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DESCRIPTION OF ATTACHED APPENIMX

Not Applicable.

TECHNICAL FIELD OF THE INVENTION
The present invention relates to rotational magnetic torque transfer devices utilizing adjacent
rotating discs, said adjacent discs alternating between having, and not having magnets thereon.

The discs not having magnets thereon, have electro-conductive material.
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DESCRI PTI ON OF ATTACHED APPENDI X Not Applicable. TECHNI CAL FI ELD OF THE

| NVENTI ON The present invention relates to rotational magnetic torque
transfer wWoewoteEd6898i | i zi ng adj acent rotating discs, sai@CadjSaeia/874di scs

al ternating between having, and not having magnets thereon. The discs not
havi ng magnets thereon, have el ectro-conductive material. WO

2011/ 146893PCT/ US2011/ 037441 BACKGROUND OF THE INVENTION It is desirable to
devi se a pernmanent magnet excited nechanismfor transmtting variable
torque in drive applications. Specifically there is a need to couple
constant speed devices such as notors or engines to variable output speed
and torque devices such as punp inpellers, fans, propellers, wheels, etc.

BACKGROUND OF THE INVENTION

It is desirable to devise a permanent magnet excited mechanism for transmitting variable torque
in drive applications. Specifically there is a need to couple constant speed devices such as motors
or engines to variable output speed and torque devices such as pump impellers, fans, propellers,

wheels, etc.

Transmission devices including various eddy current clutches have been in use for some time in
various forms. An examination of the prior art shows that these eddy current devices are limited

to three general types

Current fixed gap permanent magnet disk clutches are limited in their ability to transmit large
amounts of torque and are constructed in a manner which causes instability at higher speeds.
These limitations relegate the practical application of these devices to low speed, low

horsepower application.

Eddy current clutches that use DC current to generate and vary the flux density in a fixed gap
mechanism. These devices are available in a wide range of horse power but are expensive,

complicated and require a DC current and control to induce the torque. There are applications
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amounts of torque and are constructed in a manner which causes instability at higher speeds.

These limitations relegate the practical application of these devices to low speed, low

horsepower application.

The apparatus described utilizes recent developments in magnetic material technology, in
conjunction with architecture designed for mechanically stable operation. This will allow the
apparatus to be used in a full range of power transmission applications including high
horsepower applications. The configuration of the device also makes it stable and able to operate

at higher input speeds, which are natively present in some motors and engines,

The described apparatus is a device that uses permanent magnets and conductors arranged in an

optimal manner to generate the magnetic flux in a power transmission drive.

The object of this invention is to present a modification to the Inductive magnetic circuit
utilizing an alternative orientation of the electro-conductive rotor design which will have a disk

shape (plate) construction with an outer ring and inner ring of electro-conductive material



The apparatus described utilizes recent devel opnents in magnetic materi al
technol ogy, in conjunction with architecture designed for nmechanically
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The descri bed apparatus is a device that uses permanent nmagnets and
conductors arranged in an optiml manner to generate the magnetic flux in a
power transm ssion drive. The object of this invention is to present a
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shape form ng an array of magnets oriented fromthe inside of the rotor
disk to the outside and have the magnet polarity opposed at adjacent
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opposed at adjacent magnets and magnetized through the thickness of the rotor plate. Note that

one (1) magnet rotor would be surrounded by two (2) inductive rotor assemblies (i.e., one on

both sides of the magnet rotor); thereby allowing more flux / power to be transmitted during

operation.

Our testing has revealed that our inductive coupling with the rotor bar construction, has an
inherent ‘soft-start’ capability during starting. This allows a high inertia load to be accelerated
by a motor (or other torque / power source) from rest to full torque at no more than 150% of the
rated torque of the coupling. This performance benefit also works to limit torque at any load
condition to no more than 150% torque and to also dampen out torque pulsations (i.c., torsional
vibration) by the same limits. This would benefit all types of power transmission systems that

have high starting toques or the possibility of high spike loading that can cause damage.
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SUMVARY OF THE | NVENTI ON The present invention utilizes permanent nmagnets
to transmt variable or fixed torque between two rotating el enents. The
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BRIEF SUMMARY OF THE INVENTION

The present invention utilizes permanent magnets to transmit variable or fixed torque between
two rotating elements. The instant invention is an improvement in the geometric arrangement
and magnetic circuit to that claimed in applicant’s first patented invention US 7,294,947 and
other art. The instant invention modifies the original cylindrical design to that of a an alternative
disk — plate / shape design utilizing the same magnetic circuit that which overcomes some
deficiencies/problems in the prior art, in that the prior art required more precision alignment of
the electro-conductive rotor inside the magnetic concentric cylinder array and requires additional

strength in the foundations of the machinery in order to maintain the air gap between the magnet



WO 2011/ 146893PCT/ US2011/ 037441 can and the rotor assenbly. This

i nprovenent overcones these aforenenti oned deficiencies by reconfiguring

t he i nsi dEOrAOIAG898 r ot or assenbly between two (2) out siPd@/US2011/037441

el ectro-conductive rotor plates; thereby bal ancing the magnetic attractive
forces devel oped during assenbly. The proposed invention overcones previous
limtations by taking advantage of new technol ogies in magnet materials and
new opti mal geonetries, and provides a stable neans of nechanically
transmtting |large amounts of transmtted torque w thout the need for |arge
external current controls. The i nprovenent nore particularly described
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the rotor assenbly. The bars can be constructed of various geonetric shapes
(i.e., round, square, etc.) as required for adjustnent of the torque
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controls.

The improvement more particularly described herein comprises (1) an inductive magnetic circuit
contained within a disk — plate shape rotor assembly with an orientation of the electro-conductive
rotor bars comprising an outer ring and inner ring of electro-conductive material with rotor bars
connecting the inner and outer rings (end rings) radially (i.e., from the inside ring to the outside
ring). The electro-conductive material is surrounded by ferrous material steel to form the rotor
assembly. The bars can be constructed of various geometric shapes (i.e., round, square, etc.) as
required for adjustment of the torque profile developed by the device. (2) a Magnet rotor
assembly having the same radial disk shape and an array of magnets oriented from the inside of
the rotor disk to the outside and have the magnet polarity opposed at adjacent magnets and
magnetized through the thickness of the rotor plate. Note that one (1) magnet rotor would be

surrounded the two (2) inductive rotor assemblies (i.e., one on both sides of the magnet rotor);



t hereby all ow ng bal anced flux / power to be transmtted during operation.
In the rotary nmenber that conprises the el ectro-conductive el enents and
magnet i caWDyoperss®abl e materials, said rotary nenber's peTfsSadiiA3Tmt eri al s
may not be ferromagnetic, and may not have pernmanent nagnets. BRI EF

DESCRI PTI ON OF THE DRAW NGS The draw ngs constitute a part of this
specification and include exenplary enbodi nents to the invention, which may
be enbodied in various fornms. It is to be understood that in sone instances
vari ous aspects of the invention may be shown exaggerated or enlarged to
facilitate an understandi ng of the i nvention. Description of sel ect ed
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alternate formof an electricall }t/) conductive dunbbell rotor bar shape
conf i giGMBRArgrpermeable materials may not be ferromagnetic, and may not have permanent magnets.

BRIEF DESCRIPTION OF THE DRAWINGS

The drawings constitute a part of this specification and include exemplary embodiments to the
invention, which may be embodied in various forms. It is to be understood that in some instances
various aspects of the invention may be shown exaggerated or enlarged to facilitate an

understanding of the invention.
Description of selected embodiments of the invention included herein are listed as follows:

FIG. 1 is a perspective view of the alternate disk — plate embodiment of the invention utilizing

two (2) flat electro-conductive magnetic circuit rotor plates and magnetic rotor plate assembly.

FIG. 2 is a section view of an alternate form of an electrically conductive dumbbell rotor bar

shape configuration.

FIG. 3 is a plot representing the Torque verses Slip curve for the alternate dumbbell rotor bar

shape configuration.



FIG 3 is a plot representing the Torque verses Slip curve for the
al ternate dunbbell rotor bar shape configuration. WO
2011/ 1468906RCI/1482611/ 037441 FIG 4 is a section view offCaisadi@smate form
of an electrically conductive trapezoid rotor bar shape configuration. FIG
5is a plot representing the Torque verses Slip curve for the trapezoid
rotor bar shape configuration. FIG 6 is a plot representing the
‘soft-start’' capability (provided during starting a high inertia |oad) of
the invention's el ectro-conductive magnetic circuit. The plot is a
conparison of Current verses Time for both the 'Flux Drive' and a standard
"rigid flexible coupling. FIG 7 is a plot representing the 'soft-start'’
capability provided during starting a high inertia |oad of the invention's
el ectro-c ductlve ma circ The lot is a,c ri so ower
Ver sed T S f SretBBAT A Bl R Sl AR ad I Yo DIk OB o
coupl i ng.

shape configuration.

FIG. 5 is a plot representing the Torque verses Slip curve for the trapezoid rotor bar shape

configuration.

FIG. 6 is a plot representing the ‘soft-start’ capability (provided during starting a high inertia
load) of the invention’s electro-conductive magnetic circuit. The plot is a comparison of Current
verses Time for both the ‘Flux Drive’ and a standard ‘rigid’ flexible coupling.

FIG. 7 is a plot representing the ‘soft-start’ capability provided during starting a high inertia load
of the invention’s electro-conductive magnetic circuit. The plot is a comparison of Power verses
Time for both the ‘Flux Drive’ and a standard ‘rigid’ flexible coupling.

FIG. 8 is a perspective view of an alternate embodiment of a dynamometer.

FIG. 9 is a perspective view of an alternate embodiment of a tensioning device.



FIG 8 is a perspective view of an alternate enbodi nent of a dynanoneter.
FIG 9 is a perspective view of an alternate enbodi nent of a tensioning
devi ce. W2B011U68046893PCT/ US2011/ 037441 DETAI LED DESCRIPETIUSK) 1003 THHE

| NVENTI ON Det ai | ed descriptions of preferred enbodi nents are provided
herein. It is to be understood, however, that the present invention may be
enbodi ed in various forns. Therefore, specific details disclosed herein are
not to be interpreted as limting, but rather as a basis for the clainms and
as a representative basis for teaching one skilled in the art to enploy the
present invention in virtually any appropriately detailed system structure

or naqﬂngHhﬁbEﬁ%¥§?pgﬁiﬁgﬁgTﬁhjﬁﬁﬁ?gfﬁﬁ@ved i nvention shown in FIG's 1-

8, there are a three cCi rotating discs, wherein there the
center_di. i s 'sandwi ched' between the outer two.discs.. The two outer
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rotating disc is nmechanically connected to another nechanically independent
r ot or .howiseery Babthe Parspmt I8 etion anayehgreathodipdriy vagoysdeans. iTHciphere. ECIHE
magnetically perneable material to | ower the reluctance of the magnetic
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the el ectro-conductive rotor bars therein, are fabricated with magnetically
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froma rotating magnet ring therein through the air gap to an

el ect rv%&@l?%ﬂ}fang%ﬁgiétggtd&ﬂelﬁsyét&n}éﬂﬁﬁtu‘?@?ﬂ%ﬁ‘ff‘e?t , the magnetically

per meabl e 7ot or ical Ty pernmeable material extends up through the
openings in the electro-conductive rotor plate ring therein. This reduces
the air gap between the magnet rotor plate ring therein and the
el ectro-conductive plate ring, and thereby increases the magnetjc fl ux
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bars to surround the magnetically perneable
circular rotating discs, wherein there the center disc is ‘sandwiched’ between the outer two discs.
The two outer surrounding discs are mechanically connected to one rotor, and the center rotating
disc is mechanically connected to another mechanically independent rotor. One rotor comprises
the magnet-carrying rotor is made up of magnetically permeable material to lower the reluctance
of the magnetic circuit. There are two (2) magnetically permeable rotor plates supporting the
electro-conductive rotor bars therein, are fabricated with magnetically permeable material, which
completes the magnetic field circuit extending from a rotating magnet ring therein through the air
gap to an electro-conductive ring plate. In this embodiment, the magnetically permeable rotor’s
magnetically permeable material extends up through the openings in the electro-conductive rotor
plate ring therein. This reduces the air gap between the magnet rotor plate ring therein and the

electro-conductive plate ring, and thereby increases the magnetic flux while allowing the induced

current in the electro-conductive rotor plate bars to surround the magnetically permeable



WO 2011/ 146893PCT/ US2011/ 037441 material. This inproved geonetry is optinal
for producing strong induced electromagnetic fields in the rotors, thereby
maxi m zi jotzhe/megeasm tted torque and rendering the deviPCa/userig/0&f4fii ci ent
at transmtting energy. Wiile the invention has been described in
connection wth a preferred enbodi nent plus two alternative enbodi nents, it
is not intended to limt the scope of the invention to the particular forns
set forth, but on the contrary, it is intended to cover such alternatives,
nodi fications, and equivalents as may be included within the spirit and
scope of the invention as defined by the appended clains. WO

20117 348893 PRl Hl’?@rggfét{ ggb%le%& iy\églrimhlsfof: i)l%idﬁagg ist‘?f)ng induced electromagnetic fields

in the rotors, thereby maximizing the transmitted torque and rendering the device more efficient

at transmitting energy.

While the invention has been described in connection with a preferred embodiment plus two
alternative embodiments, it is not intended to limit the scope of the invention to the particular
forms set forth, but on the contrary, it is intended to cover such alternatives, modifications, and
equivalents as may be included within the spirit and scope of the invention as defined by the

appended claims.
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1. An apparatus for transferring torque magnetically conprising: Two (2)
di sc shaped primary torque driving rotor nenbers and a di sc shaped
secondar yworouerdes9dt ary nenber, said two (2) primary roPamuSeEnioaTsgl bei ng
| ocated on either side of said secondary rotary nenber, the secondary
rotary nmenber being | ocated between the two (2) said primary nenbers, the
two (2) primary rotary nenbers having el ectroconductive el enents and
magnetically perneable material, the secondary rotary menber having

per manent magnets nounted on it, said primary rotary nenbers being
connected to and driven by a torque producing device, and said secondary
”E”beﬁvﬁﬁ'?&aﬁQQHQCted to a torque utilizing device whereby rotation of
primary ro nenbers cause rotation of said secondary rotating nmenber by
some or all of the magnetic flux Iines emanating from said permanent

nagnets nount ed on sai d secondary rotary nenber cutting through the
el ect rlocORGNRIAYE ‘Pfé’faé‘ﬁfemngotﬁr%léln&agﬂﬁl YYORBHENg: menber s t her eby
generating torque and rotation in the primary rotary nenber. 2. The

appar at uwof(2cdisd shapedypramaiyriotgue devimgyotoe menpiletsraaidiat discothaped seaendarot ar y
di scs pl aced
driven rotary member,
said two (2) primary rotary members being located on either side of said secondary rotary
member,
the secondary rotary member being located between the two (2) said primary members,
the two (2) primary rotary members having electroconductive elements and magnetically
permeable material,
the secondary rotary member having permanent magnets mounted on it,
said primary rotary members being connected to and driven by a torque producing device,
and said secondary member being connected to a torque utilizing device whereby rotation of
primary rotary members cause rotation of said secondary rotating member by some or all of
the magnetic flux lines emanating from said permanent magnets mounted on said secondary

rotary member cutting through the electroconductive material on said primary rotary

members thereby generating torque and rotation in the primary rotary member.

2. The apparatus of claim 1 wherein there may be a plurality of primary rotary discs placed

adjacent to one another, and a plurality of secondary rotary discs placed there between,
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adj acent to one another, and a plurality of secondary rotary discs placed
there between, wth said primary rotary discs being nechanically connected
to rotat ewbogutiesd3 and with said secondary rotary di sceChaispgiieahani cal |y
connected to rotate together. 3. The apparatus of claiml, wherein said
rotary elenments having el ectroconductive el enents further have an
electrically conductive dunbbell rotor bar shape configuration. 4. The
apparatus of claim1l1l, wherein said rotary el enents having el ectroconductive
el enments further have an electrically conductive trapezoid rotor bar shape
configuration.

with said primary rotary discs being mechanically connected to rotate together, and with
said secondary rotary discs being mechanically connected to rotate together.
3. The apparatus of claim 1, wherein said rotary elements having electroconductive
elements further have an electrically conductive dumbbell rotor bar shape configuration.
4. The apparatus of claim 1, wherein said rotary elements having electroconductive

elements further have an electrically conductive trapezoid rotor bar shape configuration.
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