOR
Inventors: Stephen L. Patrick, 2511 Woodview
Dr. SE.; Thomas E. Bearden, 2211
Cove Rd., both of Huntsville, AL (US)
35801; James C. Hayes, 16026 Deaton
Dr. SE., Huntsville, AL (US) 35803,
Kenneth D. Moore, 1704 Montdale
Rd., Huntsville, FL. (US) 35801; James
L. Kenny, 925 Tascosa Dr., Huntsville,
AL (US) 35802
Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days.
Appl. No.: 09/656,313
Filed: Sep. 6, 2000
Int. CL7 oo HO1F 27/24
US. Cle e 336/214
Field of Search ............................. 363/16, 24, 25,
363/26, 56.06, 56.08, 133, 134; 336/15,
110, 155, 177, 180, 213, 214, 221, 222
References Cited
U.S. PATENT DOCUMENTS
2153378 A 4/1939 Kramer .......coocoeoven.. 171/95
2,892,155 A 6/1959 Radus et al. ... . 324117
3,079,535 A 2/1963 Schultz ........c.cevevveenen. 317/201
3,165,723 A 1/1965 Radus ......eeeevveeeveeneees 340/174
3228013 A 1/1966 Olson et al. ... .. 340/174
3,254,268 A 5/1966 Radus et al. .................. 317/14
3,316,514 A 4/1967 Radus et al. .......... .. 335/291
3,368,141 A 2/1968 Subieta-Garron ............ 323/44
3,391,358 A 7/1968 Bratkowski et al. .......... 335/21
3,453,876 A 7/1969 Radus ......cceeeevveeneennnnns 73/141
3,517,300 A * 6/1970 McMurray
3,569,947 A 3/1971 Radus ......cceeevvvevvennnnnn 340/174
3,599,074 A * 8/1971 Adams
4,006,401 A 2/1977 de Rivas .......cevveennen 323/92
4,077,001 A 2/1978 Richardson .... 323/92
4,366,532 A 12/1982 Rosa et al. ... 363/69
4,482,945 A 11/1984 Wolf et al. ... .. 363/129
4554524 A 1171985 RadUs ..oooeevvvrerereerenn. 3373
SWITCHING
2 /{ AND CONTOL
CIRCUIT

126

|
\
) 33 34 [loan}| 36
Lo

RECTIFIER
AND FILTER|

NG
a NN
_TsROaR

REG SENSING AND
SWITCHING

CIRCUIT

RECTIFIER
AND FILTER

35

EXTERNAL
POWER
SOURCE

38



U.S. Patent Mar. 26,2002  Sheet 1 of 5 US 6,362,718 Bl

SWITCHING
CIRCUIT
EXTERNAL
POWER
SOURCE

/
+> SENSING AND

126
\
_\.\__
LOA
| I |
A
38\

> REG
Yz

<
RECTIFIER
AND FILTER

FG. 3

64
66

SWITCHING

94— AND CONTOL
CIRCUIT

2
!

58, 62
DRIVER

6
\
> DRIVER

fy
‘o

7
RECTIFIER
AND FILTER

Q

FLIP-FLOP

—>C

0
FlG. 2

\
V43
54~

4
/
REG

— OSCILLATOR | _—50

LOAD K_44

I




U.S. Patent Mar. 26,2002  Sheet 2 of 5 US 6,362,718 Bl

—| osciLLATOR |—70
72~ 74 78~ _82E| EY
Q |—| ONE-SHOT |—{ DRIVER \
FLIP-FLOP 7o N
M o'|—Jone-stor | orver]
FIG. 4

86
1 /M I
FIG. 5 M 8§|—| M

50 w 36
<
z 407 = 3.21
o 2
; 30+ e 2.8+
o Q.
t 20 + 122 bs 2.4+ o
=) .
& 104 120 w 2,04
= S °
0 1 ! i 1 1-6 L I | !

0 20 40 60 80 100 0 20 40 60 80 100
INPUT VOLTAGE, VOLTS INPUT VOLTAGE, VOLTS
FIG. 7 FIG. &



U.S. Patent Mar. 26,2002  Sheet 3 of 5 US 6,362,718 Bl

100
F1G. 64 | . . | |
10 20 30 40 50
102
FIG. 68 | RN
F16. 60 38
= 1.2 106
f16. 60 BF
1500 | 138
F6. 6F 58 o AL
' 9>—1soo-/ N N
w1500 &L 110
%g O\ m : /\
FIG. 6F 33 _ .1\ /U
?: 6o | 112 114 116
e < 0
f6. 66 5% 0
= 60l 118
FG. 64 5% °

-60 10 20 30 40 50
TIME, MICROSECONDS



U.S. Patent Mar. 26,2002  Sheet 4 of 5 US 6,362,718 Bl

.o

sk

NMHTR

BTN INIIWASSS /S /A

( ] ( )
SIS & JSle
L D) 138
166 =———168
L_i—164 [T
168*—/% SS——=—_166
- _ ™
= = -
153~ [L_1 [l dfil L_qf |—152
. JBE Y IRIC L
l ]

!

FIG. 10 168 154 166 162
150/



U.S. Patent Mar. 26,2002  Sheet 5 of 5 US 6,362,718 Bl

168 166

——158

150

FlG. 12



US 6,362,718 B1

1

MOTIONLESS ELECTROMAGNETIC
GENERATOR

BACKGROUND INFORMATION

1. Field of Invention

This invention relates to a magnetic generator used to
produce electrical power without moving parts, and, more
particularly, to such a device having a capability, when
operating, of producing electrical power without an external
application of input power through input coils.

2. Description of the Related Art

The patent literature describes a number of magnetic
generators, each of which includes a permanent magnet, two
magnetic paths external to the permanent magnet, each of
which extends between the opposite poles of the permanent
magnet, switching means for causing magnetic flux to flow
alternately along each of the two magnetic paths, and one or
more output coils in which current is induced to flow by
means of changes in the magnetic field within the device.
These devices operate in accordance with an extension of
Faraday’s Law, indicating that an electrical current is
induced within a conductor within a changing magnetic
field, even if the source of the magnetic field is stationary.

A method for switching magnetic flux to flow predomi-
nantly along either of two magnetic paths between opposite
poles of a permanent magnet is described as a “flux transfer”
principle by R. J. Radus in Engineer’s Digest, Jul. 23, 1963.
This principle is used to exert a powerful magnetic force at
one end of both the north and south poles and a very low
force at the other end, without being used in the construction
of a magnetic generator. This effect can be caused
mechanically, by keeper movement, or electrically, by driv-
ing electrical current through one or more control windings
extending around elongated versions of the pole pieces 14.
Several devices using this effect are described in U.S. Pat.
Nos. 3,165,723, 3,228,013, and 3,316,514, which are incor-
porated herein by reference.

Another step toward the development of a magnetic
generator is described in U.S. Pat. No. 3,368,141, which is
incorporated herein by reference, as a device including a
permanent magnet in combination with a transformer having
first and second windings about a core, with two paths for
magnetic flux leading from each pole of the permanent
magnet to either end of the core, so that, when an alternating
current induces magnetic flux direction changes in the core,
the magnetic flux from the permanent magnet is automati-
cally directed through the path which corresponds with the
direction taken by the magnetic flux through the core due to
the current. In this way, the magnetic flux is intensified. This
device can be used to improve the power factor of a typically
inductively loaded alternating current circuit.

Other patents describe magnetic generators in which
electrical current from one or more output coils is described
as being made available to drive a load, in the more
conventional manner of a generator. For example, U.S. Pat.
No. 4,006,401, which is incorporated herein by reference,
describes an electromagnetic generator including permanent
magnet and a core member, in which the magnetic flux
flowing from the magnet in the core member is rapidly
alternated by switching to generate an alternating current in
a winding on the core member. The device includes a
permanent magnet and two separate magnetic flux circuit
paths between the north and south poles of the magnet. Each
of the circuit paths includes two switching means for alter-
nately opening and closing the circuit paths, generating an
alternating current in a winding on the core member. Each
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2

of the switching means includes a switching magnetic circuit
intersecting the circuit path, with the switching magnetic
circuit having a coil through which current is driven to
induce magnetic flux to saturate the circuit path extending to
the permanent magnet. Power to drive these coils is derived
directly from the output of a continuously applied alternat-
ing current source. What is needed is an electromagnetic
generator not requiring the application of such a current
source.

U.S. Pat. No. 4,077,001, which is incorporated herein by
reference, describes a magnetic generator, or dc/dc
converter, comprising a permanent magnet having spaced-
apart poles and a permanent magnetic field extending
between the poles of the magnet. A variable-reluctance core
is disposed in the field in fixed relation to the magnet and the
reluctance of the core is varied to cause the pattern of lines
of force of the magnetic field to shift. An output conductor
is disposed in the field in fixed relation to the magnet and is
positioned to be cut by the shifting lines of permanent
magnetic force so that a voltage is induced in the conductor.
The magnetic flux is switched between alternate paths by
means of switching coils extending around portions of the
core, with the flow of current being alternated between these
switching coils by means of a pair of transistors driven by
the outputs of a flip-flop. The input to the flip flop is driven
by an adjustable frequency oscillator. Power for this drive
circuit is supplied through an additional, separate power
source. What is needed is a magnetic generator not requiring
the application of such a power source.

U.S. Pat. No. 4,904,926, which is incorporated herein by
reference, describes another magnetic generator using the
motion of a magnetic field. The device includes an electrical
winding defining a magnetically conductive zone having
bases at each end, the winding including elements for the
removing of an induced current therefrom. The generator
further includes two pole magnets, each having a first and a
second pole, each first pole in magnetic communication with
one base of the magnetically conductive zone. The generator
further includes a third pole magnet, the third pole magnet
oriented intermediately of the first poles of the two pole
electromagnets, the third pole magnet having a magnetic
axis substantially transverse to an axis of the magnetically
conductive zone, the third magnet having a pole nearest to
the conductive zone and in magnetic attractive relationship
to the first poles of the two pole electromagnets, in which the
first poles thereof are like poles. Also included in the
generator are elements, in the form of windings, for cycli-
cally reversing the magnetic polarities of the electromag-
nets. These reversing means, through a cyclical change in
the magnetic polarities of the electromagnets, cause the
magnetic flux lines associated with the magnetic attractive
relationship between the first poles of the electromagnets
and the nearest pole of the third magnet to correspondingly
reverse, causing a wiping effect across the magnetically
conductive zone, as lines of magnetic flux swing between
respective first poles of the two electromagnets, thereby
inducing electron movement within the output windings and
thus generating a flow of current within the output windings.

U.S. Pat. No. 5,221,892, which is incorporated herein by
reference, describes a magnetic generator in the form of a
direct current flux compression transformer including a
magnetic envelope having poles defining a magnetic axis
and characterized by a pattern of magnetic flux lines in polar
symmetry about the axis. The magnetic flux lines are spa-
tially displaced relative to the magnetic envelope using
control elements which are mechanically stationary relative
to the core. Further provided are inductive elements which
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are also mechanically stationary relative to the magnetic
envelope. Spatial displacement of the flux relative to the
inductive elements causes a flow of electrical current. Fur-
ther provided are magnetic flux valves which provide for the
varying of the magnetic reluctance to create a time domain
pattern of respectively enhanced and decreased magnetic
reluctance across the magnetic valves, and, thereby, across
the inductive elements.

Other patents describe devices using superconductive
elements to cause movement of the magnetic flux. These
devices operate in accordance with the Meissner effect,
which describes the expulsion of magnetic flux from the
interior of a superconducting structure as the structure
undergoes the transition to a superconducting phase. For
example, U.S. Pat. No. 5,011,821, which is incorporated
herein by reference, describes an electric power generating
device including a bundle of conductors which are placed in
a magnetic field generated by north and south pole pieces of
a permanent magnet. The magnetic field is shifted back and
forth through the bundle of conductors by a pair of thin films
of superconductive material. One of the thin films is placed
in the superconducting state while the other thin film is in a
non-superconducting state. As the states are cyclically
reversed between the two films, the magnetic field is
deflected back and forth through the bundle of conductors.

U.S. Pat. No. 5,327,015, which is incorporated herein by
reference, describes an apparatus for producing an electrical
impulse comprising a tube made of superconducting
material, a source of magnetic flux mounted about one end
of the tube, a means, such as a coil, for intercepting the flux
mounted along the tube, and a means for changing the
temperature of the superconductor mounted about the tube.
As the tube is progressively made superconducting, the
magnetic field is trapped within the tube, creating an elec-
trical impulse in the means for intercepting. A reversal of the
superconducting state produces a second pulse.

None of the patented devices described above use a
portion of the electrical power generated within the device
to power the reversing means used to change the path of
magnetic flux. Thus, like conventional rotary generators,
these devices require a steady input of power, which may be
in the form of electrical power driving the reversing means
of one of these magnetic generators or the torque driving the
rotor of a conventional rotary generator. Yet, the essential
function of the magnetic portion of an electrical generator is
simply to switch magnetic fields in accordance with precise
timing. In most conventional applications of magnetic
generators, the voltage is switched across coils, creating
magnetic fields in the coils which are used to override the
fields of permanent magnets, so that a substantial amount of
power must be furnished to the generator to power the
switching means, reducing the efficiency of the generator.

Recent advances in magnetic material, which have par-
ticularly been described by Robert C. O’Handley in Modern
Magnetic Materials, Principles and Applications, John
Wiley & Sons, New York, pp. 456—468, provide nanocrys-
talline magnetic alloys, which are particularly well suited
forth rapid switching of magnetic flux. These alloys are
primarily composed of crystalline grains, or crystallites,
each of which has at least one dimension of a few nanom-
eters. Nanocrystalline materials may be made by heat-
treating amorphous alloys which form precursors for the
nanocrystalline materials, to which insoluble elements, such
as copper, are added to promote massive nucleation, and to
which stable, refractory alloying materials, such as niobium
or tantalum carbide are added to inhibit grain growth. Most
of the volume of nanocrystalline alloys is composed of
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randomly distributed crystallites having dimensions of about
2-40 nm. These crystallites are nucleated and grown from an
amorphous phase, with insoluble elements being rejected
during the process of crystallite growth. In magnetic terms,
each crystallite is a single-domain particle. The remaining
volume of nanocrystalline alloys is made up of an amor-
phous phase in the form of grain boundaries having a
thickness of about 1 nm.

Magnetic materials having particularly useful properties
are formed from an amorphous Co—Nb—B (cobalt-
niobium-boron) alloy having near-zero magnetostriction and
relatively strong magnetization, as well as good mechanical
strength and corrosion resistance. A process of annealing
this material can be varied to change the size of crystallites
formed in the material, with a resulting strong effect on DC
coercivity. The precipitation of nanocrystallites also
enhances AC performance of the otherwise amorphous
alloys.

Other magnetic materials are formed using iron-rich
amorphous and nanocrystalline alloys, which generally
show larger magnetization that the alloys based on cobalt.
Such materials are, for example, Fe—B—Si—Nb—Cu
(iron-boron-silicon-niobium-copper) alloys. While the per-
meability of iron-rich amorphous alloys is limited by their
relatively large levels of magnetostriction, the formation of
a nanocrystalline material from such an amorphous alloy
dramatically reduces this level of magnetostriction, favoring
easy magnetization.

Advances have also been made in the development of
materials for permanent magnets, particularly in the devel-
opment of materials including rare earth elements. Such
materials include samarium cobalt, SmCos, which is used to
form a permanent magnet material having the highest resis-
tance to demagnetization of any known material. Other
magnetic materials are made, for example, using combina-
tions of iron, neodymium, and boron.

SUMMARY OF THE INVENTION

It is a first objective of the present invention to provide a
magnetic generator which a need for an external power
source during operation of the generator is eliminated.

It is a second objective of the present invention to provide
a magnetic generator in which a magnetic flux path is
changed without a need to overpower a magnetic field to
change its direction.

It is a third objective of the present invention to provide
a magnetic generator in which the generation of electricity
is accomplished without moving parts.

In the apparatus of the present invention, the path of the
magnetic flux from a permanent magnet is switched in a
manner not requiring the overpowering of the magnetic
fields. Furthermore, a process of self-initiated iterative
switching is used to switch the magnetic flux from the
permanent magnet between alternate magnetic paths within
the apparatus, with the power to operate the iterative switch-
ing being provided through a control circuit consisting of
components known to use low levels of power. With self-
switching, a need for an external power source during
operation of the generator is eliminated, with a separate
power source, such as a battery, being used only for a very
short time during start-up of the generator.

According to a first aspect of the present invention, an
electromagnetic generator is provided, including a perma-
nent magnet, a magnetic core, first and second input coils,
first and second output coils, and a switching circuit. The
permanent magnet has magnetic poles at opposite ends. The
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magnetic core includes a first magnetic path, around which
the first input and output coils extend, and a second magnetic
path, around which the second input and output coils extend,
between opposite ends of the permanent magnet. The
switching circuit drives electrical current alternately through
the first and second input coils. The electrical current driven
through the first input oil causes the first input coil to
produce a magnetic field opposing a concentration of mag-
netic flux from the permanent magnet within the first mag-
netic path. The electrical current driven through the second
input coil causes the second input coil to produce a magnetic
field opposing a concentration of magnetic flux from the
permanent magnet within the second magnetic path.

According to another aspect of the present invention, an
electromagnetic generator is provided, including a magnetic
core, a plurality of permanent magnets, first and second
pluralities of input coils, a plurality of output coils, and a
switching circuit. The magnetic core includes a pair of
spaced-apart plates, each of which has a central aperture,
and first and second pluralities of posts extending between
the spaced-apart plates. The permanent magnets each extend
between the pair of spaced apart plates. Each permanent
magnet has magnetic poles at opposite ends, with the
magnetic fields of all the permanent magnets being aligned
to extend in a common direction. Each input coil extends
around a portion of a plate within the spaced-apart plates,
between a post and a permanent magnet. An output coil
extends around each post. The switching circuit drives
electrical current alternately through the first and second
pluralities of input coils. Electrical current driven through
each input coil in the first plurality of input coils causes an
increase in magnetic flux within each post within the first
plurality of posts from permanent magnets on each side of
the post and a decrease in magnetic flux within each post
within the second plurality of posts from permanent magnets
on each side of the post. Electrical current driven through
each input coil in the second plurality of input coils causes
a decrease in magnetic flux within each post within the first
plurality of posts from permanent magnets on each side of
the post and an increase in magnetic flux within each post
within the second plurality of posts from permanent magnets
on each side of the post.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a partly schematic front elevation of a magnetic
generator and associated electrical circuits built in accor-
dance with a first version of the first embodiment of the
present invention;

FIG. 2 is a schematic view of a first version of a switching
and control circuit within the associated electrical circuits of
FIG. 1,

FIG. 3 is a graphical view of drive signals produced
within the circuit of FIG. 2;

FIG. 4 is a schematic view of a second version of a
switching and control circuit within the associated electrical
circuits of FIG. 1;

FIG. 5 is a graphical view of drive signals produced
within the circuit of FIG. 3;

FIG. 6A is a graphical view of a first drive signal within
the apparatus of FIG. 1;

FIG. 6B is a graphical view of a second drive signal
within the apparatus of FIG. 1;

FIG. 6C is a graphical view of an input voltage signal
within the apparatus of FIG. 1;

FIG. 6D is a graphical view of an input current signal
within the apparatus of FIG. 1;
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FIG. 6E is a graphical view of a first output voltage signal
within the apparatus of FIG. 1;

FIG. 6F is a graphical view of a second output voltage
signal within the apparatus of FIG. 1;

FIG. 6G is a graphical view of a first output current signal
within the apparatus of FIG. 1;

FIG. 6H is a graphical view of a second output current
signal within the apparatus of FIG. 1;

FIG. 7 is a graphical view of output power measured
within the apparatus of FIG. 1, as a function of input voltage;

FIG. 8 is a graphical view of a coefficient of performance,
calculated from measurements within the apparatus of FIG.
1, as a function of input voltage;

FIG. 9 is a cross-sectional elevation of a second version
of the first embodiment of the present invention;

FIG. 10 is a top view of a magnetic generator built in
accordance with a first version of a second embodiment of
the present invention;

FIG. 11 is a front elevation of the magnetic generator of
FIG. 10; and

FIG. 12 is a top view of a magnetic generator built in
accordance with a second version of the second embodiment
of the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

FIG. 1 is a partly schematic front elevation of an elec-
tromagnetic generator 10, built in accordance with a first
embodiment of the present invention to include a permanent
magnet 12 to supply input lines of magnetic flux moving
from the north pole 14 of the magnet 12 outward into
magnetic flux path core material 16. The flux path core
material 16 is configured to form a right magnetic path 18
and a left magnetic path 20, both of which extend externally
between the north pole 14 and the south pole 22 of the
magnet 12. The electromagnetic generator 10 is driven by
means of a switching and control circuit 24, which alter-
nately drives electrical current through a right input coil 26
and a left input coil 28. These input coils 26, 28 each extend
around a portion of the core material 16, with the right input
coil 26 surrounding a portion of the right magnetic path 18
and with the left input coil 28 surrounding a portion of the
left magnetic path 20. A right output coil 29 also surrounds
a portion of the right magnetic path 18, while a left output
coil 30 surrounds a portion of the left magnetic path 20.

In accordance with a preferred version of the present
invention, the switching and control circuit 24 and the input
coils 26, 28 are arranged so that, when the right input coil 26
is energized, a north magnetic pole is present at its left end
31, the end closest to the north pole 14 of the permanent
magnet 12, and so that, when the left input coil 28 is
energized, a north magnetic pole is present at its right end
32, which is also the end closest to the north pole 14 of the
permanent magnet 12. Thus, when the right input coil 26 is
magnetized, magnetic flux from the permanent magnet 12 is
repelled from extending through the right input coil 26.
Similarly, when the left input coil 28 is magnetized, mag-
netic flux from the permanent magnet 12 is repelled from
extending through the left input coil 28.

Thus, it is seen that driving electrical current through the
right input coil 26 opposes a concentration of flux from the
permanent magnet 12 within the right magnetic path 18,
causing at least some of this flux to be transferred to the left
magnetic path 20. On the other hand, driving electrical
current through the left input coil 28 opposes a concentration
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of flux from the permanent magnet 12 within the left
magnetic path 20, causing at least some of this flux to be
transferred to the right magnetic path 18.

While in the example of FIG. 1, the input coils 26, 28 are
placed on either side of the north pole of the permanent
magnet 12, being arranged along a portion of the core 16
extending from the north pole of the permanent magnet 12,
it is understood that the input coils 26, 28 could as easily be
alternately placed on either side of the south pole of the
permanent magnet 12, being arranged along a portion of the
core 16 extending from the south pole of the permanent
magnet 12, with the input coils 26, 28 being wired to form,
when energized, magnetic fields having south poles directed
toward the south pole of the permanent magnet 12. In
general, the input coils 26, 28 are arranged along the
magnetic core on either side of an end of the permanent
magnet forming a first pole, such as a north pole, with the
input coils being arranged to produce magnetic fields of the
polarity of the first pole directed toward the first pole of the
permanent magnet.

Further in accordance with a preferred version of the
present invention, the input coils 26, 28 are never driven
with so much current that the core material 16 becomes
saturated. Driving the core material 16 to saturation means
that subsequent increases in input current can occur without
effecting corresponding changes in magnetic flux, and there-
fore that input power can be wasted. In this way, the
apparatus of the present invention is provided with an
advantage in terms of the efficient use of input power over
the apparatus of U.S. Pat. No. 4,000,401, in which a portion
both ends of each magnetic path is driven to saturation to
block flux flow. In the electromagnetic generator 10, the
switching of current flow within the input coils 26, 28 does
not need to be sufficient to stop the flow of flux in one of the
magnetic paths 18, 20 while promoting the flow of magnetic
flux in the other magnetic path. The electromagnetic gen-
erator 10 works by changing the flux pattern; it does not
need to be completely switched from one side to another.

Experiments have determined that this configuration is
superior, in terms of the efficiency of using power within the
input coils 26, 28 to generate electrical power within the
output coils 29, 30, to the alternative of arranging input coils
and the circuits driving them so that flux from the permanent
magnet is driven through the input coils as they are ener-
gized. This arrangement of the present invention provides a
significant advantage over the prior-art methods shown, for
example, in U.S. Pat. No. 4,077,001, in which the magnetic
flux is driven through the energized coils.

The configuration of the present invention also has an
advantage over the prior-art configurations of U.S. Pat. Nos.
3,368,141 and 4,077,001 in that the magnetic flux is
switched between two alternate magnetic paths 18, 20 with
only a single input coil 26, 28 surrounding each of the
alternate magnetic paths. The configurations of U.S. Pat.
Nos. 3,368,141 and 4,077,001 each require two input coils
on each of the magnetic paths. This advantage of the present
invention is significant both in the simplification of hard-
ware and in increasing the efficiency of power conversion.

The right output coil 29 is electrically connected to a
rectifier and filter 33, having an output driven through a
regulator 34, which provides an output voltage adjustable
through the use of a potentiometer 35. The output of the
linear regulator 34 is in turn provided as an input to a sensing
and switching circuit 36. Under start up conditions, the
sensing and switching circuit 36 connects the switching and
control circuit 24 to an external power source 38, which is,
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for example, a starting battery. After the electromagnetic
generator 10 is properly started, the sensing and switching
circuit 36 senses that the voltage available from regulator 34
has reached a predetermined level, so that the power input
to the switching and control circuit 24 is switched from the
external power source 38 to the output of regulator 34. After
this switching occurs, the electromagnetic generator 10
continues to operate without an application of external
power.

The left output coil 30 is electrically connected to a
rectifier and filter 40, the output of which is connected to a
regulator 42, the output voltage of which is adjusted by
means of a potentiometer 43. The output of the regulator 42
is in turn connected to an external load 44.

FIG. 2 is a schematic view of a first version of the
switching and control circuit 24. An oscillator 50 drives the
clock input of a flip-flop 54, with the Q and Q' outputs of the
flip-flop 54 being connected through driver circuits 56, 58 to
power FETS 60, 62 so that the input coils 26, 28 are
alternately driven. In accordance with a preferred version of
the present invention, the voltage V applied to the coils 26,
28 through the FETS 60, 62 is derived from the output of the
sensing and switching circuit 36.

FIG. 3 is a graphical view of the signals driving the gates
of FETS 60, 62 of FIG. 2, with the voltage of the signal
driving the gate of FET 60 being represented by line 64, and
with the voltage of the signal driving FET 62 being repre-
sented by line 66. Both of the coils 26, 28 are driven with
positive voltages.

FIG. 4 is a schematic view of a second version of the
switching and control circuit 24. In this version, an oscillator
70 drives the clock input of a flip-flop 72, with the Q and Q'
outputs of the flip-flop 72 being connected to serve as
triggers for one-shots 74, 76. The outputs of the one-shots
74, 76 are in turn connected through driver circuits 78, 80 to
drive FETS 82, 84, so that the input coils 26, 28 are
alternately driven with pulses shorter in duration than the Q
and Q' outputs of the flip flop 72.

FIG. 5 is a graphical view of the signals driving the gates
of FETS 82, 84 of FIG. 4, with the voltage of the signal
driving the gate of FET 82 being represented by line 86, and
with the voltage of the signal driving the gate of FET 84
being represented by line 88.

Referring again to FIG. 1, power is generated in the right
output coil 29 only when the level of magnetic flux is
changing in the right magnetic path 18, and in the left output
coil 30 only when the level of magnetic flux is changing in
the left magnetic path 20. It is therefore desirable to
determine, for a specific magnetic generator configuration,
the width of a pulse providing the most rapid practical
change in magnetic flux, and then to provide this pulse width
either by varying the frequency of the oscillator 50 of the
apparatus of FIG. 2, so that this pulse width is provided with
the signals shown in FIG. 3, or by varying the time constant
of the one-shots 74, 76 of FIG. 4, so that this pulse width is
provided by the signals of FIG. 5 at a lower oscillator
frequency. In this way, the input coils are not left on longer
than necessary. When either of the input coils is left on for
a period of time longer than that necessary to produce the
change in flux direction, power is being wasted through
heating within the input coil without additional generation of
power in the corresponding output coil.

A number of experiments have been conducted to deter-
mine the adequacy of an electromagnetic generator built as
the generator 10 in FIG. 1 to produce power both to drive the
switching and control logic, providing power to the input
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coils 26, 28, and to drive an external load 44. In the
configuration used in this experiment, the input coils 26, 28
had 40 turns of 18-gauge copper wire, and the output coils
29, 30 had 450 turns of 18-gauge copper wire. The perma-
nent magnet 12 had a height of 40 mm (1.575 in. between
its north and south poles, in the direction of arrow 89, a
width of 25.4 mm (1.00 in.), in the direction of arrow 90, and
in the other direction, a depth of 38.1 mm (1.50 in.). The
core 16 had a height, in the direction of arrow 89, of 90 mm
(3.542 in.), a width, in the direction of arrow 90, of 135 mm
(5.3151n.) and a depth of 70 mm (2.756 in.). The core 16 had
a central hole with a height, in the direction of arrow 89, of
40 mm (1.575 mm) to accommodate the magnet 12, and a
width, in the direction of arrow 90, of 85 mm (3.346 in.).
The core 16 was fabricated of two “C”-shaped halves, joined
at lines 92, to accommodate the winding of output coils 29,
30 and input coils 26, 28 over the core material.

The core material was a laminated iron-based magnetic
alloy sold by Honeywell as METGLAS Magnetic Alloy
2605SA1. The magnet material was a combination of iron,
neodymium, and boron.

The input coils 26, 28 were driven at an oscillator
frequency of 87.5 KHz, which was determined to produce
optimum efficiency using a switching control circuit con-
figured as shown in FIG. 2. This frequency has a period of
11.45 microseconds. The flip flop 54 is arranged, for
example, to be set and reset on rising edges of the clock
signal input from the oscillator, so that each pulse driving
one of the FETS 60, 62 has a duration of 11.45
microseconds, and so that sequential pulses are also sepa-
rated to each FET are also separated by 11.45 microseconds.

FIGS. 6 A—6H are graphical views of signals which simul-
taneously occurred within the apparatus of FIGS. 1 and 2
during operation with an applied input voltage of 75 volts.
FIG. 6A shows a first drive signal 100 driving FET 60,
which conducts to drive the right input coil 26. FIG. 6B is
shows a second drive signal 102 driving FET 62, which
conducts to drive the left input coil 28.

FIGS. 6C and 6D show voltage and current signals
associated with current driving both the FETS 60, 62 from
a battery source. FIG. 6C shows the level 104 of voltage V.
While the nominal voltage of the battery was 75 volts, a
decaying transient signal 106 is superimposed on this volt-
age each time one of the FETS 60, 62 is switched on to
conduct. The specific pattern of this transient signal depends
on the internal resistance of the battery, as well as on a
number of characteristics of the magnetic generator 10.
Similarly, FIG. 6D shows the current 106 flowing into both
FETS 60, 62 from the battery source. Since the signals 104,
106 show the effects of current flowing into both FETS 60,
62 the transient spikes are 11.45 microseconds apart.

FIGS. 6E—6H show voltage and current levels measured
at the output coils 29, 30. FIG. 6E shows a voltage output
signal 108 of the right output coil 29, while FIG. 6F shows
a voltage output signal 110 of the left output coil 30. For
example, the output current signal 116 of the right output
coil 29 includes a first transient spike 112 caused when the
a current pulse in the left input coil 28 is turned on to direct
magnetic flux through the right magnetic path 18, and a
second transient spike 114 caused when the left input coil 28
is turned off with the right input coil 26 being turned on.
FIG. 6G shows a current output signal 116 of the right output
coil 29, while FIG. 6H shows a current output signal 118 of
the left output coil 30.

FIG. 7 is a graphical view of output power measured
using the electromagnetic generator 10 and eight levels of
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input voltage, varying from 10v to 75v. The oscillator
frequency was retained at 87.5 KHz. The measurement
points are represented by indicia 120, while the curve 122 is
generated by polynomial regression analysis using a least
squares fit.

FIG. 8 is a graphical view of a coefficient of performance,
defined as the ratio of the output power to the input power,
for each of the measurement points shown in FIG. 7. At each
measurement point, the output power was substantially
higher than the input power. Real power measurements were
computed at each data point using measured voltage and
current levels, with the results being averaged over the
period of the signal. These measurements agree with RMS
power measured using a Textronic THS730 digital oscillo-
scope.

While the electromagnetic generator 10 was capable of
operation at much higher voltages and currents without
saturation, the input voltage was limited to 75 volts because
of voltage limitations of the switching circuits being used.
Those skilled in the relevant art will understand that com-
ponents for switching circuits capable of handling higher
voltages in this application are readily available. The
experimentally-measured data was extrapolated to describe
operation at an input voltage of 100 volts, with the input
current being 140 ma, the input power being 14 watts, and
with a resulting output power being 48 watts for each of the
two output coils 29, 30, at an average output current of 12
ma and an average output voltage of 4000 volts. This means
that for each of the output coils 29, 30, the coefficient of
performance would be 3.44.

While an output voltage of 4000 volts may be needed for
some applications, the output voltage can also be varied
through a simple change in the configuration of the electro-
magnetic generator 10. The output voltage is readily reduced
by reducing the number of turns in the output windings. If
this number of turns is decreased from 450 to 12, the output
voltage is dropped to 106.7, with a resulting increase in
output current to 0.5 amps for each output coil 29, 30. In this
way, the output current and voltage of the electromagnetic
generator can be varied by varying the number of turns of
the output coils 29, 30, without making a substantial change
in the output power, which is instead determined by the input
current, which determines the amount of magnetic flux
shuttled during the switching process.

The coefficients of performance, all of which were sig-
nificantly greater than 1, plotted in FIG. 8 indicate that the
output power levels measured in each of the output coils 29,
30 were substantially greater than the corresponding input
power levels driving both of the input coils 26, 28.
Therefore, it is apparent that the electromagnetic generator
10 can be built in a self-actuating form, as discussed above
in reference to FIG. 1. In the example of FIG. 1, except for
a brief application of power from the external power source
38, to start the process of power generation, the power
required to drive the input coils 26, 28 is derived entirely
from power developed within the right output coil 29. If the
power generated in a single output coil 29, 30 is more than
sufficient to drive the input coils 26, 28, an additional load
126 may be added to be driven with power generated in the
output coil 29 used to generate power to drive the input coils
26, 28. On the other hand, each of the output coils 29, 30
may be used to drive a portion of the input coil power
requirements, for example with one of the output coils 26, 28
providing the voltage V for the FET 60 (shown in FIG. 2),
while the other output coil provides this voltage for the FET
62.

Regarding thermodynamic considerations, it is noted that,
when the electromagnetic generator 10 is operating, it is an
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open system not in thermodynamic equilibrium. The system
receives static energy from the magnetic flux of the perma-
nent magnet. Because the electromagnetic generator 10 is
self-switched without an additional energy input, the ther-
modynamic operation of the system is an open dissipative
system, receiving, collecting, and dissipating energy from its
environment; in this case, from the magnetic flux stored
within the permanent magnet. Continued operation of the
electromagnetic generator 10 causes demagnetization of the
permanent magnet. The use of a magnetic material including
rare carth elements, such as a samarium cobalt material or a
material including iron, neodymium, and boron is preferable
within the present invention, since such a magnetic material
has a relatively long life in this application.

Thus, an electromagnetic generator operating in accor-
dance with the present invention should be considered not as
a perpetual motion machine, but rather as a system in which
flux radiated from a permanent magnet is converted into
electricity, which is used both to power the apparatus and to
power an external load. This is analogous to a system
including a nuclear reactor, in which a number of fuel rods
radiate energy which is used to keep the chain reaction going
and to heat water for the generation of electricity to drive
external loads.

FIG. 9 is a cross-sectional elevation of an electromagnetic
generator 130 built in accordance with a second version of
the first embodiment of the present invention. This electro-
magnetic generator 130 is generally similar in construction
and operation to the electromagnetic generator 10 built in
accordance with the first version of this embodiment, except
that the magnetic core 132 of the electromagnetic generator
10 is built in two halves joined along lines 134, allowing
each of the output coils 135 to be wound on a plastic bobbin
136 before the bobbin 136 is placed over the legs 137 of the
core 132. FIG. 9 also shows an alternate placement of an
input coil 138. In the example of FIG. 1, both input coils 26,
28 were placed on the upper portion of the magnetic core 16,
with these coils 26, 28 being configured to establish mag-
netic fields having north magnetic poles at the inner ends 31,
32 of the coils 26, 28, with these north magnetic poles thus
being closest to the end 14 of the permanent magnet 12
having its north magnetic pole. In the example of FIG. 9, a
first input coil 26 is as described above in reference to FIG.
1, but the second input coil 138 is placed adjacent the south
pole 140 of the permanent magnet 12. This input coil 138 is
configured to establish a south magnetic pole at its inner end
142, so that, when input coil 138 is turned on, flux from the
permanent magnet 12 is directed away from the left mag-
netic path 20 into the right magnetic path 18.

FIGS. 10 and 11 show an electromagnetic generator 150
built in accordance with a first version of a second embodi-
ment of the present invention, with FIG. 10 being a top view
thereof, and with FIG. 11 being a front elevation thereof.
This electromagnetic generator 150 includes an output coil
152, 153 at each corner, and a permanent magnet 154
extending along each side between output coils. The mag-
netic core 156 includes an upper plate 158, a lower plate
160, and a square post 162 extending within each output coil
152, 153. Both the upper plate 158 and the lower plate 160
include central apertures 164.

Each of the permanent magnets 154 is oriented with a like
pole, such as a north pole, against the upper plate 158. Eight
input coils 166, 168 are placed in positions around the upper
plate 158 between an output coil 152, 153 and a permanent
magnet 154. Each input coil 166, 168 is arranged to form a
magnetic pole at its end nearest to the adjacent permanent
magnet 154 of a like polarity to the magnetic poles of the
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magnets 154 adjacent the upper plate 158. Thus, the input
coils 166 are switched on to divert magnetic flux of the
permanent magnets 154 from the adjacent output coils 152,
with this flux being diverted into magnetic paths through the
output coils 153. Then, the input coils 168 are switched on
to divert magnetic flux of the permanent magnets 154 from
the adjacent output coils 153, with this flux being diverted
into magnetic paths through the output coils 152. Thus, the
input coils form a first group of input coils 166 and a second
group of input coils 168, with these first and second groups
of input coils being alternately energized in the manner
described above in reference to FIG. 1 for the single input
coils 26, 28. The output coils produce current in a first train
of pulses occurring simultaneously within coils 152 and in
a second train of pulses occurring simultaneously within
coils 153.

Thus, driving current through input coils 166 causes an
increase in flux from the permanent magnets 154 within the
posts 162 extending through output coils 153 and a decrease
in flux from the permanent magnets 154 within the posts 162
extending through output coils 152. On the other hand,
driving current through input coils 168 causes a decrease in
flux from the permanent magnets 154 within the posts 162
extending through output coils 153 and an increase in flux
from the permanent magnets 154 within the posts 162
extending through output coils 152.

While the example of FIGS. 10 and 11 shows all of the
input coils 166,168 deployed along the upper plate 158, it is
understood that certain of these input coils 166, 168 could
alternately be deployed around the lower plate 160, in the
manner generally shown in FIG. 9, with one input coil 166,
168 being within each magnetic circuit between a permanent
magnet 154 and an adjacent post 162 extending within an
output coil 152, 153, and with each input coil 166, 168 being
arranged to produce a magnetic field having a magnetic pole
like the closest pole of the adjacent permanent magnet 154.

FIG. 12 is a top view of a second version 170 of the
second embodiment of the present invention, which is
similar to the first version thereof, which has been discussed
in reference to FIGS. 10 and 11, except that an upper plate
172 and a similar lower plate (not shown) are annular in
shape, while the permanent magnets 174 and posts 176
extending through the output coils 178 are cylindrical. The
input coils 180 are oriented and switched as described above
in reference to FIGS. 9 and 10.

While the example of FIG. 12 shows four permanent
magnets, four output coils and eight input coils it is under-
stood that the principles described above can be applied to
electromagnetic generators having different numbers of ele-
ments. For example, such a device can be built to have two
permanent magnets, two output coils, and four input coils, or
to have six permanent magnets, six output coils, and twelve
input coils.

In accordance with the present invention, material used
for magnetic cores is preferably a nanocrystalline alloy, and
alternately an amorphous alloy. The material is preferably in
a laminated form. For example, the core material is a
cobalt-niobium-boron alloy or an iron based magnetic alloy.

Also in accordance with the present invention, the per-
manent magnet material preferably includes a rare earth
element. For example, the permanent magnet material is a
samarium cobalt material or a combination of iron,
neodymium, and boron.

While the invention has been described in its preferred
versions and embodiments with some degree of
particularity, it is understood that this description has been
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given only by way of example and that numerous changes in
the details of construction, fabrication, and use, including
the combination and arrangement of parts, may be made
without departing from the spirit and scope of the invention.
What is claimed is:
1. An electromagnetic generator comprising:
a permanent magnet having magnetic poles at opposite
ends;
a magnetic core including first and second magnetic paths
between said opposite ends of said permanent magnet,
wherein
said magnetic core comprises a closed loop,
said permanent magnet extends within said closed loop,
and

said opposite ends of said permanent magnet are dis-
posed adjacent opposite sides of said closed loop and
against internal surfaces of said magnetic core com-
prising said closed loop;
a first input coil extending around a portion of said first
magnetic path,
a second input coil extending around a portion of said
second magnetic path,
a first output coil extending around a portion of said first
magnetic path for providing a first electrical output;
a second output coil extending around a portion of said
second magnetic path for providing a second electrical
output; and
a switching circuit driving electrical current alternately
through said first and second input coils, wherein
said electrical current driven through said first input
coil causes said first input coil to produce a magnetic
field opposing a concentration of magnetic flux from
said permanent magnet within said first magnetic
path, and

said electrical current driven through said second input
coil causes said second input coil to produce a
magnetic field opposing a concentration of magnetic
flux from said permanent magnet within said second
magnetic path.
2. An electromagnetic generator comprising:
a permanent magnet having magnetic poles at opposite
ends;
a magnetic core including first and second magnetic paths
between said opposite ends of said permanent magnet,
wherein
said magnetic core comprises a closed loop,
said permanent magnet extends within said closed loop,
said opposite ends of said permanent magnet are dis-
posed adjacent opposite sides of said closed loop,
and

a first type of pole of said permanent magnet is dis-
posed adjacent a first side of said closed loop;

a first input coil, disposed along said first side of said
closed loop, extending around a portion of said first
magnetic path,

a second input coil, disposed along said first side of said
closed loop, extending around a portion of said second
magnetic path,

a first output coil extending around a portion of said first
magnetic path for providing a first electrical output;

a second output coil extending around a portion of said
second magnetic path for providing a second electrical
output; and

a switching circuit driving electrical current alternately
through said first and second input coils, wherein
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said electrical current driven through said first input
coil causes said first input coil to produce a magnetic
field opposing a concentration of magnetic flux from
said permanent magnet within said first magnetic
path, and additionally causes said first input coil to
produce a magnetic field having said first type of
pole at an end of said first input coil adjacent said
permanent magnet, and

said electrical current driven through said second input
coil causes said second input coil to produce a
magnetic field opposing a concentration of magnetic
flux from said permanent magnet within said second
magnetic path, and additionally causes said second
input coil to produce a magnetic field having said
first type of pole at an end of said of said second
input coil adjacent said permanent magnet.

3. An electromagnetic generator comprising:

a permanent magnet having magnetic poles at opposite
ends;

a magnetic core including first and second magnetic paths
between said opposite ends of said permanent magnet,
wherein
said magnetic core comprises a closed loop,
said permanent magnet extends within said closed loop,

and
said opposite ends of said permanent magnet are dis-
posed adjacent opposite sides of said closed loop,
a first type of pole of said permanent magnet is dis-
posed adjacent a first side of said closed loop, and
a second type of pole, opposite said first type of pole,
of said permanent magnet is disposed adjacent a
second side of said closed loop;
a first input coil extending around a portion of said first
magnetic path, wherein said first input coil is disposed
along said first side of said closed loop;
a second input coil extending around a portion of said
second magnetic path wherein said second input coil is
disposed along said second side of said closed loop;
a first output coil extending around a portion of said first
magnetic path for providing a first electrical output;
a second output coil extending around a portion of said
second magnetic path for providing a second electrical
output; and
a switching circuit driving electrical current alternately
through said first and second input coils, wherein
said electrical current driven through said first input
coil causes said first input coil to produce a magnetic
field opposing a concentration of magnetic flux from
said permanent magnet within said first magnetic
path, and additionally causes said first input coil to
produce a magnetic field having said first type of
pole at an end of said first input coil adjacent said
permanent magnet, and

said electrical current driven through said second input
coil causes said second input coil to produce a
magnetic field opposing a concentration of magnetic
flux from said permanent magnet within said second
magnetic path, and additionally causes said second
input coil to produce a magnetic field having said
second type of pole at an end of said of said second
input coil adjacent said permanent magnet.

4. An clectromagnetic generator comprising:

a permanent magnet having magnetic poles at opposite
ends;

a magnetic core including first and second magnetic paths
between said opposite ends of said permanent magnet;
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a first input coil extending around a portion of said first
magnetic path,

a second input coil extending around a portion of said
second magnetic path,

a first output coil extending around a portion of said first
magnetic path for providing a first electrical output;

a second output coil extending around a portion of said
second magnetic path for providing a second electrical
output; and

a switching circuit driving electrical current alternately
through said first and second input coils, wherein said
electrical current driven through said first input coil
causes said first input coil to produce a magnetic field
opposing a concentration of magnetic flux from said
permanent magnet within said first magnetic path, and
wherein said electrical current driven through said
second input coil causes said second input coil to
produce a magnetic field opposing a concentration of
magnetic flux from said permanent magnet within said
second magnetic path, wherein a portion of electrical
power induced in said first output coil provides power
to drive said switching circuit.

5. The electromagnetic generator of claim 4, wherein said
switching circuit is driven by an external power source
during a starting process and by power induced in said first
output coil during operation after said starting process.

6. The electromagnetic generator of claim 2, wherein said
magnetic core is composed of a nanocrystalline magnetic
alloy.

7. The electromagnetic generator of claim 6, wherein said
nanocrystalline magnetic alloy is a cobalt-niobium-boron
alloy.

8. The electromagnetic generator of claim 6, wherein said
nanocrystalline magnetic alloy is an iron-based alloy.

9. The electromagnetic generator of claim 2, wherein said
changes in flux density within said magnetic core occur
without driving said magnetic core to magnetic saturation.

10. The electromagnetic generator of claim 2, wherein

said switching circuit drives said electrical current
through said first input coil in response to a first train
of pulses,

said switching circuit drives said electrical current
through said second input coil in response to a second
train of pulses, alternating with pulses within said first
train of pulses, and

said pulses in said first and second trains of pulses are
approximately 11.5 milliseconds in duration.

11. The electromagnetic generator of claim 2, wherein
said permanent magnet is composed of a material including
a rare earth element.

12. The electromagnetic generator of claim 11, wherein
said permanent magnet is composed essentially of samarium
cobalt.

13. The electromagnetic generator of claim 11, wherein
said permanent magnet is composed essentially of iron,
neodymium, and boron.

14. An electromagnetic generator comprising:

a magnetic core including a pair of spaced-apart plates,
wherein each of said spaced-apart plates includes a
central aperture, and first and second pluralities of posts
extending between said spaced-apart plates;

a plurality of permanent magnets extending individually
between said pair of spaced-apart plates and between
adjacent posts within said plurality of posts, wherein
each permanent magnet within said plurality of perma-
nent magnets has magnetic poles at opposite ends,
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wherein all magnets within said plurality of magnets
are oriented to produce magnetic fields having a com-
mon direction;

first and second pluralities of input coils, wherein each
input coil within said first and second pluralities of
input coils extends around a portion of a plate within
said spaced-apart plates between a post in said plurality
of posts and a permanent magnet in said plurality of
permanent magnets;

an output coil extending around each post in said first and
second pluralities of posts for providing an electrical
output,

a switching circuit driving electrical current alternatively
through said first and second pluralities of input coils,
wherein said electrical current driven through each
input coil in said first plurality of input coils causes an
increase in magnetic flux within each post within said
first plurality of posts from permanent magnets on each
side of said post and a decrease in magnetic flux within
each post within said second plurality of posts from
permanent magnets on each side of said post, and
wherein said electrical current driven through input coil
in said second plurality of input coils causes a decrease
in magnetic flux within each post within said first
plurality of posts from permanent magnets on each side
of said post and an increase in magnetic flux within
each post within said second plurality of posts from
permanent magnets on each side of said post.

15. The electromagnetic generator of claim 14, wherein

each input coil extends around a portion of a magnetic
path through said magnetic core between said opposite
ends a permanent magnet adjacent said input coil,

said magnetic path extends through a post within said
magnetic core adjacent said input coil, and

driving electrical current through said input coil causes
said input coil to produce a magnetic field opposing a
concentration of magnetic flux within said magnetic
path.

16. The electromagnetic generator of claim 14, wherein
said switching circuit is driven by an external power source
during a starting process and by power induced in said
output coils during operation after said starting process.

17. The electromagnetic generator of claim 14, wherein
said magnetic core is composed of a nanocrystalline mag-
netic alloy.

18. The electromagnetic generator of claim 2, wherein a
portion of electrical power induced in said first output coil
provides power to drive said switching circuit.

19. The electromagnetic generator of claim 18, wherein
said switching circuit is driven by an external power source
during a starting process and by power induced in said first
output coil during operation after said starting process.

20. The electromagnetic generator of claim 3, wherein a
portion of electrical power induced in said first output coil
provides power to drive said switching circuit.

21. The electromagnetic generator of claim 20, wherein
said switching circuit is driven by an external power source
during a starting process and by power induced in said first
output coil during operation after said starting process.

22. The electromagnetic generator of claim 3, wherein
said magnetic core is composed of a nanocrystalline mag-
netic alloy.

23. The electromagnetic generator of claim 22, wherein
said nanocrystalline magnetic alloy is a cobalt-niobium-
boron alloy.
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24. The electromagnetic generator of claim 22, wherein
said nanocrystalline magnetic alloy is an iron-based alloy.
25. The electromagnetic generator of claim 3, wherein
said changes in flux density within said magnetic core occur
without driving said magnetic core to magnetic saturation.
26. The electromagnetic generator of claim 3, wherein
said switching circuit drives said electrical current
through said first input coil in response to a first train
of pulses,
said switching circuit drives said electrical current
through said second input coil in response to a second
train of pulses, alternating with pulses within said first
train of pulses, and

10
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said pulses in said first and second trains of pulses are

approximately 11.5 milliseconds in duration.

27. The electromagnetic generator of claim 3, wherein
said permanent magnet is composed of a material including
a rare earth element.

28. The electromagnetic generator of claim 27, wherein
said permanent magnet is composed essentially of samarium
cobalt.

29. The electromagnetic generator of claim 27, wherein
said permanent magnet is composed essentially of iron,
neodymium, and boron.

#* #* #* #* #*
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