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TITLE OF THE INVENTION

ELECTRICAL OUTPUT GENERATING DEVICES AND DRIVEN ELECTRICAL
DEVICES HAVING TAPE WOUND CORE LAMINATE ROTOR OR STATOR

ELEMENTS, AND METHODS OF MAKING AND USE THEREOF

[0001] This application claims priority to Applicant’s co-pending U.S.
Provisional Patent Appl. No. 80/824,328 titled “ELECTRICAL OUTPUT
GENERATING DEVICES AND DRIVEN ELECTRICAL DEVICES, AND METHODS
OF MAKING AND USING THE SAME” filed May 9, 2007, U.S. Provisional Patent
Appl. No. 61/064,162 titled “"ELECTRICAL OUTPUT GENERATING DEVICES AND
DRIVEN ELECTRICAL DEVICES, AND METHODS OF MAKING AND USING THE
SAME” filed February 20, 2008, U.S. Provisional Patent Appl. No. 61/064,161 titled
‘LAMINATE ROTOR OR STATOR ELEMENTS FOR ELECTRICAL QUTPUT
GENERATING DEVICES AND DRIVEN ELECTRICAL DEVICES, AND METHODS
OF MAKING AND USING SUCH ELEMENTS AND DEVICES’ filed February 20,

2008, U.S. Patent Appl. No. titted “ELECTRICAL OUTPUT

GENERATING DEVICES AND DRIVEN ELECTRICAL DEVICES USING
ELECTROMAGNETIC ROTORS, AND METHODS OF MAKING AND USING THE
SAME’ filed May 9, 2008, U.S. Patent Appl. No. titted “"ELECTRICAL
OUTPUT GENERATING DEVICES AND DRIVEN ELECTRICAL DEVICES WITH
REDUCED FLUX LEAKAGE USING PERMANENT MAGNET COMPONENTS, AND

METHODS OF MAKING AND USING THE SAME’ filed May 9, 2008, and U.S.
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Patent Appl. No. titled “ELECTRICAL OUTPUT GENERATING AND
DRIVEN DEVICES USING DISK AND NON-DISK SHAPED ROTORS, AND
METHODS OF MAKING AND USING THE SAME” filed May 9, 2008 and U.S.
Patent Appl. No. titled “POWDERED METAL MANUFACTURING
METHOD AND DEVICES” filed May 9, 2008, the entirety of each of which is hereby
incorporated by reference herein.

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] Aspects of the present invention relate to the field of alternator
or other electrical output generating devices and to electric motors and other
electrically driving devices, and in particular to electrical output generating devices
and electrically driven devices, and methods of making and use thereof, that, among
other things, include rotor, stator, or other portions having laminate elements that
reduce costs and complexity of manufacture, while in some cases aliowing greater

flexibility in operation over related art devices.

Backaround of the Technology

[0002] Existing multipole windings for alternators and electric motors
typically require complex winding machines and often complex geometry windings in
order to meet size and power needs. This problem is generally exacerbated with
greater numbers of poles used. Greater numbers of poles have certain advantages,
such as allowing higher voltage per turn, providing higher torque density, and
producing voltage at a higher frequency.

[0003] There is an unmet need in the art for electrical output generating

devices and electrically driven devices, and methods of manufacturing and use

TECH/603283.1 2



WO 2008/141245 PCT/US2008/063336

thereof, that improve efficiency of operation and reduce costs and complexity of

manufacture, while allowing greater flexibility in operation over related art devices.

SUMMARY OF THE INVENTION

[0004] Particular variations of electrical output generating devices
described in accordance with aspects of the present application may satisfy one or
more of the above identified needs, as well as others, by providing electrical output
generating devices and electrically driven devices, and methods of making and use
thereof, that, among other things, include rotor, stator, or other portions having
laminate elements that may reduce costs and complexity of manufacture, while
allowing greater flexibility in operation over related art devices. With these features
and others, aspects of the present invention thereby provide other advantages, such
as enabling higher torque density to be obtained, and a wide speed range to be
used, allowing flexibility in location of windings, and allowing such devices to operate
at higher speeds and temperatures, without the need for enhanced cooling features.

[0005] Particular aspects of the present invention provide a more
economical to manufacture and/or more efficiently operating electrical output
generating devices and electrically driven devices over related art devices. Among
other things, particular aspects of the present invention overcome some difficulties in
manufacturing of many typical electrical output generating devices and electrically
driven devices that use high numbers of and/or complex windings. In order to
overcome problems with complex windings, among other things, particular aspects
of the present invention provide for methods and features to allow flux paths to be
used in operation, via flux conducting materials, comprising laminated and/or other

portions, rather than requiring use of complex winding paths.
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[0006] In a first exemplary aspect of the present invention, a rotor
portion (or, alternately, if fixed for operation, a stator portion) has a plurality magnetic
pole portions for conducting flux. The rotor is operated in conjunction with a plurality
of laminate flux conducting material portions in a stator portion that nestably
encompasses the rotor portion. The positions of the stator and rotor may be moved
relative to one another. The stator portion further encompasses an output coil
portion. In the first exemplary aspect of the present invention, the rotor portion is
moveable, such that corresponding flux conducting material portions may generally
be variably located in close proximity to one another. Among other things, this
arrangement allows both field and output coils to be small in diameter (e.g., thereby
having lower resistance), while allowing the flux conductors to be positioned as far
as possible from the rotational center of the device (e.g., thereby allowing larger
poles for transmitting greater flux, with wider spacing so as to reduce leakage).

[0007] Further, for example, the configuration of the first exemplary
variation of a device decouples the number of poles from the physical area required
for windings. In the related art using multiple windings for poles, for example, if the
pole count is increased, the corresponding area available for each phase (e.g., for
windings) is decreased. In contrast, with the first exemplary variation of the device,
the number of poles is not limited by restrictions on physical space for windings.
Among other things, this variation thereby allows much higher numbers of poles to
be used (e.g., where optimal), with corresponding contribution to higher power
density over such prior art approaches.

[0008] The configuration of the first exemplary variation of a device also
allows the length of the output wire for the windings, for example, to be much shorter

than related art muiltiple winding approaches allow. This advantage is obtainable, for
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example, because such windings do not have to thread around each pole, but only
around a central pole. Among other things, this additional advantage allows much
lower resistance power coils to be achieved, thereby producing higher efficiency and
further reducing cost over prior art multiple winding devices.

[0009] Other aspects of the present invention relate to tape wound flux
conducting material devices usable with stator and/or rotor portions of electrical
output generating devices and electrically driving devices, and electrical output
generating devices and other electrically driving devices using such tape wound flux
conducting material devices. Yet other aspects of the present invention relate to
adherence of windings to stator and/or rotor portions of such electrical output
generating devices and/or electrically driving devices.

[00010] Other aspects of the present invention relate to manufacture
and/or adaptation of tape wound flux conductors, including manufacturing such
conductors using infused adhesive or other binding material, and use of containment
features for cutting, holding, and securing such conductors.

[00011] Yet other aspects of the present invention relate to assembly
methods for electrical output generating devices and/or electrically driven devices
that incorporate tape wound flux conductors. These other aspects can include, for
example, methods and features for housing prepared tape wound flux conductors
within cassette-like holders for use in electrical output generating devices and/or
electrically driven devices, including features to shape of such tape wound flux
conductors, and/or other features for improving operation and/or efficiency of such
devices.

[00012] Additional advantages and novel features relating to electrical

output generating devices and/or electrically driven devices will be set forth in part in
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the description that follows, and in part will become more apparent to those skilled in
the art upon examination of the following or upon learning by practice of aspects of

the invention.

BRIEF DESCRIPTION OF THE FIGURES

[00013] In the drawings:

[00014] FIG. 1 shows the internal components of an exemplary electrical
output device or electrically driven device in an assembled view, in accordance with
a first variation of a device according to aspects of the present invention;

[00015] FIGs. 2-4B present diagrams of portions and views of the
exemplary device of FIG. 1;

[00016] FIG. 5 is an exemplary tape-like roll flux conducting material
product for use in accordance with aspects of the present invention;

[00017] FIGs. 6A and 6B show a representative perspective drawing and
a partial cutaway drawing of an exemplary square or rectangular cross-sectionally
shaped torroidal flux conductor, in accordance with aspects of the present invention;

[00018] FIGs. 7A-7C show exemplary sectioned tape-like flux
conducting features in accordance with aspects of the present invention;

[00019] FIG. 8 shows elements of an exemplary stator portion of an
electrical output generating device or driven electrical device using a plurality of the
tape-like roll conducting torroidally shaped flux conductors of FIG. 7B, in accordance
with aspects of the present invention;

[00020] FIG. 9 shows a cutaway view of the arrangement of the plurality

of conductors for the stator portion shown in FIG. 8;
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[00021] FIGs. 10A-10C present portions of and views of an exemplary
rotor portion usable in conjunction with the stator portion of FIG. 8, in accordance
with one exemplary variation of an electrical output generating device or driven
electrical device in accordance with aspects of the present invention;

[00022] FiGs. 11A, 11B, and 11C show a partial side representative
view, an overhead view, and a cross-cut view, respectively, of a combined assembly
of the stator portion of FIG. 8 and the rotor portion of FIGs. 10A-10C, in accordance
with aspects of the present invention; and

[00023] FIG. 12 presents an exemplary cross-sectional view of a section
of a combined stator and rotor portions showing a coil attached to the plates and
magnets via a notch in the plates and magnets forming a groove for receiving a
portion of the coil, in accordance with aspects of the present invention;

[00024] FIGs. 13A-17 show several variations of containment housings
for the tape wound core and manufacture and use thereof FIGs. 13A-17 show
several variations of containment housings for the tape wound core and manufacture
and use thereof;

[00025] FIGs. 18A-18B show a perspective and close-up partial view,
respectively, of an exemplary cassette-type rotor or stator portion for holding a
plurality of tape wound core portions annularly about the generally ring-shaped
cassette-type rotor or stator portion, in accordance with aspects of the present
invention;

[00026] FIGs. 19A-19F present another exemplary cassette-type stator
or rotor portion for housing a plurality of tape wound core portions, in accordance

with aspects of the present invention; and
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[00027] FIGs. 20-22 show views of a variation of a device having a
plurality of wedges comprising flux conducting material provides flux connection
among the tape wound core portions, in accordance with aspects of the present

invention.

DETAILED DESCRIPTION

[00028] Aspects of the present invention and implementations thereof,
are not limited to the specific components or assembly procedures disclosed herein.
Many additional components and assembly procedures known in the art consistent
with the intended electrical output generating devices, electrically driven devices,
and/or assembly procedures for electrical output generating devices and/or
electrically driven devices will become apparent for use with particular aspects and
implementations from this disclosure. Accordingly, for example, although particular
electrical output generating devices and/or electrically driven devices are disclosed,
such electrical output generating devices and/or electrically driven devices and
implementing components may comprise any shape, size, style, type, model,
version, measurement, concentration, material, quantity, and/or the like usable for
such electrical output generating devices and/or electrically driven devices and
implementing components, consistent with the intended operation of electrical output
generating devices and/or electrically driven devices.

[00029] Description of exemplary aspects and implementations of
electrical output generating devices and/or electrically driven devices will now be

made with reference to the appended drawings.
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DISK TYPE DEVICE WITH SANDWICHED FLUX CONDUCTING FEATURES

[00030] FIGs. 1-4B (which are similar to FIGs. 12-15A of Applicant’s co-
pending U.S. Patent Appl. No. titted “ELECTRICAL OUTPUT
GENERATING AND DRIVEN DEVICES USING DISK AND NON-DISK SHAPED
ROTORS, AND METHODS OF MAKING AND USING THE SAME” filed May 9,
2008, and corresponding U.S. Provisional Patent Appl. No. 61/064,162 titled
‘ELECTRICAL OUTPUT GENERATING DEVICES AND DRIVEN ELECTRICAL
DEVICES, AND METHODS OF MAKING AND USING THE SAME" filed February
20, 2008) present diagrams of portions of an exemplary device, in accordance with
aspects of the present invention. The illustrative device of FIGs. 1-4B is somewhat
similar in overall shape and/or cutward appearance to that of FIGs. 9A-11 of
Applicant’s co-pending U.S. Provisional Patent Appl. No. 60/924,328 titled
"ELECTRICAL OUTPUT GENERATING DEVICES AND DRIVEN ELECTRICAL
DEVICES, AND METHODS OF MAKING AND USING THE SAME’ filed May 9,
2007, and similar device description is provided in portions of Applicant’s co-pending
U.S. Patent Appl. No. titled ““ELECTRICAL OUTPUT GENERATING AND
DRIVEN DEVICES USING DISK AND NON-DISK SHAPED ROTORS, AND
METHODS OF MAKING AND USING THE SAME" filed May 9, 2008, and
corresponding U.S. Provisional Patent Appl. No. 61/064,162 titled “ELECTRICAL
OUTPUT GENERATING DEVICES AND DRIVEN ELECTRICAL DEVICES, AND
METHODS OF MAKING AND USING THE SAME’ filed February 20, 2008.
Exemplary aspects of devices having layouts generally as shown in conjunction with
FIGs. 1-4B are interchangeably referred to herein as being “disk type.”

[00031] Although variations shown herein generally have magnets on

the rotor portion and flux conducting extensions on the stator, it should be noted that
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other, variations may be made in accordance with aspects of the present invention.
For example, flux conductive extensions may be mounted onto the rotor, and a
series of permanent magnets onto the stator portion. Alternatively, flux conductive
extensions can be mounted onto the rotor and an electromagnet onto the stator
portion substantially reversing a configuration shown herein. A number of other
relationships between the stator and rotor are also possible, not limited to mounting
either the stator or the rotor as the exterior-most component or rearranging magnets
and flux conductive extensions in order to conduct magnetic flux in such a way as to
either generate electrical output or to drive the rotor. In addition, flux conductive
extensions and either permanent or electromagnets can be mounted to the same
component, e.g., to the rotor or stator assembly.

[00032] FIG. 1 shows a sectional view of a device 1100 having a rotor
portion 1110, a stator portion 1120, and a coil portion (for clarity of illustration, the
coil is not shown in FIG. 1; see location for coil portion CP’ indicated). (Note:
although the device portion 1110 is referred to as a rotor portion and the portion
1120 is referred to as a stator portion with respect to FIGs. 1-3 and similarly with
respect to FIGs. 4A-4C, the device 1100 may alternatively be constructed or
operated such that portion 1110 is fixed so as to serve as the stator portion, with the
portion 1120 rotating, so as to serve as the rotor portion; further, the coil may be
designed to be fixed to the stator portion or rotated with the rotor portion, depending
on the implementation and/or need.) As shown in FIG. 1, the rotor portion 1110
includes alternating pairs of magnet portions (e.g., example magnet portions 1111,
1112, only a single pair of which is shown for clarity of illustration) sandwiching flux
conducting portion 1115. The magnet portions are oriented such that only edges of

a single polarity from both sandwiching magnet portions abut the sandwiched
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conducting portion (e.g., North polarity “N” for both magnet portions 1111, 1112
abutting sandwiched conducting portion 1115; similarly, only alternating South
polarity “S” magnetic portions abut alternating conducting portions, such as
conducting portion 1116). The stator portion 1120 includes first stator extensions
1121 and second stator extensions 1122, as well as a core portion 1130.

[00033] The first stator extensions 1121, second stator extensions 1122,
and core portion 1130 of the stator portion 1120 about the entire circumference of
the device 1100 form a generally disk or torroidal shaped rotor. The magnet portions
1111, 1112 and flux conducting portions 1115, 1116 of the rotor portion 1110 about
the entire circumference of the device 1100 form a generally disk or torroidal shape
that nestably fits at the outer periphery of the stator portion 1120.

[00034] In operation, the rotor portion 1110 is rotatable relative to the
stator portion 1120. When an energizing current (e.g., alternating current, AC) is
provided to the coil, at the position shown in FIG. 1, a flux is transmitted through the
first stator extension 1121, a first one of the flux conducting portions 1115, the
magnet portion 1111, a second one of the flux conducing portions 1116, the second
stator extension 1122, and the core 1130. Similarly to other variations of devices
described in Applicant’s co-pending U.S. Patent Appl. No. titled
“ELECTRICAL OUTPUT GENERATING DEVICES AND DRIVEN ELECTRICAL
DEVICES, AND METHODS OF MAKING AND USING THE SAME” filed May 9.
2008, claiming priority to U.S. Provisional Patent Appl. No. 60/924 328 titied
“ELECTRICAL OUTPUT GENERATING DEVICES AND DRIVEN ELECTRICAL
DEVICES, AND METHODS OF MAKING AND USING THE SAME” filed May 9,
2007, the relative positions of the stator extensions 1121, 1122 may be varied so as

to effect proper “timing” for most efficient or other operation of the device. For
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example, relative position may be varied in order to vary output, such as when power
generation is not needed or needs to be reduced.

[00035] The shapes of the rotor portions 1110 for the exemplary device
of FIGs. 1-3 are selected to enhance overall the strength and ease construction of
the device 1100, among other things. For example, in one illustrative variation, as
shown in FIG. 2, the flux conducting portions 1115 may comprise stacked laminated
steel (or other flux conducting material) and having extension portions 1115a for
securing the rotor to a hub having mating extensions (see e.g., FIG. 4A). Inthe
variation of FIG. 2, assembly of the flux conducting portions 1115 is eased by
stacking the laminations from the inner radius to the outer radius of the device 1100.
Among other things, the orientation of the laminations may be varied to enhance flux
transmission in the direction of flow across each flux conducting portion 1115
between the stator extensions 1121, 1122 (e.g., the planar surfaces of the
laminations are parallel to the direction of flux transmission, thereby reducing eddy
currents and/or other losses relating to operation in the absence of laminated parts).

[00036] In another illustrative variation, as shown in FIG. 3, the flux
conducting portions 1115 are assembled using laminations oriented in a radial
direction. Among other advantages, this approach eases assembly (e.g., by allowing
each lamination to be identical) and enhances mechanical strength of the flux
conducting portions (e.g., each lamination is mechanically secured by the hub a the
extensions 1115a, rather than requiring a securing feature between laminations in
the inner to outer radial direction, as may be needed for some assemblies of
laminations for the exemplary variation of FIG. 2).

[00037] In some variations of devices in accordance with aspects of the

present invention, cogging and noise reduction techniques are used for the device.
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For example, in some variations, when some of the rotor extensions 1121, 1122 are
alighed relative to proximate stator flux conducting portions 1115 at a given rotational
position of the stator/rotor 1120/1110, other rotor extensions 1121, 1122 are not so
aligned relative to proximate flux conducting portions 1115, and vice versa when the
other rotor extensions 1121, 1122 are aligned with corresponding flux conducting
portions 1115. In other variations, the shapes and sizes of the flux conducting
portions 1115 and/or magnet portions 1111, 1112 vary slightly about the radial
direction of the device 1100, so as to reduce cogging and noise. Further, orientation
of the flux conductors and/or magnets at an angle relative to the circumferential path
of the rotor may be used to reduce noise and/or cogging.

[00038] FIG. 4A shows an end view of exemplary two piece flux
concentrator/magnet supporting ring 1150, 1151 for use in assembling flux
conducting portions and/or magnets sandwiched therebetween 1115 having
extension portions 1115a.

[00039] FIG. 4B shows a partial side view of the exemplary two piece
ring 1150, 1151 of FIG. 4A. Hoop strength, a property of the ring 1150, 1151 to
resist initial binding loads occurring as a result of attraction of the magnet portions to
the nearest flux conducting portions can be important in some variations of devices
in accordance with aspects of the present invention to allow practical operation,
particularly for high strength magnets and/or multiple phases and/or designs having
higher axial thrust loads.

[00040] In some variations of the ring 1150, 1151 of FIGs. 4A and 4B,
the portions of the ring 1150, 1151 engaging the extension portions 1115a comprise
and/or are coated with a non-magenetically conducting material to prevent “shorting”

of the flux conducting path between flux conducting material and/or magnet portions
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1115. In accordance with aspects of the present invention, ring portions 1150, 1151
primarily or entirely comprise non-magnetically conducting material.

[00041] FIG. 4C presents another exemplary variation of a two piece flux
concentrator/magnet supporting ring 1160, 1161 for use in assembling flux
conducting portions and/or magnets sandwiched therebetween 1165. In this
illustrative example, the ring portions 1160, 1161 form a recess 1168 (also
interchangeably referred to herein as a “notch”). In some variations, an adhesive
(e.g., epoxy) or other binding material or feature is emplaced within recess 1168 to
retain or assist in retaining (e.g., along with frictional retention) of the magnets and/or
flux conducting portions 1165.

[00042] The shape and orientations of the magnet and flux conducting
portions shown in the variations of device components of FIGs. 1-4C may provide
some particular advantages over other shapes and orientations. For example, the
generally triangular shape of the rotor magnet and flux conducting portions (1115 in
FIGs. 1-4B; 1165 in FIG. 4C) may be oriented and shaped such that the magnet
portions, in particular, are relatively thin in width, so as to maximize ease of flux
travel therethrough in the width direction. The angled sides of these portions (see,
e.g., sides 1115a, 1115b shown in FIG. 4A) may have increased length over sides
for a square or rectangular portion of the same length, thereby increasing the
potential area for flux travel through these sides and into/from flux conducting stator
extensions (e.g., extensions 1121, 1122 of FIG. 1) proximate thereto during
operation. Similarly, the corresponding angled sides (see, e.g., angled side 1122a of
extension 1122 shown in FIG. 1) of the flux conducting extensions may provide
greater cross-sectional area as the flux travels lengthwise through the extensions in

the outer to the inner radial direction (e.g., direction D shown in FIG. 1). This greater
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cross-sectional area can enhance flux travel efficiency, for example, by providing the
increased cross-sectional area (e.g., along direction D) as a function of flux travel
into the angled side 1122a (i.e., more cross-sectional area for flux conducting is
available coincidentally with additional flux input into the extension 1122 as flux flows

into the extension 1122 and travels in the direction D through the extension 1122).

TAPE WOUND FLUX CONDUCTOR FEATURES

[00043] Among additional problems with manufacture and operation of
aspects of the present invention are difficulties in addressing high temperature
jssues and/or high losses, particularly at high speed operation of electric motors,
alternators, and other driving and/or driven devices. Some elements of these
problems relate to the higher pole pitch and/or associated higher magnetic
frequencies within the flux conducting materials (e.g., 120 poles in some exemplary
variations of driving and/or driven devices).

[00044] Further, some aspects of these devices give rise to difficulties
with manufacturing. For example, one approach to flux conduction in stator and/or
rotor elements involves use of laminate flux conducting materials. However,
manufacturing of such components can be difficult, depending on the geometry, the
number of poles of the device, and the preferred direction of lamination, among other
issues.

[00045] In accordance with these and other problems, aspects of the
present invention include use of specialized materials to address temperature,
losses, and manufacturing difficulties, while maintaining advantages of laminate

features for certain components of devices.
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[00046] Aspects of the present invention include use of specialized thin
profile materials that have flux conducting properties and/or that comprise materials
that resist effects of high temperature and other effects of high speed operation
under certain circumstances, such as Metglas®, made by Metglas®, Inc., of Conway,
SC, a wholly owned subsidiary of Hitachi Metals America, Ltd. In addition, use of
thin profile materials in the manner and crientations discussed further below may
reduce some losses (e.g., eddy-current losses) that may occur with use of other
materials, such as powdered metal.

[00047] For example, Metglas® is manufactured using a process
involving high speed cooling of a sprayed metal (e.g., a flux conducting metal) that
comprises Amorphous Metals, also known as metallic glass alloys, which differ from
traditional metals in that they have a non-crystalline structure and possess
specialized physical and magnetic properties that combine strength and hardness
with flexibility and toughness (see, e.g., http:/iwww.metglas.com/about.htm as
viewed 2/3/08, which is incorporated herein by reference in its entirety). As stated at
http://www.metglas.com/faq/?fag_id=1, as viewed on 2/3/08, the entirety of which is
also incorporated by reference herein:

Amorphous metal does not have crystalline structure like other magnetic

materials. All the atoms in an amorphous metal are randomly arranged, thus

giving it a higher resistivity (about three times) value than that for crystalline
counterparts. Amorphous alloys are prepared by cooling the melt at about
million degrees per second. This fast cooling does not give the atoms enough
time to rearrange into stable crystalline form. As a result one gets metastable
amorphous structure. Because of the absence of crystalline structure

amorphous alloys are magnetically soft (lower coercivity, lower core loss,
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higher permeability,...). High resistivity gives lower loss at higher frequencies.

The losses are among the lowest of any known magnetic materials.

[00048] As a result of the above described process, for example,
Metgtas®, while having excellent flux conducing properties (e.g., permeability of
Metglas®, for example, may be up to hundreds of thousands of times the
permeability of silicon steel), is also resistant to the effects of heat and losses (e.g.,
losses for devices using Metg!as®, compared to these using silicon steel, may be
reduced from about 800 watts to about 30 watts or less, in some exemplary
applications), such as may occur with high speed operation of devices in accordance
with aspects of the present invention, and such that higher speed operation may be
obtained without the need for auxiliary cooling, for example (e.g., 10 times the speed
of operation of a device using Metglas® in place of silicon steel). In turn, these
features aliow the power to weight ratios of devices to correspondingly increase.

[00049] As available in standard manufacturing form, Metglas® is often
in tape-like rolls (see, e.g., the Photostat image of an unmodified Metglas®
exemplary tape-like roll product shown in FIG. 5; the exemplary device of FIG. 5 is
approximately an inch to an inch and a half in diameter, although other sizes may be
produced and utilized with aspects of the present invention, depending on the
particular application). The tape-like thickness may, for example be on the order of
20 microns.

[00050] Problems with such Metglas® products with respect to use in
conjunction with aspects of the present invention include that such products are
crystalline in structure, and, as such, may be both hard and brittle. As a resuit,
bending or other manipulation of the products may result in damage. The effects of

these features in terms of handling difficulties can, for example, be analogized to
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handling mica. Because of these properties, as well as limitations on use as a result
of the typical manufactured form of such materials and products (e.g., very thin
profile tape-like rolls), these materials and products have not typically been
amenable for use in related art electric motor applications.

[00051] However, aspects of the present invention are amenable to
certain applications and devices described herein. For example, in some variations
of electrical output generating devices and/or electrically driven devices in
accordance with aspects of the present invention, flux conducting materials are also
used inside certain coil portions (e.g., within the coil portions 140, 170 and between
the flux conducting material portions 150, 160, as shown in FIGs 1 and 2 of
Applicant's co-pending U.S. Provisional Patent Appl. No. 60/924,328 titled
‘ELECTRICAL QUTPUT GENERATING DEVICES AND DRIVEN ELECTRICAL
DEVICES, AND METHODS OF MAKING AND USING THE SAME" filed May 9,
2007). One problem with the geometry of using the flux conducting materials within
the coil portions 140, 170 shown in the arrangement of FIGs. 1 and 2 of that
application, and in other locaticns having similar physical size limitations, is that the
thickness of, for example, steel (or other flux conducting material) laminate layers
may be generally pie-shaped and narrow significantly near the center of the coil
portions 140, 170.

[00052] In some variations of electrical output generating devices and/or
electrically driven devices in accordance with aspects of the present invention, the
problem with physical size limitations, such as occurs within coil portions, may be
addressed by using torroidal shaped flux conducting portions comprised of tape-like
wound laminations. With these variations, the flux conducting material portions 150,

160 abut the torroidal shaped portion within the coil portions 140, 170.
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[00053] In some variations, the torroidal shape of this portion of the flux
conducting material has a generally square or rectangular cross-sectional shape.
The torroid may comprise flux conducting material in a tape-like form. FIGs. 6A-6C
present representative views of the flux conducting torroidal shape, in accordance
with this variation. FIGs. 6A and 6B show a representative perspective drawing and
a partial cutaway drawing of an exemplary rectangular cross-sectionally shaped
(see, e.g., area M of FIG. 6B) torroidal flux conductor. FIG. 6C is a representative
drawing of the winding used to create the torroidal flux conductor of FIG. 1 from a
side view, showing the “tape-like” wind features.

[00054] A similar result for this portion of the device (e.g., minimizing
eddy current effects and/or otherwise enhancing flux transmission) can be achieved
using powdered iron; however, powdered iron generally does not conduct magnetic
flux as efficiently as, for example, steel laminate (or other flux conducting material,
such as Metglas®) and does not include the physical layer features potentially useful
in minimizing or otherwise addressing eddy current and other losses. In addition, the

use of powdered iron has the further drawback of increased hysteresis losses.

APPLICATION OF TAPE WOUND FLUX CONDUCTORS TO STATORS AND

ROTORS IN ACCORDANCE WITH ASPECTS OF THE PRESENT INVENTION

[00055] Other features of problems with addressing high speed and/or
high temperature applications of aspects of the present invention, as shown and
described above with respect to FIGs. 1-4B, as well as, for example, in Applicant’s
co-pending U.S. Provisional Patent Appl. No. 60/924,328 titled “ELECTRICAL
OQUTPUT GENERATING DEVICES AND DRIVEN ELECTRICAL DEVICES, AND

METHODS OF MAKING AND USING THE SAME” filed May 9, 2007, is the issue of
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how to farm flux conducting paths in, for example, stator portions, such that the
paths transmit flux from one radial location on a first side of a rotor portion to a
second radial location on a second side of a rotor portion (e.g., the path from first
stator extensions 1121 to second stator extensions 1122 shown in FIG. 1, essentially
completing a flux path between flux conducting portion 1115 and flux conducting
portion 1116 of the rotor portion 1110).

[00056] As further shown, for example, in FIG. 3, above, and text
relating thereto, conducting portions 1115 may comprise stacked laminated steel or
other flux conducting material having a laminate axial direction parallel to the radial
direction of the device, as shown in FIG. 3. Similarly, manufacturing and operation
of devices in accordance with some aspects of the present invention may benefit
from use a similar laminate type approach for certain features, such as the stator
extensions 1121, 1122 shown in FIG. 1.

[00057] One approach to manufacture of such laminate type flux
conducting portions of, for example, stator portions of a device in accordance with
aspects of the present invention is to utilize a sectioned tape-like product shown in
FIG. 5 (which is essentially similar to the representative diagram of a tape-like roll
conducting torroidal shape of FIGs. 6A-6C).

[00058] FIGs. 7A-7C show representative diagrams of exemplary
sectioned tape-like flux conducting features in accordance with aspects of the
present invention. In FIG. 7A, a tape-like roll conducting torroidally shaped flux
conductor 700 has removed section of width 705, such that the cross-sectional view
(from an overhead perspective with respect to the view of FIG. 7A) of the conductor
700 has a generally “c-shaped” profile having a convex interior opening 706. The

edges 710, 711 of the removed section having width 705 are generally perpendicular
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to the direction X, of the conductor 700. The removed section having width 705 may
be removed, for example, by laser cutting, high-speed grinding, water jet cutting,
wire electrical discharge machinery (EDM) vaporization, or other removal technique
that does not negatively impact the integrity of the remaining flux conducting
laminate (e.g., by cracking or shattering the laminate layers).

[00059] The tape-like roll conducting torroidally shaped flux conductor
750 of FIG. 7B has a removed section of width 755, but the edges 760, 761 of the
removed section of width 755 are generally at an acute angle relative to the direction
X, of the conductor 755. A convex interior opening 756 is thereby formed in the
conductor 750.

[00060] In FIG. 7C, a variation of a conductor 780 is shown that is
initially shaped similarly to that shown in FIG. 7B, but that is subsequently been
“twisted,” in accordance with aspects of the present invention. As shown in FIG. 7C,
after removal of the section having width 785, so as initially to reach a similar
conductor shape to that shown in FIG. 7B, a first cut end 790 is then skewed
downward, as shown in FIG. 7C, and a second cut end 791 is skewed upward, as
shown in FIG. 7C, relative to the positions of the cut ends 790, 791 as they would
appear in FIG. 7B. To accompilish this skewed version of the conductor 780, for
example, any adhesive between the layers may be selected so as to be sufficiently
flexible to allow the skewing of the cut ends 790, 791, without separating the layers
from one another. The skewed conductor 780 may then be secured in the skewed
orientation, such as by epoxy or other adhesive addition to the conductor 780 after
emplacement within a housing.

[00061] In yet another variation in accordance with aspects of the

present invention, rather than using a flexible adhesive between the layers of the
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conductor 780 so as to allow skewing, a less flexible adhesive may be emplaced
between the layers in only a section of the conductor 780, as shown in area M of
FIG. 7D. A section 786, identical to section 755 of FIG. 7B, is then removed from
the conductor 780; adhesive remains in the area M of the conductor 780 that has not
been removed, as shown in FIG. 7E. As shown in FIG. 7F, the conductor 780 may
be skewed in areas not containing adhesive, while the area of the conductor 780
containing adhesive remains essentially unskewed.

[00062] FIG. 8 shows elements of an exemplary stator portion of an
electrical output generating device or driven electrical device using a plurality of
tape-like roll conducting torroidally shaped flux conductors 750 of FIG. 7B, in
accordance with aspects of the present invention. As shown in FIG. 8, the plurality
of conductors 750 may be fittably located within a stator body portion 800 having a
ring shaped flange housing portion 801, which, for example, may be integral with or
attached to a disk-shaped wall portion 805, in turn integral with or attached to a
central hub 810. Also shown in the exemplary stator portion 800 of FIG. 8 are a
plurality of openings 825 for use with certain coacling features and/or for other
purposes, as described further below.

[00063] Each of the plurality of conductors 750 may, for example, be
frictionally and/or adhesively or otherwise secured within a plurality of corresponding
slit openings 803 in the ring shaped flange housing portion 801. In the exemplary
variation shown in FIG. 8, each of the slit openings 803 are arranged at an acute
angle F relative to radial direction G between the hub and the outer edge of the ring
shaped flange housing portion 801.

[00064] The ring shaped flange housing portion 801 includes a recessed

opening 820, and this opening 820 is aligned with the convex interior openings 756
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of the plurality of conductors 750 so as to form a generally ring-shaped recess
thereby.

[00065] In some variations of an electrical output generating device or
driven electrical device having a stator (or rotor) portion in accordance with FIG. 8,
when further assembled, a windings portion (e.g., a copper coil) may be receivably
located in the generally ring-shaped recess formed by the combination of the
recessed opening 820 of the housing portion 801 and the convex interior openings
756 of the plurality of conductors 750.

[00066] In accordance with some aspects of the stator (or rotor) portion
800 of FIG. 8, the portion 800 may be assembied by emplacing and retaining each of
the plurality of conductors 750 within respective slit openings 803 in ring shaped
flange housing portion 801. For example, the conductors 750 may be retained by
epoxy and/or a mechanical feature (e.g., retaining ring emplaced within a groove in
recessed opening 820).

[00067] Heat dissipation with this arrangement — e.g., using a material
such as Metglas® retained inside a metallic ring-shaped flange housing portion 801 -
is sufficient for high (e.g., on the order of 10,000) RPM operation.

[00068] FIG. 9 shows a representative view of the arrangement of the
plurality of conductors 750 for the stator portion 800 shown in FIG. 8.

[00069] In one exemplary variation of an electrical output generating
device or driven electrical device having a stator portion 800 in accordance with FIG.
8, the stator having the stator portion 800 operates in conjunction with a rotor having
rotor portion 1000, as shown in FIGs. 10A-10C. Roctor portion 1000 shown in FIG.
10A includes an axial disk portion 1010, having a flange portion 1020. Attached to

and extending from flange portion 1020 are a plurality of rectangular or wedge
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shaped plates 1030a, 1030b of flux conducting material, and between each pair of
plates 1030a, 1030b, in the circumferential direction, is a wedge or rectangular
shaped magnet (not shown in FIG. 10A; see, e.g., FIGs. 10B and 10C and
accompanying description) abuttably fitting therebetween. (Note: as with other
variations of electrical output generating devices and/or driven electrical devices in
accordance with aspects of the present invention, the stator and rotor portions may
be interchanged — i.e., the portion referred to as the “rotor” in exemplary
implementations may be fixed, so as to be the stator, and the portion referred to as
the “stator’ may be rotated, so as to be the rotor.)

[00070] Such plates 1030, as shown in FIG. 10A, may, for example, be
affixed using powdered metal formed over one or more flux conducting screws or
other fastening extensions attached to flange portion 1020; other suitable securing
approaches (e.g., use of adhesives and/or interlocking geometries for physical
shapes of components, or otherwise bonded, such as by use of insert injection
molding) may likewise be usable to sufficiently ensure attachment for operational
conditions and preserve flux conduction. In yet another variation of assembly of the
portion 1000 shown in FIG. 10a, the plates 1030 may be formed and attached via
use of a large diameter spool of laminated material (e.g., a tape wound laminated
conductor similar to that shown in FIG. 5, but with an outside circular diameter
corresponding to the outside diameter of flange portion 1020, and an inside diameter
corresponding to the inside diameter of flange portion 1020. After adhering the large
diameter spool to the flange portion 1020, the spool may then be sectioned about its
entire circumference, so as to remove the gapped portion between adjacent plates,

with the plates remaining as formed with gaps therebetween as shown in FIG. 10A.
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[00071] FIG. 10B shows a partial view of a rotor portion 1000 consistent
with that described with respect to FIG. 10A, with an exemplary pair of rectangular
shaped plates 1030a, 1030b indicated, abutting a wedge shaped magnet 1040
located therebetween. FIG. 10C shows a closeup representative view of the
rectangular plates 1030a, 1030b and wedge-shaped magnet 1040 of FIG. 10B, with
the polarity (north and south sides) of the magnet 1040 indicated.

[00072] In FIG. 10A, in addition, one or more centrifugally moving
cooling blades 1035 may extend from the planar surface of the axial disk portion
1010 of the device portion 1000. Upon assembly of a combined device incorporating
the fully assembled device portion 1000 of FIG. 10A, for example, and the portion
800 of FIG. 8, relative rotary motion of the portion 1000 to the portion 800 (e.g.,
clockwise relative motion of portion 1000 relative to portion 800) results in air flow as
a result of relative motion of blades 1030 within the combined device, such as via
openings 825 in device 800 shown in FIG. 8.

[00073] Another feature in accordance with aspects of the present
invention involves implementation of the coil used in conjunction with the stator and
rotor portions shown in FIGs. 8 and 10 (as indicated above, the coil may be located,
for example, within recessed opening 820). In one illustrative variation, the coil is
embedded within an adhesive shell, such as epoxy, or otherwise protected (e.g., via
use of a housing) and adhered or otherwise attached to the generally rectangular
and/or wedge shaped flux conducting plates 1030, and/or the magnets located
therebetween, of the portion 1000 shown in FIG. 10A. Among other advantages, this
approach helps adhere, strengthen, and protect the flux conducting plates 1030 and
magnets. In addition, other features, such as one or more screws, may be used to

further secure the coil to the portion 1000 in this variation.
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[00074] In addition, in some variations of a device having a coil attached
to the portion 1000, the plates 1030 and/or magnets to which the coil is adhered may
include one or more notches, grooves, tapers, or other features for matably receiving
a portion of the coil {(e.g., one or a group of windings that extend into a groove
formed by aligning notches in each of the plates 1030 and magnets). In addition to
strengthening the overall combined coil and portion 1000, this variation has the
further advantage of securing the positions of the magnets and plates 1030 relative
to one another, via the securing coil within the groove.

[060075] FIGs. 11A, 11B, and 11C show a partial side representative
view, an overhead view, and a cross-cut view (a cutaway view through the line M-M’
of FIG. 11A), respectively, of a combined assembly of the stator portion 800 of FIG.
8 and the rotor portion 1000 of FIGs. 10A-10C. As shown in FIGs. 11A-11C, upon
assembly, the generally rectangular and/or wedge shaped flux conductors and
magnets 1030a, 1030b, 1040 extending from flange portion 1020 of the rotor portion
1000 are partially nestably located within and adjacent to the ring shaped flange
housing portion 801 of the stator portion 800. As shown in FIGs. 11A-11C, a flux
flow path is formed by various features of the stator portion 800 and rotor portion
1000, with flux flow path P4, P, and direction varying with relative position of the
stator portion 800 to the rotor portion 1000.

[00076] For example, FIG. 11A shows relative positions of the flux
conductor 750, rectangular plates 1030a, 1030b, and wedge-shaped magnet 1040
sandwichably located therebetween. Orientation of successive magnet pairs is such
that each plate 1030a, 1030b is sandwiched by the same polarity of the abutting pair
of magnets 1040, such that a flux path P4, P2 is generated from rectangular plate

1030b, through the flux conductor 750, and to the rectangular plate 1030a. FIGs.
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11B and 11C show additional views of the flux path P+, P2, which generally encircles
winding 1050.

[00077] Operation of this device is generally similar to that of the device
shown in FIGs. 9A-9G and accompanying text contained in Applicant’s co-pending
U.S. Provisional Patent Appl. No. 60/924,328 titled “ELECTRICAL QUTPUT
GENERATING DEVICES AND DRIVEN ELECTRICAL DEVICES, AND METHODS
OF MAKING AND USING THE SAME’ filed May 9, 2007.

[00078] FIG. 12 presents an exemplary cross-sectional view of a section
of a combined stator and rotor portions (e.g., portion 800 of FIG. 8 and 1000 of FIG.
10) showing a coil 1050 attached to the plates and magnets 1030a, 1030b, 1040 via
notches 1031 in each of the plates and magnets 1030a, 1030b, 1040, thereby
forming a groove for receiving a portion of the coil 1050. Among other things the
relative positioning of the components and space therebetween allows for water or
other fluid flow (e.g., for cooling purposes). In one variation, fluid flow about coil
1050 and/or other appropriate components is used to produce a superconducting
effect.

[00079] Another feature of some aspects of the present invention, as
illustrated described in accordance with the exemplary devices shown in FIGs. 5-12,
is the use of “side by side” (e.g., as opposed to the rotor portion being radially nested
within the stator portion, as illustrated, for example in the aspects of the present
invention shown in FIGs. 1-4B) nested assembled rotor and stator portions. Among
other things, the side by side approach to design reduces the radial load on the
device and can result in lighter weight and lower tolerance needs (e.g., use of less

expensive and less robust bearings between the stator and rotor portions, as well as
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less rigid housing components for stator and/or rotor portions, than may be required

by the radial nested approach).

MANUFACTURE/ADAPTATION AND USE OF TAPE WOUND FLUX

CONDUCTORS IN ACCORDANCE WITH ASPECTS OF THE PRESENT

INVENTION

[00080] Among other things, the use of existing material in standard
manufactured form and/or standard processing techniques for that form, such as use
of tape wound oriented Metglas® material, as shown in FIG. 5, with standard
manufacturing technique removal of a section of the material, greatly eases the
manufacturing process for devices in accordance with aspects of the present
invention over manufacturing and assembling only specialty parts. In some
respects, this manufacturability with respect to electric motor and/or alternator
applications, for example, is related to the particular transverse and other features of
various designs of the devices in accordance with aspects of the present invention.

[00081] In particular, one challenge to manufacturability of the
exemplary devices shown in FIGs. 5-12 is production of fine thickness laminated
magnetic flux conducting material in a shape amenable to use in such devices. For
example, such material must be assembled, the layers adhered together (e.g., via
use of an adhesive), and then cut to size. Some commercially available existing
manufactured appropriate tape wound oriented Metglas® material devices, such as
that shown in FIG. 5, are already assembled, with the layers adhered, and are
relatively inexpensive (e.g., compared to plate stack assembly by custom
order/manufacture}, and may further be easily sectioned in accordance with ordered

specifications using standard manufacturing techniques provided by the
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manufacturer. The Metglas® material items shown in FIG. 5, for example, achieve
low cost by there normal use in completely different applications for devices in
accordance with aspects of the present invention (e.g., typical use in electronic
circuit board and other applications).

[00082] Yet another feature of aspects of the present invention relating
to use of tape wound laminated materials, such as the Metglas® material shown in
FIG. 5, is addition of a containment housing for the material (e.g., a non-magnetic
flux conducting metal or other appropriate container simitar to the plastic housing
shown in FIG. 5 about the exterior of the roll portion). The containment housing may
be needed, for example, because the cutting or other manipulation of the material
contained therein (e.g., Metglas®) may be difficult or impossible, given the nature of
the material (e.g., easily damaged), in the absence of physical containment. In some
variations, for example, the containment housing is shaped so as to snugly enclose
the laminated portion of the stator or rotor (e.g., the housing is shaped and sized as
appropriate for use with the sectioned tape-like flux conducting features 750 shown,
for example, in FIGs. 8A-11C), such that the laminated portion with the containment
housing may be inserted into the stator or rotor portion (e.g., into slit openings 803
shown, for example, in FIG. 8).

[00083] In some variations, in addition to the housing being sized so as
to be insertable into appropriate openings in the stator or rotor portion, an alignment
tab and/or attachment feature (e.g., screw opening) may be included in the housing
to allow secured positioning of the housing relative to the stator or rotor portion.
Among other things, this securing feature can assist with properly orienting the
conductor relative to the stator or rotor portion, assist with adjusting timing of the

rotor relative to the stator (e.g., by allowing a range of adjustment in secured
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position), and prevent unnecessary vibration and/or other unwanted motion of the
conductor.

[00084] Thus, for example, in some variations, the laminated portion
initially has layers adhered to one another using vacuum (e.g., suction pressure)
infused epoxy or other adhesion techniques. Next, the laminated portion is inserted
into a housing (e.g., metal or other suitably rigid housing for use with devices in
accordance with aspects of the present invention) and gaps between the housing
and laminated portion are filled with epoxy or other adhesive to ensure the laminated
portion is tightly secured relative to the housing. Alternatively fo using an attachment
feature, the housing may be secured by other attachment, such as by use of sonic
welding, adhesive, solvent bonding, hot knife bonding, snap fit, or press or
interference fit.

[00085] Among other things the strength and rigidity of the housing both
securely holds the laminated portion and allows the housing to be secured, such as
in high stress applications for device operation (e.g., where high magnetic and other
forces may produce stress on the laminated portion and/or housing), as well as when
manufacturing needs dictate (e.g., where use of housing would ease in cutting the
material). In addition, the housing provides an anchor point for securing the
laminated portion relative to the stator or rotor portion in which the laminated portion
is inserted. The particular material comprising the housing can vary, depending, for
example, on the particular application. Factors that may potentially affect housing
material selection include, besides strength and rigidity, capability to conduct flux/be
invisible to flux, electrical insulating capability, and heat dissipation properties,

among others.
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[00086] Any necessary sectioning (e.g., cutting a gap similar to the gap
755 for conductor 750 shown in FIG. 7B) of the combined laminated
portion/adhesive/housing is then conducted to produce the conductor for use with
the stator or rotor portion (e.g., into slit openings 803 shown, for example, in FIG. 8).
In some variations of the conductor 705 in accordance with aspects of the present
invention, the edges 760, 761 may be coated with adhesive (e.g., epoxy), but open
with respect to the housing (i.e., the housing does not extend so as o cover these
edges 760, 761). In other variations, a thin layer of housing covers these edges 760,
761.

[00087] FIGs. 13A-17 show several variations of containment housings
for the tape wound core and manufacture and use thereof.

[00088] FIGs. 13A-13H show a first exemplary variation of a housing in
accordance with aspects of the present invention. As shown in FIG. 13A, a first
molded or otherwise formed component 1300 is provided that has an integral gravity
drip reservoir assembly 1305 and a stand feature 1310 for use in encapsulating a
tape wound core. In FIG. 13B, a tape wound core 1320 is shown as emplaced on
the first molded component 1300. In FIG. 13C, a second molded or otherwise
formed component 1330 is attached to the first component 1300, partially
encapsulating the tape wound coil 1320. Further, since the tape wound core 1320 is
typically flexible prior to adhesive impregnation or other fusing, in some variations,
the shape of the first and second components 1300, 1330 may be used to form the
core 1320 to a desired shape during the adhesive or fusing process. By altering the
shape of the core 1320, important factors like flux switch surface area and wire area
can be optimized, for example. (See FIGs. 14D-14G and corresponding description

for further exemplary description of shape formation and advantages.)
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[00089] In FIG. 13D, the assembled first and second components 1300,
1330, with the partially encapsulated tape wound coil 1320 are oriented upon the
stand portions 1310, 1335. An adhesive (e.g., a liquid, semi-liquid, or otherwise
flowable form adhesive) is then fed into the reservoir assembly 1305. The reservoir
for the reservoir assembly 1305 may be sized and/or filled with to match a volume
needed for a complete fill and may be designed to drip or otherwise deliver adhesive
at an appropriate rate via gravity feed. The height H of the encapsulating portion
1300, 1330, as shown in FIG. 13D, may be selected to correspond to a determined
height for appropriate adhesive fill or may be randomly selected to be greater than
the anticipated fill height. Alternatively, the tape wound coil 1320 may be completely
encapsulated. Among other things, use of only partial encapsulation may provide
cooling advantages for the tape wound core 1320 when used in machine operation
over a fully encapsulated tape wound core 1320.

[00090] FIG. 13E is cutaway view of the assembled and oriented device
of FIG. 13D. As shown in FIG. 13E, a restrictor 1340 may be provided within the
component portion 1300 to control the rate of delivery of adhesive from the reservoir
1305 to contact with the tape wound core 1320. The rate of flow through the
restrictor 1340 may vary with the viscosity and/or other features of the adhesive.
The size and other features of the restrictor 1340 may be varied to vary flowrate of
delivery of the adhesive. Another feature shown in FIG. 13E is a gap 1345 between
the reservoir assembly 1305 and the main body 1306 of the first component 1300.
This gap 1345 eases removal of the reservoir assembly 1305 following completion of
assembly.

[00091] FIG. 13F contains a close-up view of certain aspects of

adhesive delivery. As shown in FIG. 13F, utilizing capillary action, for example, air or
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other fluid initially located between the coils of the tape wound coil 1320 may be
displaced by the delivered adhesive és the adhesive flows into the tape wound coil
1320. FIG. 13G is a cutaway view of the assembly shown in FIG. 13F. As shown in
FIG. 13G, one advantage of the process shown in FIGs. 13E and 13F is that a slow
fill occurs automatically as a result of the restrictor (e.g., after hand filling of the
reservoir), without any special pressure delivery equipment being required. Fill
speed and quality may be improved by imparting a vibration or other mechanical
motion, or other flow distribution enhancement operation, to the device during filling.
Further, as shown in FIG. 13G, gaps may be molded into the parts to enhance liquid
flow around the tape wound core 1320 while it is filling.

[00092] FIG. 13H shows the completed, filled component with a section
removed, after curing of the adhesive. Also removed (e.g., by appropriate cutting or
other detachment) are the reservoir assembly 1305 and the stand assembly 1310,
1335. Note that in some methods of removing, such as water jet cutting, the type of
material being cut (e.qg., Metglas®) may necessitate certain conditions of the material
being met, such as the fused material (e.g., adhesive) being substantially free of
voids.

[00093] FIGs. 14A-14C show a structural holder 1405 for use with an
epoxy dipped and cut tape wound core 1400 (e.g., a core similar to that shown in
FIG. 7A), in accordance with aspects of the present invention. As further shown in
FIG. 14B, in an assembled position, the holder 1405 aligns with one of the cut edges
of the core 1400. FIG. 14C shows a variation having two holders 1405, 1406
assembled with a core 1400.

[00094] FIGs. 14D-14G present exemplary cross-sectional

representations of tape wound cores formed into certain shapes that are
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advantageous for flux conducting, in accordance with aspects of the present
invention. FIG. 14D shows an exemplary tape wound core 1450 constrained into a
generally pentagon shape. FIG. 14E shows the core 1450 of FIG. 14D with a
section 1451 removed. The shape of the core 1450 in this variation results in a
larger cross-sectional area of the core 1450 at the cut edges 1451a, 1451b, than
would occur for a cut at an unstretched location (e.9., across axis 1455).

[00095] Similarly, FIG. 14F shows an exemplary tape wound core 1460
constrained into a generally bulbous rectangular shape. FIG. 14G shows the core
1460 of FIG. 14F with a section 1461 removed. The shape of the core 1460 in this
variation similarly results in a larger cross-sectional area of the core 1460 at the cut
edges 1461a, 1461b, than would occur for a cut at an unstretched location (e.g.,
across axis 1465).

[00096] FIG. 15 shows an exemplary tape wound core in an unstretched
orientation 1500a and in a fully stretched orientation 1500b. Adhesive may be
induced to fill the gaps between coil layers by orienting the core in the stretched
position 1500b, applying adhesive to the surface of the coil layers, and then returning
the coil to the unstretched position 1500a. Similarly, the core may be treated
between layers (e.g., to insulate between the layers) by stretching the core, adding
the treating coating, and then returning the core to the unstretched position when
cured.

[00097] FIGs. 16A-16H show another variation of encapsulating features
and methed of encapsulating a tape wound core, in accordance with aspects of the
present invention. As show in FIG. 16A, a first enclosure portion 1600 is provided for
receiving the tape wound core (see FiG. 16B for tape wound core). The first

enclosure portion 1600 optionally includes one or more flow channels 1620 for
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channeling flow of liquid or semi-liquid adhesive and has extending attachment tabs
1600a, 1600b. FIG. 16B shows the first enclosure portion 1600 of FIG. 16A after
receiving a tape wound core 1620.

[00098] FIG. 16C shows a view of the tape wound core fully enclosed
within the first enclosure portion 1600 and the second enclosure portion 1650. The
second enclosure portion 1650 may be fused or otherwise attached to the first
enclosure portion 1600. Second housing portion 1650 optionally includes one or
more adhesive flow openings 1650a and one or more pressure port openings 1650b.
In addition, second enclosure portion 1650 optionally includes first and second
extending attachment tabs 1650c, 1650d. FIG. 16D shows a cutaway view of the
enclosed tape wound core 1620 within first and second enclosure portions 1600,
1650. As shown in the exemplary implementation of FIG. 16D, the adhesive is
delivered to the coil wound core 1620 within the first and second enclosure portions
1600, 1650 via one or more openings 1650a. The one or more flow channels 1620
enhance distribution of the adhesive throughout the tape wound core 1620 by
creating a flow path. Optionally, to enhance adhesive flow, suction or other pressure
may be communicated with the interior of the assembled device via one or more
pressure point openings 1650b.

[00099] FIG. 16E shows a slight perspective view of the first and second
enclosure portions 1600, 1650 with the tape wound core having adhesive applied
and cured, with an opening 1690 thereafter formed (e.g., cut) in the device. FIG.
16F shows another perspective view of the device of FIG. 16E. After cutting the gap
1690, a protective coating, cover, or other treatment may optionally be applied to the

exposed portion of the tape wound coil 1620 at each cut edge; among other
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advantages, the use of such protective layer reduces rusting and/or moisture
contamination, as well as protects against physical damage.

[000100] FIG. 16G shows a plurality of devices similar to the device of
FIG. 16F attached via the extending attachment tabs (see tabs 1600a, 1600b,
1650c, 1650d, as shown in FIG. 16F) of each device, so as to form a radial assembly
for use in electrical output generating devices or driven devices, in accordance with
aspects of the present invention. FIG. 16H shows a close-up view of the interlocking
features of the tabs and devices shown in FIG 16G.

[000101] FIG. 17 presents another variation of an assembled housing for
use with a tape wound core. As shown in FIG. 17, the device 1700 includes first and
second partially encapsulating portions 1710, 1720 attached together. A portion of
the encapsulating portions 1710, 1720, along with a portion of the tape wound core
1620 has been removed {e.g., cut) to form opening 1750. The method of
manufacture and components of the device 1700 of FIG. 17 are similar to those for
the device of FIG. 13H, except an additional portion of the tape wound core 1620
remains partially exposed (i.e., not fully encapsulated). Among other things, this
variation may enhance cooling effects for the tape wound core 1620 during
operational use.

[000102] FIGs. 18A-18B show a perspective and close-up partial view,
respectively, of an exemplary cassette-type rotor or stator portion 1800 for holding a
plurality of tape wound core portions 1620 annularly about the generally ring-shaped
cassette-type rotor or stator portion 1800, in accordance with aspects of the present
invention. As shown most clearly in FIG. 18B, the tape wound core portions 1620
are each housed in a partially enclosing walled section 1810. Among other things, at

least one opening 1820 in each partially enclosing walled section allows air or fluid to
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pass about the tape wound core portions to cool the tape wound core portion during
operation of an electrical output generating device or driven device incorporating the
cassette-type rotor or stator portion 1800 and plurality of tape wound core portions
1620. In some variations, the enclosing walled section may include one or more
engagement slots or other retention and/or assembly enhancement features 1825.

[000103] FIGs. 19A-19F present another exemplary cassette-type stator
or rotor portion for housing a plurality of tape wound core portions, in accordance
with aspects of the present invention. In some implementations, as discussed with
regard to FIGs. 19D-19F, the exemplary cassette-type stator or rotor portion shown
and described with respect to FIGs. 19A-19C is usable in conjunction with the
cassette-type rotor or stator portion 1800 of FIGs. 18A-18B.

[000104] As shown in FIG. 19A, a first section 1900 of a two part
cassette-type stator or rotor portion is shown, with an exemplary tape wound core
portion 1910 emplaced therein. The tape wound core portion 1620 has within its
central opening 1620a a shaping insert 1920 for shaping the core portion centratl
opening 1620a as shown. In some implementations, the use of insert 1920 can have
important advantages beyond shaping the tape wound core portion 1620. For
example, during operation, an electrical output generating device or driven device
may produce vibrational force on the tape wound core portion 1620. In the absence
of the shaping insert 1920, the integrity of the tape wound core portion may depend
solely on an adhesive coating at the edges of the tape wound core portion 1620.
During extended or severe condition operation, the integrity of the tape wound> core
portion 1620 may fail. Insert 1920 can therefore serve as a significant enhancement

to the integrity of the tape wound core 1920.
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[000105] As further shown in FIG. 19A, a portion of the exterior shape of
the tape wound core portion 1910 is further governed by fit into the rib portions 1930
of the first section 1900. FIG. 19B shows a close up view of a portion of the first
section shown in FIG. 19A. FIG. 19C shows a close up view of a tape wound core
portion 1620 in accordance with FIGs. 19A and 19B, with a section 1940 removed
{e.g., cut away).

[000106] FIG. 19D shows a view of the first section 1900 and the
sectioned tape wound core portion 1620 of FIG. 19C engaged with a second section
1800 of the two part cassette-type stator or rotor portion. As shown in FIG. 18D, the
exterior of the tape wound core portion 1620 is further shaped by fit to wall sections
1830 of the second section 1800. The first and second sections 1900, 1800 may fit
together via snap attachment, frictional attachment, adhesive bond, sonic weld, or
other appropriate attachment mechanism or method. FIGs. 19E and 19F show two
perspective views of the assembled two part cassette-type stator or rotor portion of
FIG. 19D.

[000107] FiGs. 20-22 show views of a variation of a device having a
plurality of wedges comprising flux conducting material provides flux connection
among the tape wound core portions, in accordance with aspects of the present
invention. In FIG. 20, an exemplary cassette-type rotor or stator portion 1800 is
shown with tape wound core portions 1620 emplaced within enclosing walled
sections. Openings 1850 are shown in the walled sections of the cassette-type rotor
or stator portion 1800. Received within the openings 1850 are a plurality of flux
conducting connection poertions 2000.

[000108] Among other things, the flux conducting portions 2000 enable

flux paths to be formed between tape wound core portions 1620. The value of such
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additional flux paths includes increased flux conduction for magnet portions located
between tape wound core portions 1620 during device operation. For example, in
FIG. 11A, while magnet portion 1040b is aligned with tape wound core 750 such that
flux path P4, P, can easily form, a flux path for magnet portion 1040a may not so
easily form, due to the position of magnet portion 1040a between two tape wound
core portions. By enabling a flux path between the two tape wound core portions in
closes proximity to magnet portion 1040a, additional flux conduction may occur.

[000109] FIG. 21 shows a representative view of the added flux
conducting portions 2000 connecting tape wound core portions 1620.

[0600110] FIG. 22 shows another view of the cassette-type rotor or stator
portion 1800 with emplaced tape wound core portions 1620 and added connection
portions 2000. Also shown is an emplaced first section 1900 engaged with the
cassette-type rotor or stator portion 1800. The variation of the first section 1900
shown in FIG. 22 includes tab portions 1950 for interference fit between the
connection portions 2000 and the edge of openings 1850. The tab portions 1950 are
situated such that added connection portions 2000 are forced toward the inner radius
of cassette-type rotor or stator portion 1800, thereby enhancing contact between
adjacent tape wound core portions 1620 connected by the added connection
portions 2000 (i.e., added connection portions 2000 are forced in the direction of
narrowing distance between tape wound core portions 1620).

[000111] Example variations and implementations of devices in
accordance with aspects of the present invention have now been described in
accordance with the above advantages. It will be appreciated that these examples
are merely illustrative. Many variations and modifications will be apparent to those

skilled in the art.
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[000112] In places where the description above refers to particular
implementations of electrical output generating devices and/or electrically driven
devices, it should be readily apparent that a number of modifications may be made
without departing from the spirit thereof and that these aspects and implementations
may be applied to other electrical output generating devices and/or electrically driven
devices. The presently disclosed aspects and implementations are therefore to be

considered in all respects as illustrative and not restrictive.
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CLAIMS:

1. An electrical output generating or driven electrical device, comprising:

a coil;

a rotor assembly rotatable in a rotational direction about an axis, the rotor
assembly being generally disc-shaped and comprising a plurality of magnet portions
and a plurality of rotor flux conducting portions, each of the plurality of flux
conducting portions being sandwichably located between a pair of the plurality of
magnet portions;

a stator assembly, the stator assembly including a plurality of tape wound flux
conducting core portions, wherein each of the plurality of tape wound flux conducting
portions has a pair of extensions, wherein each of the plurality of tape wound flux
conducting extensions is oriented at an angle relative to the rotational direction of the
rotor assembly, and wherein at least a portion of each of the plurality of tape wound
flux conducting core portions partially encompasses the coil;

wherein the rotor assembly is moveable relative to the stator assembly such
that each of the pair of extensions for each of the tape wound flux conducting
portions sequentially aligns with each one of the sandwiched plurality of rotor flux
conducting portions in a first position of the rotor assembly relative to the stator
assembly during a 380° rotation of the rotor portion, each tape wound core portion
forming a flux path with at least two of the sandwiched plurality of rotor flux
conducting portions when one of the pair of extensions or the tape wound flux
conducting portions is aligned with one of the sandwiched plurality of rotor flux
conducting portions.

2. The device of claim 1, wherein the coil is attached to attached at least

one of the plurality of tape wound flux conducting portions.
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3. The device of claim 1, wherein the coil is attached to one selected from
a group of at least one of the plurality of magnet portions and at least one of the
plurality of flux conducting portions.

4. The device of claim 1, further comprising:

at [east one opening in the stator portion for communicating fluid flow
therethrough.

5. The device of claim 4, further comprising:

at ieast one fluid blade attached to the rotor portion, each of the at least one
fluid blade causing fluid motion through the rotor portion and stator portion upon

rotation of the rotor portion.

8. The device of claim 4, wherein the fluid flow is air flow.
7. The device of claim 1, wherein the coil is superconducting.
8. The device of claim 1, wherein the stator assembly further comprises:

a cassette-type portion for housing the plurality of tape wound flux conducting
portions.

9. The device of claim 8, wherein the cassette-type portion includes a
plurality of walled sections for retaining the plurality of tape wound flux conducting
portions.

10.  The device of claim 9, wherein each of the plurality of walled sections
includes an opening for enhancing fluid flow therethrough.

11.  The device of claim 8, wherein each of the plurality of walled sections
includes an engagement slot for engaging one of the plurality of tape wound flux
conducting portions.

12.  The device of claim 9, wherein each of the plurality of tape wound flux

conducting portions has an outer edge, and wherein each of the plurality of walled
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sections includes a shaping wall portion for shaping at least a portion of the outer
edge of one of the plurality of tape wound flux conducting portions.

13.  The device of claim 8, further comprising:

a ribbed portion support portion for the plurality of tape wound flux conducting
portions.

14.  The device of claim 13, wherein the ribbed support portion includes a
plurality of ribs, each of the plurality of ribs for shaping the outer edge of one of the
plurality of tape wound flux conducting portions.

15.  The device of claim 14, wherein each of the plurality of tape wound flux
conducting portions has a central opening, the device further comprising:

a plurality of shaping inserts receivable in the central opening of each of the
plurality of tape wound flux conducting portions.

16.  The device of claim 15, wherein the cassette-type portion is attachable
to the ribbed support, and wherein the cassette-type portion, the ribbed support, and
the shaping insert shape the plurality of tape wound flux conducting portions.

17.  The device of claim 13, further comprising:

a plurality of added connection portions, one of the plurality of connection
portions flexibly connecting each sequential pair of tape wound flux conducting core
portions.

18.  The device of claim 17, wherein the cassette-type portion includes a
plurality of openings for receiving the plurality of added connection portions.

19.  The device of claim 18, wherein the ribbed portion includes a plurality
of tabbed portions, wherein each of the plurality of tabbed portions is situated so as
to interference fit with one of the plurality of added connection portions within one of

the plurality of openings in the cassette-type portion.
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20.  An electrical output generating or driven electrical device, comprising:

a coil;

a rotor assembly, the rotor assembly being rotatable in a rotational direction
about an axis, wherein the rotor assembly includes a plurality of tape wound flux
conducting core portions, wherein each of the plurality of tape wound flux conducting
portions has a pair of extensions, wherein each of the plurality of tape wound flux
conducting extensions is oriented at an angle relative to the rotational direction of the
rotor assembly, and wherein at least a portion of each of the plurality of tape wound
flux conducting core portions partially encompasses the coil;

a stator assembly, the stator assembly being generally disc-shaped and
comprising a plurality of magnet portions and a plurality of stator flux conducting
portions, each of the plurality of flux conducting portions being sandwichably located
between a pair of the plurality of magnet portions;

wherein the rotor assembly is moveable relative to the stator assembly such
that each of the pair of extensions for each of the tape wound flux conducting
portions sequentially aligns with each one of the sandwiched plurality of stator flux
conducting portions in a first position of the rotor assembly relative to the stator
assembly during a 360° rotation of the rotor portion, each tape wound core portion
forming a flux path with at least two of the sandwiched plurality of stator flux
conducting portions when one of the pair of extensions or the tape wound flux
conducting portions is aligned with one of the sandwiched plurality of stator flux
conducting portions.

21. A tape wound flux conducting core assembly for use in an electrical
output generating device or driven electrical device, the assembly comprising:

a first housing portion;
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a second housing portion attached to the first housing portion, the attached
first and second housing portions forming a cavity;

a tape wound core portion adhesively impregnatable and receivable within the
cavity formed by first housing portion and the second housing portion.

22.  The assembly of claim 21, further comprising:

a sectioned opening in the first housing portion, the second housing portion,
and the tape wound core portion.

23.  The assembly of claim 22, further comprising:

at least one attachment feature attached to the first housing portion.

24.  The assembly of claim 23, further comprising:

at least one attachment feature attached to the second housing portion.

25.  The assembly of claim 21, wherein the first housing portion and the
second housing portion partially encompass the tape wound core portion.

26. The assembly of claim 22, further comprising:

a protective layer for the sectioned opening in the tape wound core portion.

27.  The assembly of claim 26, wherein the protective layer is selected from
a group consisting of a coating, a protective cover, and a chemical treatment.

28.  The assembly of claim 21, further comprising:

at least one adhésive receiving opening.

29. The assembly of claim 28, further comprising:

at least one port opening.

30. The assembly of claim 29, wherein a suction force is communicable
with the at least one port opening.

31.  The assembly of claim 21, wherein the first housing portion includes at

least one flow channel for enhancing adhesive flow within the cavity.
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32.  The assembly of claim 21, wherein the first housing portion comprises:

a stand; and

an adhesive delivery mechanism.

33.  The assembly of claim 32, wherein the adhesive delivery mechanism
includes a reservoir.

34.  The assembly of claim 32, wherein the stand is removable.

35.  The assembly of claim 33, wherein the reservoir is removable.

36.  The assembly of claim 32, wherein the adhesive delivery mechanism
includes a conduit.

37.  The assembly of claim 32, wherein the adhesive delivery mechanism
includes a restrictor.

38.  The assembly of claim 21, wherein at least a portion of the first housing
portion is removable.

39.  The assembly of claim 21, wherein at least one of the first housing
portion or the second housing portion includes a shaping feature for shaping the tape
wound core portion.

40. A flux conducting assembly, comprising:

a plurality of tape wound flux conducting core assembilies, each of the tape
wound core assemblies including:

a first housing portion;

a second housing portion attached to the first housing portion;

a first housing attachment feature extending from at least one of the
first housing portion or the second housing portion;

a second housing attachment feature extending from at least one of the

first housing portion or the second housing portion;
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a tape wound core portion adhesively encompassed between the first
housing portion and the second housing portion;

wherein each of the plurality of tape wound flux conducting core assemblies is
attached to two adjacent ones of the plurality of tape wound flux conducting core
assemblies to form an assembly thereof.

41. A method for making an adhesive impregnated tape wound fiux
conducting core assembly, the assembly including a first housing portion having an
adhesive receiving opening and a pressure delivery port; a second housing portion
attachable to the first housing portion, the first and second housing portions upon
attachment forming a cavity; and a tape wound core, the method comprising:

receiving the tape wound core within the cavity formed by attaching the first
housing portion to the second housing portion;

delivering adhesive to the cavity via the adhesive delivery opening;

following delivery and curing of the adhesive, sectioning a portion of the first
housing portion, the second housing portion, and the tape wound core to form an
opening in the adhesive impregnated tape wound flux conducting core assembly,

42. The method of claim 41, further comprising:

communicating a suction pressure with the pressure delivery port
contemporaneously with delivering adhesive to the cavity via the adhesive delivery
opening.

43. A method for making an adhesive impregnated tape wound flux
conducting core assembly, the assembly including a first housing portion having an
attached stand and an attached adhesive delivery mechanism; a second housing
portion attachable to the first housing portion, the first and second housing portions

upon attachment forming a cavity; and a tape wound core, the method comprising:
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receiving the tape wound core within the cavity formed by attaching the first
housing portion to the second housing portion;

orienting the first and second housing portions on the attached stand;

delivering adhesive to the adhesive delivery mechanism; and

following delivery and curing of the adhesive, removing the stand and the
adhesive delivery mechanism.

44.  The method of claim 43, further comprising:

sectioning a portion of the first housing portion, the second housing portion,
and the tape wound core to form an opening in the adhesive impregnated tape
wound flux conducting core assembly.

45. A tape wound flux conducting core assembly for use in an electrical
output generating device or driven electrical device, the assembly comprising:

a tape wound core having a non-conductive protective coating and a
sectioned opening; and

a first structural holder engageable with the tape wound core.

46. The assembly of claim 45, further comprising:

a second structural holder engageable with the tape wound core.

47. The assembly of claim 46, wherein the first structural holder includes a
first structural holder attachment extension, and wherein the second structural holder
includes a second structural holder attachment extension.

48. A method of impregnating a tape wound core, the tape wound core
being stretchably extendible in a direction generally

orthogonal to the radial direction of the unextended core from a first position to a
second position, the method comprising:

strechably extending the tape wound core from the first position to to the
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second position;

applying adhesive fo the tape wound core in the second position; and

returning the tape wound core to the first position.

49,  An electrical output generating or driven electrical device, comprising:

a coil;

a rotor assembly rotatable in a rotational direction about an axis, the rotor
assembly being generally disc-shaped and comprising a plurality of magnet portions
and a plurality of rotor flux conducting portions, each of the plurality of flux
conducting portions being sandwichably located between a pair of the plurality of
magnet portions and extending generally parallel to the axial direction;

a stator assembly, the stator assembly including a plurality of tape wound flux
conducting core portions, wherein each of the plurality of tape wound flux conducting
portions having a horseshoe shaped opening, wherein each of the plurality of tape
wound flux conducting portions is oriented at an angle relative to the rotational‘
direction of the rotor assembly, and wherein the coil is received within the horseshoe
shaped opening;

wherein the rotor assembly is oriented with regard to the stator assembly such
that at least a portion of the plurality of extending magnet portions and flux
conducting portions are received within the horseshoe openings in the plurality of
tape wound flux conducting portions of the stator assembly and moveable relative
thereto that each of the plurality of tape wound flux conducting portions is alignable
with each of the sandwiched plurality of rotor flux conducting portions during a 360°
rotation of the rotor portion relative to the stator portion, each tape wound core
portion forming a flux path with at least two of the sandwiched plurality of rotor flux

conducting portions when one of the pair of extensions or the tape wound flux
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conducting portions is aligned with one of the sandwiched plurality of rotor flux

conducting portions.
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component,

encapsulating the metglas core.
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-{Gravity drip resevoir

. ‘...“.‘.w N o . A i

+ [The finished assembly Is placed on a flat
. |surface as shown. Then a polymer, Sized to match the volume needed
.« [adhesive or epoxy, etc, is pured into the plete fill.

*{gravity drip resevoir DR : i Ce Lt e =

L BN S T
0 k) - <

%

L 3
:4The height of the

randomly chosen. i
¥ireconfigured to lower or higher on the

advantage to having a portion of
the metglas core exposed.

a0 FIG. 13D
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PN A S,
Using gravity, the epoxy Is slowly
Idriped down to the bottom of the
“lcontalner.

F Jithe polymer.

4 i

A gap allows for this
feature to be cut off at a

ALY
2

7
molded into the part or can mw.w”m
be installed as a secondary &3

1310

FIG. 13E
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Utilizing capillary a
Imolecules are systematically pushed out.
The drip speed or fill speed of the
overall process is timed properly with the
_ﬁ fill speed of the capillary action, creating
volidless filling process.

fzt4Polymer going into gaps
iifluid level rises.

1320 FIG. 13F
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1320

A primary novelty of this embodiment is that the
' slow nature of this type of fill does not have to be

done on any kind of special slow fill rate machlne. ;
- Infact, the process can be done by hand by simply

filing the resevoire. The slow fill rate is
“accomplished by the device Itself allowing for
H”.sazw::m_vx easy mass production. In a sense, an
*expensive and speed limited filling machine can
wum surpassed by a team of workers with

simple vials of epoxy. 7
#The fill speed and fill quality may be impoved with ¢
u,...<_cB=o=. .,

Some capillary filling could
omplete the core above the
eight of the device as

e VR Rl
gh fill rate,
capilary action is always slightly
gahead of the fluid level, creating
i filling effect that pushes out

fthe parts to allow for optimal
liquid flow around the core as
it Is filling.

ashion. Almost like a candle
ick pre-wetting as the liquid
ax rises.

FIG. 13G
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Special care could be implemented to mold the part in
such a way so that{he part lines do not reveal the secret.

FIG. 13H
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A raw metglas torodial core can be
slinky stretched to expose surface
area for bonding preparation. By
simple part manipulation, gaps can
be created to induce adhesive
between layers. After prep, it can
be returned to its original form.

2 5 B S D TSN

ST O st Sy P

FIG. 15
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A mu__.m..s_hyo::n torodial core Is laid down into the unz.m This im
shows large gaps and tubular sections for simplicity.

age

FIG. 16B
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1650

1650c

top plece is then Installed and fused to the
PRlower piece. In the tooling or with additional
part features, the timing of the alignment tabs
could be controlled.

1600

FIG. 16C
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1650a

A - TR
“ R ..
P A

low viscoslty epoxy is _amnam ,

under pressure with a custom
njection tool. The “epoxy”

could be any suitable chemical
hat initially has low viscosity
nd then hardens. Performance

properties of heat, vibration, etc
ould be considered.

TSIE u..m».y:um.v.
R S
Loty ey

are designed as a distribution system for ;
&

Teven filling. :

1 1 During filling the tooling would help

.." lsupport the thin walled parts on all sideg.

uction is wuv: d to n_.mmno.m .
acuum for minipal void filling and
o draw the epoxy through the part

.wmw.ﬁ ; ' can sit
ﬁmmi allow for the epoxy to

o

harden or be accelerated by

his seal éould hie a

lsonic weld, RF Weld,

solvent weld, glued
oint, press fit, etc.

FIG. 16D
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e ik b
The completed part is then
2+ loaded Into a fixture for
#cutting via laser, grinding,
w.imnﬁ Jet, EDM, etc. An
angled cutting position is
:shown as one embodiment.
{.Stralght cuts are also
possible/

1690 - . FIG. 16E
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to share fasteners. Various other configurations
Ncould include snap tabs, retaining rings.

FIG. 16H
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e . ta Lo

nother embodiment could be a structure
- hich allows for cooling of the Metglas by
“efexposing part of the metglas coil. This part
ould be fabricated in identical fashion,
except the tooling would need to aid in
sealing off to the coil to prevent leaks,
_lalthough it will likely be impossible to-
completely seal because of the direction of
the coll laminations, the design of the coil
support features, epoxy viscosity, and
“iplacement of injectors and other design

51§
Jexposed metglas disipates

Etheat

L S PR N LT
- {Tooling feature or "throw away™ part
*. - {which takes up the void and is later fpulled
off could be implemented to achieye the

goals of this design.

Gy e

FIG. 17
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