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57) ABSTRACT

The present invention is a system and method for utilizing
magnetic energy. The basic principles of the present invention
may be implemented in a variety of systems and methods. A
magnet may be rotated or an electromagnet may be controlled
in order to control a magnetic field generated by a set of
magnets. As a result, numerous, substantial benefits may be
achieved by providing at least one set of multiple magnets.
For example, the present invention may be used in systems
and methods to perform a variety of functions including, but
not limited to: (1) to control, manipulate, hold, and/or release
aload; (2) to open and/or close a pathway; (3) to open and/or
close acircuit; (4) to apply a magnetic field to a load and/or to
remove a magnetic field from a load; (5) to intermittently
apply and remove a magnetic field; (6) to increase the mag-
netic field that may be applied to a load; (7) to induce a load
into motion; (8) to create energy; and (9) to improve the
energy efficiency of a device or system.
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1
SYSTEM AND METHOD FOR UTILIZING
MAGNETIC ENERGY

This is a continuation-in-part of U.S. application Ser. No.
11/015.,058, filed Dec. 17, 2004 now abandoned. This is also
a continuation-in-part of U.S. application Ser. No. 11/015,
560, filed Dec. 17, 2004. The entirety of each of the above
priority documents is incorporated herein by reference.

BACKGROUND AND SUMMARY OF THE
INVENTION

The present invention relates gererally to systems and
methods for utilizing magnetic energy. Utilizing the prin-
ciples of the present invention, various systems and methods
for utilizing magnetic energy may be developed. Examples of
the present invention include a valve (e.g., aholding or lifting
device), a motor, a generator, and other similar or suitable
systems and methods.

In general, a magnet is an object that produces a flux field
as aresult of the effects of molecular alignment or because of
the effects of electric current. A traditional use of magnets is
for holding metallic objects. In a traditional use of a magnet,
a sufficient amount of physical force must be applied in order
to release an object (i.e., a load) from the magnet. The diffi-
culty of releasing the object from the magnet increases as the
magnetic power increases. Thus, depending on the power of
the magnet, an individual may have difficulty prying the
object from the magnet. Also, the force required to remove the
object may inadvertently cause damage to the object.

As briefly mentioned above, one type of a magnet is an
electromagnet, which may be used similarly to a traditional,
permanent magnet. An example of an electromagnet may be
formed by coiling an electric conductor around a metal rod.
An electromagnetic field is produced by conducting a current
through the coil, and the electromagnetic field may be turned
off by removing power to the coil. In this manner, an electro-
magnet may release an object that it was holding.

Although various uses of magnets have been made, a need
exists for an improved system and method for applying as
well as releasing magnetic power. For example. a need exists
for a system for increasing the magnetic field that may be
applied to a load. A need also exists for increasing magnetic
power withouta corresponding increase in the force or energy
required to remove the magnetic field from a load. Further-
more, a need exists for a system and method for using mag-
netic energy to produce various forms of energy including,
but not limited to, kinetic energy (e.g., rotational motion,
linear motion, and other types of motion), mechanical energy,
electrical energy, and/or other forms of energy. Some exem-
plary embodiments of the present invention may satisty one
or more of the aforementioned needs.

One exemplary embodiment of the present invention is a
device comprising a plurality of magnets. At least one magnet
is moveable with respect to at least one other magnet such that
the poles of the magnets may be moved into and/or out of
alignment. By moving the poles of the magnets into align-
ment, a magnetic field generated by the magnets is adapted to
be applied to a load, and the magnetic field is adapted to be
substantially removed from the load by moving the poles of
the magnets out of alignment.

Another exemplary embodiment of the present invention is
also a device comprising a plurality of magnets. However, in
this embodiment, at least one of the magnets is an electro-
magnet. In this example, a magnetic field generated by the
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magnets is adapted to be applied to and substantially removed
from a load by controlling a flow of current to at least one
electromagnet.

Still another embodiment of the present invention is a
method for utilizing magnetic energy. A plurality of magnets
1s provided in the method. The method involves switching a
magnetic field generated by the magnets.

The exemplary embodiments of the present invention may
be embodied in a variety of systems. For example, by redi-
recting or switching a magnetic field that is generated by
magnets, the present invention may be used to perform a
variety of functions including, but not limited to: (1) to con-
trol, manipulate, hold, and/or release a load; (2) to open
and/or close a pathway; (3) to open and/or close a circuit; (4)
to apply a magnetic field to a load and/or to remove a mag-
netic field from a load; (5) to intermittently apply and remove
amagnetic field; (6) to increase the magnetic field that may be
applied to aload; (7) to induce aload into motion; (8) to create
energy; and (9) to improve the energy efficiency of a device or
system.

In addition to the novel features and advantages mentioned
above, other features and advantages of the present invention
will bereadily apparent from the following descriptions of the
drawings and exemplary embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic, cross-sectional diagram of a mag-
netic device.

FIG. 2 is a schematic, cross-sectional diagram of a first
exemplary embodiment of a valve of the present invention.

FIG. 3 is a schematic, cross-sectional diagram of the valve
of FIG. 2 with one of the magnets rotated 180 degrees.

FIG. 4 is a schematic, cross-sectional diagram of a second
exemplary embodiment of a valve of the present invention in
a release position.

FIG. 5 1is a schematic, cross-sectional diagram of the valve
of FIG. 4 in a holding position.

FIG. 6 is a schematic, cross-sectional diagram of a third
exemplary embodiment of a valve of the present invention.

FIG. 7 is a schematic, cross-sectional diagram of the valve
of FIG. 6 with a flow of current applied to the electromagnet.

FIG. 8 is a side elevation view of an exemplary embodi-
ment of a magnetic indicator stand of the present invention.

FIG. 9 is a cross-sectional view of the magnetic indicator
stand of FIG. 8 taken along the line a-a.

FIG. 10 is a top plan view of the magnetic indicator stand
of FIG. 8.

FIG. 11 is a cross-sectional view of the magnetic indicator
stand taken along the line b-b of FIG. 10.

FIG. 12 is a first perspective view of the magnetic indicator
stand of FIG. 8.

F1G. 13 is a second perspective view of the magnetic indi-
cator stand of FIG. 8.

FIG. 14A is a schematic, cross-sectional view of an exem-
plary embodiment of a motor of the present invention.

F1G. 14B is a schematic, cross-sectional view of the motor
of FIG. 14A with the magnetic field directed through the
rotor.

FIG. 15A is a schematic, cross-sectional view of a second
exemplary embodiment of a motor of the present invention.

F1G. 15B is a schematic, cross-sectional view of the motor
of FIG. 15A with the magnetic field directed through the
rotor.

FIGS. 16A through 16D are schematic, cross-sectional
views of the motor of FIG. 15A, wherein the rotation of the
rotor is illustrated.



US 7,453,341 Bl

3

FIG. 17 is a side elevation view of an exemplary embodi-
ment of a rotor.

FIG. 18 is a perspective view of a second exemplary
embodiment of a rotor, wherein the poles of the rotor are
aligned.

FIG. 19 is a perspective view of a third exemplary embodi-
ment of a rotor, wherein adjacent poles of the rotor are offset
by approximately 60 degrees.

FIG. 20 is a perspective view of a fourth exemplary
embodiment of a rotor, wherein adjacent poles of the rotor are
offset by approximately 90 degrees.

FIG. 21 is a schematic view of an exemplary embodiment
of a closed loop control system.

FIG. 22 is a schematic view of an exemplary embodiment
of an open loop control system.

F1G. 23 is a perspective view of a third exemplary embodi-
ment of a motor of the present invention.

FIG. 24 is a perspective view of a fourth exemplary
embodiment of a motor of the present invention.

FIG. 25 is a perspective view of a fifth exemplary embodi-
ment of a motor of the present invention.

F1G. 26 is another perspective view of the motor of FIG. 25.

FIG. 27 is a perspective view of a sixth exemplary embodi-
ment of a motor of the present invention.

FIG. 28 is a perspective view of a seventh exemplary
embodiment of a motor of the present invention.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENT(S)

The present invention is directed to systems and methods
for utilizing magnetic energy. Indeed, the basic principles of
the present invention may be implemented in a variety of
systems and methods. The inventor has surprisingly discov-
ered that numerous, substantial benefits may be achieved by
providing at least one set of multiple magnets. For example,
the present invention may be used in systems and methods to
perform a variety of functions including, but not limited to:
(1) to control, manipulate, hold, and/or release a load; (2) to
open and/or close a pathway; (3) to open and/or close a
circuit; (4) to apply a magnetic field to a load and/or to remove
a magnetic field from a load; (5) to intermittently apply and
remove a magnetic field; (6) to increase the magnetic field
that may be applied to a load; (7) to induce aload into motion;
(8) to create energy; and (9) to improve the energy efficiency
of a device or system. Based on the present application, it is
apparent that other benefits are possible and included within
the scope of the present invention. Although many benefits
are possible, the present invention is not limited to providing
any particular benefits, unless expressly stated otherwise in
the claims.

In one exemplary embodiment of the present invention, at
least one of the magnets in a set may be moved (e.g., rotated)
in order to control the magnetic pull. In order words, the path
of the magnetic field may beredirected (i.e., switched), essen-
tially enabling the magnetic pull with respect to another
object (i.e., aload) to be changed as desired. For example, the
magnetic flux through a load may be turned on and off as
desired (e.g., in a predetermined sequence). Nevertheless, it
should be recognized that the level of magnetic flux through
a load may simply be varied in some embodiments of the
invention.

In another exemplary embodiment, similar results may be
achieved by providing at least one electromagnet in each set
of magnets. By controlling the flow of current through the
coil(s) of the electromagnet(s), the path of the magnetic field
may be redirected. For example, the power to the electromag-
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net may be changed (e.g., varied and/or turned on and off) in
order to change or redirect the path of the magnetic field. In
this manner, the magnetic pull of the set of magnets may be
changed with respect to a load. For example, the magnetic
flux through a load may be turned on and off as desired (e.g.,
in a predetermined sequence), or the level of magnetic flux
through a load may simply be varied as desired.

The inventor has surprisingly discovered that a variety of
systems and methods may implement some or all of the
aforementioned principles in order to utilize the substantial
benefit of magnetic energy. For example, the inventor has
developedavalve (e.g., aholding/lifting device), a motor, and
a generator using the concepts of the present invention. It
should be recognized that other systems and methods are
possible and too numerous to mention. Therefore, it is not
intended to limit the scope of the invention to the specific
exemplary embodiments discussed herein.

FIG. 1 illustrates an example of a magnetic device. The
device 100 is comprised of magnet 102. In this example, the
magnet 102 exhibits 20 Ibs. of pull on load 104. The lines of
magnetic flux 106 are shown merely for illustrative purposes.
The magnetic pull cannot be turned off in this embodiment.
As a result, physical force must be used to overcome the
magnetic pull and release the load 104.

FIGS. 2 and 3 show an exemplary embodiment of the
present invention. The device 110 is an example of a valve for
controlling a magnetic field. In this embodiment, the device
110 is comprised of a set of magnets, namely magnet 112 and
magnet 114. Simply for the purpose of the explaining the
concept of the present invention, each individual magnet in
this example produces 20 Ibs of pull. In fact, in some exem-
plary embodiments of the invention, it is preferred that the
magnets are substantially evenly matched. In other words,
each of the magnets is of substantially the same grade or is
capable of producing substantially the same energy product.
For instance, the use of substantially evenly matched magnets
may facilitate the redirection of the magnetic field away from
the load 118 such as shown in FIG. 3. It may also increase the
efficiency of the device. However, in other embodiments of
the present invention, it must be recognized that the magnets
do not have to produce equal magnetic pull. The magnets in
each set may produce different levels of magnetic pull in
some embodiments of the present invention. Moreover, the
magnetic pull of each magnet may be more or less than 20 Ibs.
and may be selected in order to meet the demands of the
intended use of the device. The magnets may be permanently
mounted or otherwise situated (e.g., in a permanent or remov-
able manner) in a device body 116. In particular, at least one
of the magnets is rotatably mounted or otherwise moveable in
the device body 116. As a result, at least one of the magnets is
moveable with respect to the other magnet. For example,
magnet 112 may be fixed in position, and magnet 114 may be
rotatably mounted in the device body 116. When the poles of
the magnets are aligned such as shown in FIG. 2, the magnetic
pull of the device 110 is maximized such that there is 80 Ibs.
of pull on the load 118. The lines of magnetic flux 120 are
illustrated simply to assist in the description of the present
invention. By rotating or otherwise moving magnet 114 such
that the poles are out of alignment such as shown in FIG. 3, the
path of the magnetic field is redirected (i.e., switched) such
that it loops between magnet 112 and magnet 114. As a result,
the magnetic pull on load 118 in FIG. 3 is turned off, thereby
releasing load 118 from device 110 without having to apply
physical force to it. Such an embodiment of the present inven-
tion enables the magnetic pull of each magnet to be maxi-
mized when needed, and the object 118 may be easily
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released from the device 110 when it is no longer desired to
hold or lift object 118 with device 110.

In the example shown in FIGS. 2 and 3, the device body
116 is comprised of a pair of field poles 116A and 116B.
Magnets 112 and 114 are in magnetic communication with
field poles 116A and 116B. As used herein, magnetic com-
munication means that lines of magnetic flux are capable of
passing from a magnet to a field pole. Field poles 116A and
116B are comprised of a magnetic material, which includes,
but is not limited to, iron, nickel, and other magnetic materi-
als. Examples of iron include steel and electrical iron. It is
preferred that the field poles do not magnetically saturate
when subjected to the magnetic flux generated by magnets
112 and 114. Such an embodiment facilitates the redirection
ofthe magnetic field away from the load 118 such as shown in
FIG. 3. Nevertheless, it should be recognized that at least one
field pole may magnetically saturate when subjected to the
magnetic field generated by the magnets in some embodi-
ments of the present invention.

The device body 116 may substantially enclose or surround
magnets 112 and 114 in some exemplary embodiments of the
present invention. For example, field poles 116A and 1168
may be connected by non-magnetic material, thereby form-
ing an enclosure or chassis for magnets 112 and 114.
Examples of non-magnetic material include, but are not lim-
ited to, aluminum and other similar materials.

Magnets 112 and 114 are examples of permanent magnets.
The type of magnets may be selected in order to achieve the
desired magnetic properties. For example, the magnets may
be rare earth magnets. Examples of rare earth magnets
include, but are not limited to, magnets comprised of alloys of
the Lanthanide group of elements and other similar materials.
Two Lanthanide elements that are used in the production of
permanent magnets are Neodymium and Samarium. For
example, Neodymium-Iron-Boron (NdFeB) and Samarium
Cobalt (SmCo) are examples of rare earth magnets. Rare
earth magpets may be usedin any suitable form including, but
not limited to, sintered and bonded forms. In general, bonded
magnets may be more durable, but the energy product of
bonded magnets may be lower than that of sintered magnets.
The magnets may be plated or coated with a material to
prevent corrosion, if desired. There are various coatings avail-
able including, but not limited to, Nickel-Copper-Nickel plat-
ing and other similar types of plating. For example, Nickel-
Copper-Nickel plating may be useful for increasing corrosion
resistance and durability and providing a clean and shiny
appearance.

FIGS. 4 and 5 illustrate another embodiment of a valve of
the present invention. In this embodiment, the device 130 may
be substantially similar to device 110, which is described
above. In this example, the device 130 is comprised of fixed
permanent magnet 132 and rotatable permanent magnet 134.
In particular, magnet 134 is rotatably situated between field
pole 136A and 136B. As a result, the respective poles of
magnet 132 and magnet 134 may be reversed with respect to
each other such as shown in FIG. 4, and the respective poles
of magnet 132 and magnet 134 may also be aligned such as
shown in FIG. 5. Referring to the position shown in FIG. 4,
the magnetic field may be isolated between magnets 132 and
134 such as described above. However, in FIG. 5, the mag-
netic filed is switched to a load 140 by rotating magnet 134.
Thus, holding block 138 may be used to lift load 140, assum-
ing the load 140 does not exceed the lifting force of device
130. The holding block 138 may be comprised of a non-
magnetic material to limit its effect on the magnetic field.

The magnet 134 may be rotatably situated between field
poles 136A and 136B in any suitable manner. For example,
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the magnet 134 may be connected to a rotatable shaft 142,
which may be connected to the body of device 130. The shaft
142 may be manually or automatically controlled to rotate
magnet 134.

Such as shown in FIGS. 4 and 5, portions of magnet 134
may be capped with non-magnetic material 144A and 144B.
The non-magnetic material may be positioned to limit undes-
ired transfer of lines of magnetic flux. In this example, the
non-magnetic material facilitates the isolation of the lines of
magnetic flux in the desired path.

FIGS. 6 and 7 show yet another embodiment of the present
invention. In this example, the valve 150 is comprised of at
least one electromagnet. In particular, the valve 150 of this
embodiment is comprised of a permanent magnet 152 and an
electromagnet 154. However, in other embodiments, perma-
nent magnet 152 may be replaced with another electromag-
net. The electromagnet is comprised of a core 156 and a coil
158. The core 156 may be comprised of a magnetic material
including, but not limited to, iron and other magnetic mate-
rials, and the coil 158 may be comprised of an electrically
conductive material including, but not limited to, copper and
other electrically conductive materials. The coil 158 may be
in electrical communication with a power source 160. The
power source 160 may be a direct current (DC) power source
or an alternating current (AC) power source. In an exemplary
embodiment of the present invention, the electromagnet 154
and the power source 160 may be selected such that the
magnet 152 and electromagnet 154 have substantially equal
magnetic power when the electromagnet produces a magnetic
field.

The valve 150 may be substantially similar to the afore-
mentioned embodiments of the present invention. Similar to
the previous embodiments, magnets 152 and 154 are in mag-
netic communication with field poles 162A and 162B. How-
ever, instead of moving (e.g., rotating) a magnet in order to
control a magnetic field, a flow of current to the electromagnet
154 may be used to control a magnetic field generated by
magnets 152 and 154. For example, a flow of direct current
may be applied to electromagnet 154 in order to direct the
magnetic field generated by magnets 152 and 154 through the
load 164. In other words, the magnetic field generated by
magnets 152 and 154 is forced to go outside of field poles
162A and 162B, creating a force on load 164. In this state
such as shown in FIG. 7, the poles of magnets 152 and 154 are
aligned, and the valve 150 may be considered to be in an on
position. The example of FIG. 7 indicates 80 Ibs. of lifting
force assuming that each magnet is individually capable of
producing 20 1bs. of lifting force. The flow of direct current
may be turned off in order to remove the magnetic field from
the load 164. By turning off the flow of direct current, the
magnetic field generated by magnet 152 may be redirected
away from load 164 to a path between magnets 152 and 154.
In other words, the magnetic field created by magnet 152 may
be shorted out through core 156 of magnet 154 such that the
magnetic field is contained between magnets 152 and 154 and
field poles 162A and 162B. In this state, the valve 150 may be
considered off such as shown in FIG. 6. As noted earlier with
regard to other embodiments, substantial removal of the mag-
netic field from load 164 may be facilitated by using field
poles that are comprised of material that does not magneti-
cally saturate when subjected to the magpetic field. A switch
166 may be used to control the power to the electromagnet
154. The switch may manually or automatically control the
power to the electromagnet 154. For example, the switch may
be an electronic switch or any other suitable programmed
device that automatically controls the power to the electro-
magnet 154. In an alternative embodiment, the power source
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may provide a flow of alternating current to the electromag-
net. In such an embodiment, the combined magnetic field of
the magnets may be directed through the load every positive
half-cycle of alternating current. During the negative half-
cycle of alternating current, the magnetic field may be
removed from the load in exemplary embodiments of the
invention.

As described above, a magnetic field may be switched by
rotating a magnet and/or by controlling a flow of current to an
electromagnet. In exemplary embodiments of the present
invention, the lines of magnetic flux may be switched back
and forth between a path that is isolated between magnets and
a path that goes through a load. Such embodiments may be
facilitated by using magnets that are substantially evenly
matched and field poles that will not magnetically saturate.
The switching of the magnetic field may be intermittent. For
example, the switching may occur in a predetermined cycle.
Switching the magnetic field in a predetermined cycle (e.g., a
regular cycle) may be useful for inducing and sustaining
rotation of a rotatable load.

FIGS. 8-13 show an example of an implementation of a
valve of the present invention. In this example, the magnetic
indicator stand 170 is comprised of multiple valves of the
present invention. In other words, magnetic indicator stand
170 is comprised of a valve that includes multiple sets of
magnets that utilize the same field poles. In particular, this
exemplary embodiment of the magnetic indicator stand 170 is
comprised of four sets of magnets that use the same field
poles. Nevertheless, it should be recognized that a specific
implementation of the present invention may include any
desired number of sets of magnets. Moreover, the sets of
magnets used in a specific implementation may be similar or
dissimilar (e.g., each set of magnets may be adapted to pro-
vide a different magnetic field). It should also be recognized
that some exemplary embodiments of the present invention
may include multiple valves, wherein each valve utilizes a
different set of field poles.

FIG. 9 shows one valve of the magnetic indicator stand
170. The valve is comprised of a rotatable magnet 172B and
a second magnet 174B, which may be stationary (i.e., fixed).
The rotatable magnet may be situated in or otherwise con-
nected to a rotor 176. In this example, the rotor may be
comprised of a non-magnetic material including, but not lim-
ited to, aluminum. The non-magnetic material may limit
undesired transfer of a magnetic field. Nevertheless, it should
be recognized that some implementations of the present
invention may use a rotor comprised of magnetic material.
Magnets 172B and 174B are in magnetic communication
with field poles 178 A and 178B. Field poles 178A and 178B
are comprised of a magnetic material (e.g., iron that will not
magnetically saturate under the magnetic lines of flux gener-
ated by magnets 172B and 174B). Magnet 172B may be
capped with magnetic material (e.g., iron, nickel, or any other
suitable magnetic material). In the example of FIG. 9, magnet
172B includes caps 180A and 180B. Caps 180A and 180B
may facilitate or simply improve magnetic communication
with field poles 178A and 178B. In addition, caps 180A and
180B may serve to round off rotor 176. For example, caps
180A and 180B may be machined to the desired shape. Mag-
net 174B may be capped with or situated adjacent to or within
a block 182 of non-magnetic material such as aluminum. In
this example, block 182 may be used to help to direct the lines
of magnetic flux to pass through field poles 178 A and 178B.
For example, block 182 may be used to prevent lines of
magnetic flux from passing directly from magnet 172B to
magnet 174B, particularly during rotation of magnet 172B.
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FIG. 11 illustrates the four valves of this exemplary
embodiment. In particular, FIG. 11 shows a first valve com-
prised of magnets 172A and 174 A, a second valve comprised
of magnets 172B and 174B, a third valve comprised of mag-
nets 172C and 174C, and a fourth valve comprised of magnets
172D and 174D. Magnets 172A, 172B. 172C, and 172D are
each situated in rotor 176. In other exemplary embodiments
of the present invention, each valve may be individually rotat-
able. In this example, rotor 176 is rotatably situated between
an end cap 184 and knob cap 186 and knob 188. End cap 184,
knob cap 186, and knob 188 are preferably comprised of a
non-magnetic material such as aluminum. However, in alter-
native embodiments of the invention, such components may
be comprised of magnetic material. Bushing 190 may be used
to facilitate a rotatable connection with end cap 184, and
bushing 192 may be used to facilitate a rotatable connection
with knob cap 186 and knob 188. In this example, the bush-
ings may be comprised of stainless steel or another suitable
material. Knob 188 may be used to rotate rotor 176, thereby
enabling the switching of the magnetic field generated by
each valve. Optionally, a set screw 194 may be used to secure
knob 188 to rotor 176. A top cap 196 may also be included.
The top cap 196 may be comprised of non-magnetic material
such as aluminum for limiting the undesired transfer of mag-
netic flux. However, it should be recognized that a top cap of
alternative embodiments of the present invention may be
comprised of a magnetic material.

The aforementioned example illustrates a valve comprised
of four sets of magnets situated between a pair of field poles
(1.e., four valves), wherein each set of magnets is comprised
of two magnets. However, a valve of the present invention is
not limited to being comprised of at least one set of two
magnets. In some exemplary embodiments of the present
invention, a valve may include at least one set of three or more
magnets. For example, in such embodiments of the present
invention, at least one of the magnets in a set may be rotatable
and/or at least one of the magnets may be an electromagnet.

In addition to simply applying a magnetic field to aload, an
exemplary embodiment of the present invention may be used
to induce a load into motion, thereby creating energy. For
example, a motor of the present invention may be comprised
of at least one valve such as described above. By switching or
redirecting the magnetic field generated by each valve, at least
one rotor may be induced into motion (e.g., rotated). As a
result, an exemplary embodiment of a motor of the present
invention may be used to provide power.

FIG. 14A and FIG. 14B show one example of a motor of the
present invention. In this exemplary embodiment, motor 200
1s comprised of a valve 202 and a rotor 204. In this example,
valve 202 is comprised of field poles 206 and 208. In addition,
valve 202 includes two sets of magnets: namely, a first set of
magnets comprising magnets 210A and 212A, and a second
set of magnets comprising magnets 210B and 212B. Each of
the magnets is situated between field poles 206 and 208. More
particularly, magnets 212A and 212B are rotatably or other-
wise moveably situated between field poles 206 and 208. In
addition, such as shown in this example, rotor 204 may also be
rotatably situated between field poles 206 and 208. In FIG.
14A, magnets 212A and 212B are situated such that there is
substantially no magnetic pull on rotor 204 (i.e., the magnetic
field of each set of magnets is substantially isolated to a path
flowing between the magnets). However, in FIG. 14B, mag-
nets 212A and 212B have been rotated such that the poles of
the magnets arealigned. Assuming that each of the magnets in
this example is individually capable of creating 20 Ibs. of
magnetic pull, the resulting pull on rotor 204 is 160 Ibs. in
FIG. 14B. As a result, by intermittently rotating magnets
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212A and 212B, the intermittent magnetic pull on rotor 204
may induce as well as sustain the rotation of rotor 204.

Another embodiment of a motor is illustrated in FIGS. 15A
and 15B. In this example, electromagnets are provided for
controlling the magnetic pull on a rotor. Similar to the previ-
ous embodiment, the motor 2201s comprised of valve 222 and
rotor 224. Valve 222 includes two sets of magnets that are
positioned between field poles 226 and 228. A first set of
magnets is comprised of magnet 230A and electromagnet
232A, and a second set of magnets is comprised of magnet
230B and electromagnet 232B. In FIG. 15A, the respective
coils of electromagnets 232A and 232B are not shown in
order to more clearly illustrate the operation of motor 220.
When current is not supplied to electromagnets 232A and
232B, the magnetic pull of magnet 230A is directed through
the core of electromagnet 232A, and the magnetic pull of
magnet 2308 is directed through the core of electromagnet
232B. As a result, there is substantially no magnetic pull on
rotor 224 when current is not supplied to electromagnets
232A and 232B. However, when current is supplied to elec-
tromagnets 232A and 232B such as shown in FIG. 15B, the
magnetic field of each set of magnets is directed through rotor
224. Assuming that each magnet is individually capable of
producing 20 1bs. of magnetic pull in this example, the result-
ing magnetic pull onrotor 224 is 160 Ibs. Consequently, rotor
224 may be caused to rotate by intermittently supplying cur-
rent to electromagnets 232A and 232B.

An exemplary method of operation of motor 220 will now
be described in more detail with regard to FIGS. 16 A through
16D. In FIG. 16A, there is no current being supplied to
electromagnets 232A and 232B, and rotor 224 is rotating in a
clockwise direction. Approximately when rotor 224 becomes
horizontally situated between field poles 226 and 228 such as
shown in FIG. 16B, current is supplied to electromagnets
232A and 232B. In this example, this creates 160 Ibs. of
magnetic pull on rotor 224, which sustains the clockwise
rotation. Approximately when rotor 224 reaches a vertical
position between field poles 226 and 228 (such as shown in
FIG. 16C), the current to electromagnets 232 A and 232B may
be turned off. The momentum of the rotor causes it to con-
tinue rotating in a clockwise direction as shown in FIG. 16D.
Approximately when the rotor reaches a horizontal position
between field poles 226 and 228, the current may again be
applied to electromagnets 232A and 232B (such as shown in
FIG. 16B) and the process may be repeated. In this manner,
the intermittent magnetic pull may sustain the rotation of
rotor 224.

Many variations of the motor and its method of operation
are possible and within the scope of the present invention. All
of the variations are too numerous to identify. Some of those
variations will be identified below. Using the specification of
the present invention, it will be recognized that other varia-
tions are also included within the scope of the present inven-
tion.

Each of the above examples show a motor comprised of a
valve including two sets of magnets. In some other embodi-
ments of the present invention, a valve may be comprised of
asingle set of magnets. In such an embodiment, the method of
operation may be similar; however, there may be less mag-
netic pull on the rotor. It should also be recognized that some
embodiments of the motor may include a valve comprised of
more than two sets of magnets. For instance, some exemplary
embodiments may include three or more sets of magnets.

Furthermore, some exemplary embodiments of a motor
may include multiple sets of field poles. In other words, an
exemplary embodiment of a motor of the present invention
may include multiple valves, wherein each valve comprises a
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respective set of field poles. In such examples, each valve may
include at least one set of magnets.

Each of the above illustrated examples of a motor show a
rotor situated between two sets of magnets. However, in other
embodiments of the present invention, more than one set of
magnets may be positioned along one side of the rotor. In such
embodiments, the sets of magnets along one side of the rotor
may utilize the same field poles or different field poles (i.e.,
the sets of magnets may be from the same valve or different
valves).

Furthermore, some exemplary embodiments of a motor of
the present invention may include more than onerotor. In fact,
it should be recognized that an exemplary embodiment of a
motor may include any desired combination of valves and
rotors. Some possible combinations include, but are not lim-
ited to: a single valve and a single rotor; a single valve and
multiple rotors; multiple valves and a single rotor; and mul-
tiple valves and multiple rotors. The desired combination of
valves and rotors may be selected to achieve the desired
operational characteristics for the motor including, but not
limited to, torque, horsepower, revolutions per minute (i.e.,
RPM), or other operational characteristics.

A rotor may have any desired shape and dimensions to suit
a particular application. A number of factors that may be
considered in selecting the shape and dimensions of a rotor
include, but are not limited to: the number of valves; the
number of sets of magnets; the number of sets of field poles;
the number of rotors; the proximity and design of the other
components of the motor; the desired magnetic pull on the
rotor; the characteristics of the applicable magnetic field; and
the rotation of the rotor. FIG. 17 shows an example of an
elongate rotor 240. On the other hand, FIG. 18 shows an
example of a multiple pole rotor 250. In this example, rotor
250 is comprised of poles 252, 254, and 256, which are made
of magnetic material. The poles 252, 254, and 256 may be
mounted in or otherwise secured to a shaft 258, which may be
made of non-magnetic material (e.g., aluminum). It should be
recognized that poles 252, 254, and 256 may also be referred
to as rotors, in which case FIG. 18 depicts a multiple rotor
system. In FIG. 18, poles (i.e., rotors) 252, 254, and 256 are
aligned with each other. In other embodiments, the poles (i.e.,
rotors) may not be aligned. For example, FIG. 19 illustrates an
example of a multiple pole rotor 260 in which poles 262, 264,
and 266 are offset from each other. In this example, adjacent
poles are offset by approximately 60 degrees. Nevertheless, it
should be recognized that any desired amount of offset may
be selected. Optionally, poles 262, 264, and 266 may be
mounted in or otherwise secured to a shaft 268. Such an
embodiment may allow substantially constant pull on rotor
260 via poles 262, 264, and 266, if desired. For example, at
least one valve may be used to successively apply magnetic
pull on poles 262, 264, and 266. If desired, there may be some
overlap in which there is magnetic pull on more than one pole
atthe same time. As a result, this exemplary embodiment may
allow rotor 260 to rotate substantially without any coasting
time, if desired. Another example of a multiple pole rotor 270
is shown in FIG. 20. In this exemplary embodiment, poles
272, 274, and 276 are mounted in shaft 278, and adjacent
poles are offset by approximately 90 degrees. This is another
example that may enable substantially constant pull on rotor
270, if desired. By using a multiple pole rotor (i.e., multiple
rotors) and supplying substantially constant magnetic pull,
the inventor has discovered that the horsepower output of the
motor may be improved; nevertheless, it should be recog-
nized that numerous other factors also affect the horsepower
output of the motor. Other variations of a multiple pole rotor
are possible. For example, although FIGS. 18-20 show
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embodiments in which the poles are connected by a common
shaft, it should be recognized that the rotors of a multiple rotor
system may be disconnected in some exemplary embodi-
ments of the present invention.

The method of operation of the motor may be selected in
order to achieve desired performance. For instance, the initial
rotation of a rotor may be achieved in any suitable manner.
For example, the rotor may be positioned such that the initial
magnetic pull on the rotor is sufficient to initiate rotation (i.e.,
self-starting). If desired, other manual or automatic means
may be used to initiate rotation of the rotor. For example,
rotation of the rotor may be activated by hand, or a suitable
mechanical or electromechanical system may be used to start
the rotation.

Regardless of the method used to initiate the rotation of the
rotor, the timing of the valve(s) (i.e., the rotation of a perma-
nent magnet or the application of current to an electromagnet)
may be selected to sustain the rotation and achieve the desired
output characteristics. For example, the timing of the valve(s)
may be selected to obtain the desired duration and sequence
of magnetic pull on a rotor in order to suit a particular appli-
cation. In some exemplary embodiments of the present inven-
tion, the timing of the valve(s) may be selected to optimize or
maximize the rotational speed of the rotor. In other exemplary
embodiments of the present invention, the timing of the valve
(s) may be selected to optimize or maximize the torque,
horsepower, or other operational characteristics of the motor.
Other criteria may also be used to select the timing of the
valves. Accordingly, unless expressly stated otherwise, it is
not intended to limit the present invention to any particular
timing of the valve(s).

Any suitable system and method may be used in order to
obtain the desired timing of the valves. For instance, a
mechanical, electrical, or electromechanical system may be
used to control the timing of the valve(s). Examples of sys-
tems for controlling the timing include, but are not limited to:
a cam system in communication with a rotor and valve; a
brush and commutator system in communication with a rotor
and valve; a limit switch system in communication with a
rotor and valve; a servo system in communication with a rotor
and a valve; a software-based and/or hardware-based electri-
cal control circuit in communication with a valve and option-
ally a rotor (e.g., an open loop or closed loop control system);
other types of mechanical, electromechanical, or electronic
switching systems that are timed according to rotor rotation;
and other similar or suitable mechanical, electrical, electro-
mechanical, hardware, and/or software systems for control-
ling the timing of a motor including, but not limited to, other
control systems for controlling the operation of conventional
motors. FIG. 21 shows an example of a closed loop control
system that controls the operation of a motor 280 using feed-
back from a rotor 282. In this exemplary embodiment, the
control system is comprised of a shaft encoder 284 and an
optional driver circuit 286. In particular, the shaft encoder 284
provides feedback from rotor 282 that driver circuit 286 uses
to control motor 280. FIG. 22, on the other hand, illustrates an
example of an open loop control system for controlling motor
290. In this example, there is no feedback from the rotor 292.
The control system of this exemplary embodiment is com-
prised of a translator circuit and/or a control model program
294 and an optional driver circuit 296. For example, this
exemplary embodiment may enable complete software con-
trol.

A motor of the present invention may be used for any
suitable purpose. For example, motors of the present inven-
tion may be used for tools, appliances, vehicles, toys, and
other various types of machines and equipment. In fact, all of
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the potential uses of a motor of the present invention are too
numerous to identify. Nevertheless, it should be recognized
that exemplary embodiments of the present invention may be
substituted for any type of conventional motor. Exemplary
embodiments of the present invention may also be used for
any other application that may benefit from the use of the
motor, regardless of whether conventional motors are cur-
rently used for such applications.

A motor of the present invention may offer one or more
surprising advantages. For instance, some exemplary
embodiments of a motor may be significantly more efficient
than a conventional DC motor. For example, some exemplary
embodiments of a motor may be at least 90% efficient. In fact,
testing of exemplary embodiments of the motor is ongoing,
and preliminary tests indicate that some exemplary embodi-
ments of the present invention may have an output/input ratio
that approaches or even exceeds unity. In addition, some
exemplary embodiments of a motor of the present invention
may use less power than conventional DC motors in order to
create the same rotor pull. Also, in some exemplary embodi-
ments of the motor, the rotor movement may have much less
effect on current drain as compared to conventional DC
motors. For example, some exemplary embodiments of the
motor may use approximately or substantially constant cur-
rent at any rotor speed or pull down state (e.g., a change in the
load on a rotor may only cause a relatively small variation in
current draw as compared to conventional DC motors). Con-
sequently, some exemplary embodiments of the motor may
draw approximately or substantially constant current if the
rotation of the rotor is inhibited or even halted by an addi-
tional load.

In light of the above examples, it should be recognized that
avalve of the present invention is not limited to any particular
use. One example of use is as a holding/lifting device. The
valve may also be used for generating rotational motion as in
a motor or linear motion such as in a solenoid. Also, the load
may be comprised of a core of magnetic material and a coil of
electrically conductive material. As a result, by switching the
magnetic field generated by the valve of the present invention,
electricity may be generated through the load coil. In other
words, a valve of the present invention may be used to make
a very efficient generator. Other uses of the valve are possible
and included within the scope of the present invention.

EXAMPLES

The inventor made a valve comprising a permanent magnet
and an electromagnet such as shown in FIGS. 6 and 7. The
permanent magnet was individually capable of creating 70
Ibs. of magnetic pull. In the first test, 8 watts of power (i.e., 5
volts DC at 1.6 amps) was supplied to the electromagnet,
thereby making the electromagnetic also individually capable
of creating 70 Ibs. of magnetic pull. In other words, the energy
force of the two magnets was substantially equal. When the
power was supplied to the electromagnet, the combined mag-
netic field of the permanent magnet and the electromagnet
produced 280 Ibs. of lifting force on a load. In a second test,
19.2 watts of power was supplied to the electromagnet. As a
result, the magnets were not evenly matched, and the valve
was less efficient. Regardless, the valve still produced 350 Ibs.
of lifting force on a load.

In a third test, the inventor used two valves situated adja-
cent to each other. The power supplied to each valve was §
watts (i.e., S volts DC at 1.6 amps). As a result, the total power
used was 16 watts. Nevertheless, the valves created 560 1bs. of
lifting force on a load.
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In a fourth test, the inventor tested a valve similar to the one
shown in FIGS. 4 and 5. Each permanent magnet was indi-
vidually capable of creating 20 1bs. of lifting force. By rotat-
ing one of the magnets, the combined magnetic field of the
magnets produced about 80 1bs. of lifting force. Moreover,
only about 5 lbs. of force was required to use a one-inch lever
to rotate the magnet again in order to remove the magnetic
field from the load.

The inventor has also tested multiple embodiments of a
motor of the present invention. For a fifth test, the inventor
tested a motor having a configuration similar to that shown in
FIGS. 15A and 15B. The motor is shown in FIG. 23. With an
input voltage of 18 volts DC, the current draw was approxi-
mately 1 amp, and the free running rotor speed was approxi-
mately 1,500 RPM. The same motor was also tested under
load at 2,000 RPM. The input was 0.5 amp at 48 volts DC (i.e.,
24 watts). The torque/horsepower output was tested using a
Prony brake. The lever was 12 inches, and a digital scale was
used for foot-pounds measurement. The output was 1.5 0z
(i..,0.036 hp or 26.6 watts). Thus, the test results showed that
the motor was exceptionally efficient.

In a sixth test, the inventor tested the motor shown in FIG.
24, which also has a configuration similar to that shown in
FIGS. 15A and 15B. There was magnetic pull on the rotor for
approximately Y5 of a cycle. While free running with an input
0f 0.2 amp at 36 volts DC, the rotor speed was approximately
over 5,000 RPM. This exemplary embodiment also exhibited
minimal current fluctuation when loaded down. In particular,
when loaded down to 50 RPM, the current was still under 1
amp, which is only a 0.8 amp change from a free running to a
nearly stalled rotor. The motor output was also tested under
load. With the rotor under load and running at 2,000 RPM, the
input was 0.4 amp at 36 volts DC (i.e., 14.4 watts). Using a
Prony brake, the output was 0.05625 lbs. at 1 foot from the
shaft with the motor pulled down to 2,000 RPM. In other
words, the output was 0.9 oz. at one foot, which is equivalent
to 0.021 hp or 15.9 watts. Again, this embodiment of the
motor was surprisingly efficient.

For a seventh test, the inventor tested the motor shown in
FIGS. 25 and 26. This is another example of a motor com-
prised of only one set of field poles (ie., one valve). This
motor produced a little more than Y5 hp at around 4,000 RPM
under load. Unloaded, it turned around 5,500 RPM on 45
volts DC and 0.9 amp.

FIG. 27 shows an eighth test embodiment of the present
invention. In this example, the motor is comprised of two
valves, wherein each valve includes two sets of magnets
situated between a pair of field poles. This may also be
referred to as a four-valve system since there are four sets of
magnets. With reference to a two-valve system, a rotor
extends between the two sets of magnets of each valve. In this
exemplary embodiment, the rotor has two poles (i.e., a two-
rotor system), wherein each pole is associated with one of the
valves such as shown in FIGS. 15A and 15B. The poles of the
rotor are offset by about 90 degrees. As a result, this embodi-
ment may create substantially constant magnetic pull on the
rotor.

A radial design of a motor is shown in FIG. 28. In this test
embodiment, the motor is comprised six valves. Each valve is
comprised of a set of magnets situated between a pair of field
poles. In this exemplary embodiment, adjacent valves are
offset by about 60 degrees. A single rotor is rotated by the
valves. Opposing valves intermittently supply magnetic pull
on the rotor. However, if desired, it should be recognized that
the motor may also be controlled such that each valve indi-
vidually and intermittently supplies magnetic pull on the
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rotor. Again, this is another exemplary embodiment that may
create substantially constant magnetic pull on the rotor.

Any embodiment of the present invention may include any
of the optional or preferred features of the other embodiments
of the present invention. The exemplary embodiments herein
disclosed are not intended to be exhaustive or to unnecessar-
ily limit the scope of the invention. The exemplary embodi-
ments were chosen and described in order to explain the
principles of the present invention so that others skilled in the
art may practice the invention. Having shown and described
exemplary embodiments of the present invention, those
skilled in the art will realize that many variations and modi-
fications may be made to affect the described invention. Many
of those variations and modifications will provide the same
result and fall within the spirit of the claimed invention. It is
the intention, therefore, to limit the invention only as indi-
cated by the scope of the claims.

What is claimed is:

1. A motor comprising:

a valve comprising:

(a) field poles;

(b) a first magnet in magnetic communication with said
field poles such that said first magnet extends between
said field poles; and

(c) a second magnet in magnetic communication with
said field poles such that said second magnet extends
between said field poles, said second magnet being an
electromagnet such that a magnetic field of said sec-
ond magpnet is adapted to be controlled by current to
said second magnet; and

a rotor rotatable situated between said field poles such that

one of said first and second magnets is situated between
said rotor and another one of said first and second mag-
nets relative to said field poles, said rotor comprised of
magnetic material substantially independent ofa perma-
nent magnet and an electromagnet;

wherein said rotor is adapted to be rotated by controlling

current to said second magnet.

2. The motor of claim 1 wherein each of said field poles is
comprised of material that is adapted not to magnetically
saturate when subjected to a magnetic field generated by said
magnets.

3. The motor of claim 1 wherein said first magnet is a
permanent magnet.

4. The motor of claim 1 wherein said first magnet is com-
prised of rare earth material.

5. The motor of claim 1 wherein said first magnet and said
second magnet are substantially evenly matched.

6. The motor of claim 1 wherein current is direct current.

7. The motor of claim 1 wherein a magnetic field generated
by said magnets is adapted to be applied to and substantially
removed from said rotor by controlling current to said second
magnet in order to induce rotation of said rotor.

8. The motor of claim 1 wherein a magnetic field associated
with said magnets is adapted to pull said rotor multiple times
per revolution.

9. The motor of claim 1 wherein said rotor is adapted to
rotate toward said magnets.

10. The motor of claim 1 wherein:

amagnetic field of said first and second magnets is adapted

to be intermittently applied to said rotor by controlling

current to said second magnet; and

a pull of said magnetic field of said first and second mag-

nets is adapted to be substantially four times an indi-

vidual pull of one of said first and second magnets.

11. A motor comprising:

a valve comprising:
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(a) field poles;
(b) a first and second set of magnets, each set of magnets
comprising:

(i) a first magnet in magnetic communication with
said field poles such that said first magnet extends
between said field poles; and

(ii) a second magnet in magnetic communication with
said field poles such that said second magnet
extends between said field poles, said second mag-
net being an electromagnet such that a magnetic
field of said second magnet is adapted to be con-
trolled by current to said second magnet; and

a rotor rotatably situated between said field poles such that

with respect to each set of magnets one of said first and
second magnets is situated between said rotor and
another one of said first and second magnets relative to
said field poles, said rotor comprised of magnetic mate-
rial substantially independent of a permanent magnet
and an electromagnet;

wherein said rotor is adapted to be rotated by controlling

current to said second magnet of each set of magnets.

12. The motor of claim 11 wherein each of said field poles
is comprised of material that is adapted not to magnetically
saturate when subjected to a magnetic field generated by said
magnets.

13. The motor of claim 11 wherein said first magnet of each
set of magnets is a permanent magnet.

14. The motor of claim 11 wherein said first magnet of each
set of magnets is comprised of rare earth material.

15. The motor of claim 11 wherein said first magnet and
said second magnet of each set of magnets are substantially
evenly matched.

16. The motor of claim 11 wherein current is direct current.

17. The motor of claim 11 wherein a magnetic field gen-
erated by said magnets is adapted to be applied to and sub-
stantially removed from said rotor by controlling current to
said second magnet of each set of magnets in order to induce
rotation of said rotor.

18. The motor of claim 11 further comprising another valve
such that said rotor is adapted to be rotated by controlling
current to said valves.

19. The motor of claim 11 wherein a magnetic field asso-
ciated with each set of magnets is adapted to pull said rotor
multiple times per revolution.

20. The motor of claim 11 wherein said rotor is adapted to
rotate toward each set of magnets.

21. The motor of claim 11 wherein:

arespective magnetic field of said first and second magnets

of each set of magnets is adapted to be intermittently
applied to said rotor by controlling current to said sec-
ond magnet of each set of magnets; and
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a respective pull of said magnetic field of said first and
second magnets of each set of magnets is adapted to be
substantially four times a respective individual pull of
one of said first and second magnets of each set of
magnets.

22. A method for producing energy, said method compris-

ing:

providing a rotor rotatably situated between field poles,
said rotor comprised of magnetic material substantially
independent of a permanent magnet and an electromag-
net;

providing a first magnet and a second magnet that each
extend between said field poles such that said first and
second magnets are in magnetic communication
wherein one of said first and second magnets is situated
between said rotor and another one of said first and
second magnets relative to said field poles, said second
magnet being an electromagnet; and

intermittently switching a magnetic field of said magnets
by controlling current to said second magnet such that
said magnetic field intermittently passes through said
rotor;

wherein said rotor rotates.

23. The method of claim 22 further comprising:

providing a third magnet and a fourth magnet that each
extend between said field poles such that said third and
fourth magnets are in magnetic communication wherein
one of said third and fourth magnets is situated between
said rotor and another one of said third and fourth mag-
nets relative to said field poles, said fourth magnet being
an electromagnet; and

intermittently switching a magnetic field of said third mag-
net and said fourth magnet by controlling current to said
fourth magnet such that said magnetic field of said third
magnet and said fourth magnet intermittently passes
through said rotor.

24. The method of claim 22 wherein said magnetic field
intermittently passes through said rotor multiple times per
revolution.

25. The method of claim 22 wherein said rotor rotates
toward said magnets.

26. The method of claim 22 wherein said rotor rotates
substantially without being repulsed by said magnetic field of
said magnets.

27. The method of claim 22 wherein a pull of said magnetic
field of said first and second magnets is adapted to be sub-
stantially four times an individual pull of one of said first and
second magnets.
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