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ABSTRACT OF THE DISCLOSURE
Various insulations that employ magnetic clasps are disclosed herein.
Insulation is formed as a panel of an insulation material. A magnetic clasp is attached
to the panel. The magnetic clasp has a magnetib component that Is substantially
flush with a face of the panel. The magnetic component comprises a mixture of a

ferromagnetic material and the insulation material.
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MAGNETIC CLASPS FOR INSULATION

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application claims priority to U.S. Provisional Application No.

62/202,114, filed August 6, 2015.

BACKGROUND
[0002] Insulation may be used for many different purposes. Where high or low
environmental temperatures may occur, insulation may protect objects from
condensation, freezing, melting, expansion, contraction, and other effects. Energy
may be saved by using insulation to maintain temperature. Insulation can also serve

to control noise, protect from physical damage, and for other purposes.

BRIEF DESCRIPTION OF THE DRAWINGS
[0003] Aspects of the present disclosure can be better understood with reference
to the following drawings. It is noted that the elements in the drawings are not

necessarily to scale, with emphasis instead being placed upon clearly illustrating the

principles of the embodiments. In the drawings, like reference numerals designate
- like or corresponding, but not necessarily the same, elements throughout the several

VIEWS.

[0004] FIG. 1A illustrates a perspective view of an example of insulation having
magnetic clasps according to an embodiment.

[0005] FIG. 1B illustrates a perspective view of an example magnetic clasp that

- can be used in the insulation shown in FIG. 1A according to an embodiment.
1
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[0006] FIG. 1C illustrates a magnified perspective view of the example of

iInsulation having'magnetio clasps shown in FIG. 1A according to an embodiment.

[0007] FIG. 1D illustrates an exploded perspective view of an example of a

magnetic clasp according to an embodiment.

[0008] FIGS. 2A and 2B illustrate perspective views of an example structure
utilizing panels having magnetic clasps according to an embodiment.
[0009] FIG. 2C illustrates a perspective view of another example structure

utilizing panels having magnetic clasps according to an embodiment.

DEFINED DESCRIPTION
[0010] Magnetic closures for insulation or other materials are disclosed herein.
The term magnetic material can include any material capable of producing a magnetic
fleld such as, for example, ferromagnetic materials, and can be anisotropically or
isotropically charged. As used herein, the term magnetic clasp can refer to any object

that can be used in conjunction with another object to hold something together or to

hold or attach something via a magnetic field. For example, a magnetic clasp that is
magnetized can be attracted to another magnetic clasp that is also magnetized.
Alternatively, a magnetic clasp can produce an attraction with a clasp that is not itself
magnetized. Also, a magnetic clasp can be attracted to other objects or materials for

attachment to ferrous or ferromagnetic materials or structures that can be magnetized

or unmagnetized.
[0011] In some embodiments, the magnetic- material described herein can

Incorporate materials compatible with insulation materials, for example, magnetic
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material can be made of 80% ferromagnetic material (e.g., neodymium, or others)
and 20% insulation material (e.g., polyurea, or others), or other ratios. A magnetic

material mixture including ferromagnetic material and insulation material can make a

physically resiliept or tough magnet that can bond well with materials similar or
compatible to the insulation material. In further embodiments, the magnetic material
can include other insulation materials, other ferromégnetic materials or ferromagnetic
ores, and in different proportions. The magnetic materials described herein can
alternatively not include any insulation material(s). A magnetic clasp can have
magnetic component(s) as well as non-magnetic component(s), for example, an
attachment component, to aid a connection, attachment, or bond to insulation or other
materials.

[0012] An insulation component can, for example, be formed of polyisocyanurate
or other material suitable for the application. For example, an insulation component
can be chosen for temperature insulation sound insulation, physical protection or
resilience, armor, flexibility, among other properties. Polystyrene, polyethylene,
polyolefin, polyurethane, polyisocyanurate, polymide, phenolic foams, elastomeric
foams, cellular glass, silica aerogel, mineral fiber, high temperature fiber, perlite,
microporous, granular, calcium silicate, textile glass, melamine, polyurea, fiberglass,
PVC jacket, #VDC film, metal rolls and sheeis, and other insulation materials can
also be used along with the magnetic materials, components, and closures described
herein.

[0013] Some embodiments provide for strong bonds between the magnetic

component and the insulation component, allowing strong magnetic force to be used.
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For example, in one embodiment, the magnetic components of magnetic insulation
can include neodymium and polyurea. This mixture (e.g., about 80% neodymium and
20% polyurea, or other ratios) is formed and pressed Into strips. In other
embodiments, the mixture can include polyurea and iron. Further embodiments can
Include aramid or para-aramid synthetic fiber and ferromagnetic material.  This
embodiment can be used for physically strong, armor-type 1nsulation applications. The
magnetic components for magnetic insulation can be made in any shape using forms
of various shapes. Magnetic components can refer to strips of magnetic material, or
can refer to any discrete shape.

[0014] The mixture forming a magnetic component can be poured into a mold to
form the component in the mold. In some embodiments. the mold can form the
mixture, at least in part, to include a fin, wedge, arrow, or other shape or form.
Another material (or the same mixture) can be poured into the same mold to form a
magnetic clasp. In some cases, the mixture is not completely cured before the next
layer Is poured, extruded, calendared, or otherwise attached to the magnetic
component. [n further embodimeh-ts, a fin, wedge, arrow, barb, or other shape can

be attached thereafter using mechanical attachment. Interference, friction, glue,

epoxy, or other methods.
[0015] The magnetic component, with or without a fin, wedge, arrow, or other
shape, can be attached or connected to insulation, such as a sheet, board or panel

of insulation. The insulation can be formed by pouring, extruding, etc. in connection

with the magnetic component. In some cases, the material or mixture comprising the
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magnetic component is not completely cured before the insulation is poured,
extruded, calendared, or otherwise attached to the ﬁmagnetic component or clasp.

[0016] The magnetic material or mixture can be chosen to match the composition
of insulation to be held with the magnetic clasp. This can allow for a strong bond
between the magnetic material of the magnetic component of the clasp to the
insulation material. In some embodiments, the magnetic material or mixture chosen
includes a material similar to or the same as the insulation material. In other
embodiments, any materials that allow for a strong or solid bond can be used. Where
a non-magnetic fin, arrow, trapezoid, wedge, or other shape is connected to the
magnetic component, the non-magnetic material can also be chosen for its ability to
bond well with the other materials in use.

[0017] Embodiments of the magnetic clasping components can be formed from a
base material, including but not limited to: Polyurea, Elastomeric, Cellular Glass,
Polystyrene, Polyisocyanurate, Polyurethane, or any of the other insulation materials
~ discussed heréin.' Other materials can also be used to make the compatible magnetic
materials and the additional structure. These and other materials are mixed with the
ferromagnetic material at the point of manufacture in a high ratio (e.g., 30-80%) by
weight, forming a magnetic material.

[0018] In one embodiment, the ferromagnetic material and a resin blend
- formulation which consists of various amine terminated molecules of varying sizes
and type is mixed with a shear mixer. Next, polyisocyanate pre-polymer is mixed in.
The quickly setting mix is a slurry that is pressed into a mold. The slurry sets into the

magnetic component. One or more of these base materials as listed above are mixed
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in a similar fashion as described for polyurea with a magnetizable ore or a
magnetizable substance at the point of manufacturing the component to be clasped
(e.g., pipe insulation, sheets or others) making the magnetic clasping system
incorporated into the manufacturing process. In some embodiments, the magnetic
clasping system may be affixed after the components to be clasped are manufactured
and installed with glue, friction, or other methods.

[0018] The magnetized clasping system involves an embedded magnetic or
magnetically ‘attr'aotive material (L.e., ferrous) into clasps, pipe insulation, sheet
iInsulation, and other materials, in a manner that I1s secure and non-destructive. The
parts may pbe clasped and un-clasped without damage to the parts being clasped.
This Is accomplished by making the magnetic component described above and in
many embodi‘ments, Joining the magnetic component with an additional structure (like
-~ a fin) so that thé magnetic clasps are structurally compatible with the insulation
material or other material to be clasped, and have a strong or nearly inseparable bond
the insulation material or other material to be clasped. This magnetic material mix
comprising the insulation (or other) material can bond well with purer forms of the
insulation (or other) materials. The magnetic material can be altered or designed to
~ suit the application. The shape and form of the magnets or magnetic clasps
embedded into the insulation material or other méterial to be clasped can also be
designed or chosen as desired to suit the application.

[0020] Magnetic sheets or boards of insulation can be used for a variety of

purposes, and can be made separately such that it can be attached to a variety of

surfaces and various structures. Magnetic sheets or boards of insulation can also be

0



CA 02938285 2016-08-05

Attorney Docket: 171202-2040

made In more than one piece. In some embodiments, magnetic sheets or boards of
insulation cank be made to fit together, for example, by making complementary shapes
at edges of the sheets or boards. In one embodiment, a top edge of a magnetic
insulation sheet can have a shape that is complementary to a bottom edge of another
magnetic insulation sheet to be placed above and adjacent to the insulation sheet.
To this end, in some embodiments, a top edge of a magnetic sheet of insulation can
have a shape thaf IS compiementary to a shape of its own bottom edge. In this case,
many sheets having substantially the same shape can fit together top-to-bottom.
Likewise, each edge of a sheet can be designed to be complementary to opposite
edges (e.g. top-to-bottom, and left-to-right). For example, a tongue and groove, ship
lap, butt joint, or other types of designs can be utilized.

[0021] In other embodiments, edge shapes can be more specifically designed to
fit with othér specifically designed edge shapes bf a magnetic sheet or board of
insulation. For example, sheet edges that are designed to be a bottom piece can
have a flat or otherwise specifically designed edge, and sheet edges that are
designed to be a top piece can have another specifically designed edge, and so on.
A magnetic sheet of insulation can be substantially square, or can be triangular,
pentagonal, hexagbnal, or other shapes. Multiple different shapes can be designed
to fit together for a particular application. Also, in some embodiments, magnetic
sheets or boards can be rigid, and in other embodiments, they can be flexible or
rollable. In some-embodiments, the magnetic sheets can be cut to fit a particular size

or application, while maintaining their magnetic properties. To this end, magnetic

strips can be designed to be able to be cut and maintain their magnetic properties,
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for example, by pole alignment in the magnetic strips. In other embodiments, a
plurality of segmented strips or a plurality of magnetic clasps can be used, and the
magnetic sheets can be cut between the segments, clasps, or strips.

[0022] A number of magnetic sheets or boards of insulation can be assembled
into a larger shape. For example, magnetic sheets or boards of insulation that are
rectangular in shape can be assembled into a larger rectangular shape. The
magnetic properties of the magnetic sheets or boards can be achieved by attaching
a magnetic clasp or magnetic clasping system to a sheet or board of insulation.

[0023] In one embodiment a magnetic clasping system can be installed on sheets
of Insulation. The sheets or boards of magnetic insulation can be assembled to
Insulate a wélk-ih Cooler. or other structure. The sheets of boards of magnetic
insulation can be attached to a skeleton structure of ferrous materials (e.g., steel
studs or other metallic structural components) to form walls of the structure. In other
embodiments, the sheets of boards of magnetic insulation can be attached to existing
walls ot the structure. This can maintain a temperature within the structure, or provide
insulation betweén the interior of the structure and exterior of the structure, as
desired. In some embodiments magnetic clasps can also be attached to a structure
to mate with magnetic clasps of magnetic insulation sheets or boards.

[0024] The magnetic clasps for magnetic insulation sheets or boards can
comprise an in;ulation-compatible substance and magnetic material. These
magnetic clasps can be attached to or incorporated into sheets of insulation to form
magnetic insulation sheets or boards. In diﬁerent.embodiments the sheets can be

insulated or not insulated. The magnetic clasping system can be used to create
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temporary structures or used permanently. A magnetic clasp can have a magnetized
strip or other shape of magnetic component, and can be shaped or designed to
prevent the magnetic strip from coming out or tearing loose from the sheet or board.
- The depth of fhe Insertion of the magnetized component can vary. The shape of the
magnetized components can vary. For example, a magnetized component can
comprise a beveled shape, a tail, a barb, an arrowhead, or other shape to aid its
attachment to the insulation sheet or board.

[0025] In some embodiments the magnetized component can, be attached to
- another oomponént, such as an attachment component in the form of a barb, an
arrowhead, a beveled shape, or another shape of material to aid its attachment to the
insulation sheet or board. These shapes of material can be used to securely attach
the magnetized clasp comprising the magnetized strip and the other shape of material
to the insulation sheet or board. In other embodiments, the magnetic components
- can be attached t‘o the insulation as a magnetic clasp without a tail, barb, arrowhead,
or other shape designed to aid its attachment. .

[0026] Turning now to the drawings, various structural and functional aspects of
the embodiments are described in further detail. It should be appreciated that the
drawings are llustrative of examples. Further devices may look substantially
 different, while incorporating the principles described herein.

[0027] FIG. 1A illustrates a perspectiVe view of an example of a sheet, board, or
panel of magnetic insulation 100 having magnetic clasps 103 according to one

embodiment. In this embodiment the length of each magnetic clasp 103 runs laterally

for most of the length of the magnetic insulation 100, or substantially the length of the

9
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magnetic insulation. In other embodiments, the magnetic clasps can be oriented
otherwise, for exémp\e vertically, or diagonally, or each magnetic clasp can have a
different orientation.

[0028] While the length of each magnetic clasp runs substantially the length of
the magnetic insulation 100, in other embodiments, the magnetic clasps can be
segmented Into short pieces of similar or varying shape(s), run half the length, a
quarter length, dr another fraction of the length of the magnetic insulation 100.
Further, the magnetic clasps can instead be discrete shapes, for example, such as
circles of magnetic material attached at various locations substantially flush with the
face of the magnetic insulation 100. In some embodiments the magnetic clasps are
offset from the fa.ce of the magnetic insulation, but can have a face of the magnetic
clasp that is substantially paraliel to the face of the magnetic insulation:.

[0029] The magnetic insulation 100 can also-be called a magnetic insulation
sheet, magnetic insulation board, or magnetic insulation panel. It should be
appreclated that the magnetic insulation 100 and magnetic clasps illustrated in FIG.
1A are provided. by way of example only. In other words, the embodiments of
magnetic clasps for magnetic insulation described herein may vary in size, shape,
and torm, and can be used for insulating many types of assembilies, structures, etc.
The embodiment shown in FIG. 1A is representative and not intended to be limiting
of the embodiments.

[0030] The magnetic insulation 100 is substantially rectangular in shape. Other
embodiments can have other shapes. The rectangular magnetic insulation 100 has

four edges, a top edge, a bottom edge, a left edge and a right edge, as shown. These

10
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descriptors are used for descriptive convenience, but the magnetic insulation 100 can
be oriented otherwise such that these edges are in a different location than shown.
The magnetic insulation 100 has magnetic clasps 103 on one face of the magnetic
iInsulation. cher embodiments can have magnetic clasps on both faces of the
- magnetic insulatibn 100.

[0031] The magnetic insulation 100 has tongue and groove-type edges. For
example, the groove edge 106, corresponding to the left edge of the magnetic
insulation 100. While not visible, the right edge of the magnetic insulation can have
a complementary shape, such as a tongue-shaped edge. The top edge of the
~ magnetic insulation 100 is shown naving a tongue edge. The bottom edge of the
magnetic insulation 100 is shown having a grooves edge. The groove edge can be
designed to receive the tongue edge. While the tongue and groove edges of the
magnetic insulation 100 are sh_own as curvea, they can also be ridged or a more
complex shape. In some embodiments, the edges can interlock. In some
embodiments, the tongues and grooves, or edges having complementary shapes,
can be coated to provide greater friction between them. Other surfaces of the panels,
boards, or sheets can also be coated to provide greater friction.

[0032] FIG. 1B illustrates a larger perspective view of one of the magnetic clasps
103 of FIG. 1A. The magnetic clasp 103 has a magnetic strip 109 and a back. panel
112 aftached to the magnetic strip 109. The magnetic strip 109 can be a magnetic
material. The wedge 112 can also be called a tail, or a shape of material attached to

the magnetic strip 109. The wedge 112 can be described as having a trapezoidal,

beveled, or wedge shape. Other shapes, such as a barb, an arrow, or other shape

11
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can be used instead of the wedge shape of the wedge 112. The wedge shape or
other shape can help to securely hold the magnetic clasp 103 to the magnetic
~insulation 100.

[0033] In some embodiments, the magnetic clésp 103 can be formed in a mold.
-or example, a magnetized slurry can be poured in the mold to form the magnetic
strip 109, and then another layer is poured in the mold to form the wedge 112 securely
attached to the magnetic strip 109. In other embodimehts, the magnetic strip 109 can
be formed in a first mold, and can be placed in athher mold to form the wedge 112
attached to the magnetic strip 109. The wedge 112 can be any material that can
make a secure connection with the magnetic clasp 103. In further embodimen'ts, the
magnetic clasp 103 can be formed in other ways, and the magnetic strip 109 can be

attached to the wedge 112, for example, using glue, epoxy, other adhesive, or other
material. While the magnetic strip 109 is described as a strip, in other embodiments
the magnetic strip 109 can be replaced with a magnetic component or plurality of
magnetic components having individual or discrete shapes.

[0034] FIG. 1C illustrates a larger perspective view of one of the magnetic clasps
103 of FIG. 1A attached to the insulation panel of the magnetic insulation 100. This
view further shows that the wedge 112 can be used to hold the magnetic clasp 103
having the magnetic strip 109 to the insulation panel of the magnetic insulation 100,
for example, to increase the pulil-out force. The magnetic clasp 103 can be held to
the magnetic \insulation 100 by mechanical interference or friction upon insertion into
- tnsulation. In othér embodiments, the magnetic clasp(s) 103 can be placed in a mold

and an insulation material can be poured or injected into the mold with the magnetic

12
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~ clasps 103. In further embodiments, the magnetic clasps 103 can also be attached
to the magnetic insulation 100 using glue, epoxy, other adhesive, or other material.
[0035] FIG. 1D illustrates a magnetic clasp 115. The magnetic clasp 115 has
three layers or components, including an attachment layer 118, a magnetic layer 121,
and a facing layer 124. In this embodiment, the magnetic layer 118 is mixed with
polyurea where the ferromagnetic material or ore s 80% by weight. Other mixtures
can be used. After this mixture is formed, the attachment layer 118 is added. The
attachment layer has a material compatible with the magnetic layer, for example, the
same mixture or another mixture having the same materials (e.g., 50% polyurea, 50%
. ferromagnetié material). The attachment layer (or component) can also comprise
completely difterent material(s) than the magnetic component and/or the insulation.
The attachment layer can be flat as shown, or can have a beveled shape, a
trapezoidal shape, a wedge shape, an arrow shape, a barbed shape, or other shape
for attachment to insulation or other material. The facing layer 124 can be thin, and
can be used for the protection of the magnetic layer 121. In one embodiment, the

facing layer can be a foil or a sheet metal.
[0036] FIG. 2Aillustrates a structure 203 utilizing magnetic insulation panels 206.

Each of the magnetic insulation panels 206 can be substantially similar to the

magnetic insulation 100 of FIG. 1A. The structure 203 can be a walk-in cooler, a
- sound recording .foom, or another kind of room. To this end, the insulation of the
insulation panels 206 can be chosen for sound insulation, temperature insulation, or
other purposes. The structure 203 can be illustrative of any kind of structure in which

the magnetic insulation panels 206 are utilized.

13
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[0037] The structure 203 has a number of wall frame structures. including the wall
frame structure 209. The wall frame strurcture 209 can have metal studs, or studs
having a ferrous or magnetic material. In other embodiments, the studs can be non-
magnetic material and can have magnetic clasps or other magnetic material attached
to them, or can have a wall attached to the studs of the wall frame that is ferrous or
magnetic, or has ferrous or magnetic clasps. The magnetic insulation panels 206 can
be attached magnetically to the ferrous or magnetic studs of the wall frame structure
- 209. The mégnetic insulation panels 206 can interlock using tongue and groove
shaped edges of the magnetic insulation panels 206, as described previously. As
shown, a front face of the magnetic insulation panels 206 can be seen. The front
face of each of the magnetic insulation panels 206 is shown having an insulation
material, and no magnetic clasps. In other embodiments, the front face of each of
- the magnetio‘insUIation panels 206 can have magnetic clasps. While not seen, the
back face of each of the magnetic insulation panels 206 can have magnetic clasps to
hold the magnetic insulation panels 206 to the wall frame structure 209. A lateral
magnetic strip can allow for a wide variety of lateral placements for each magnetic
insulation panel on the, as the magnetic strip need not have the same spacing as the
~ vertical studs. Diagonal strips can have similar effects. However, as discussed,
magnetic clasps can be long or short strips, or any'discrete shape, and a plurality of
such clasps can be placed anywhere on a face of a magnetic insulation panel.

[0038] FIG 2B illustrates another perspective view of the structure 203 of F1G. 2A.

This view shows another side of the wall frame structure 209 than is shown in FIG.

~ 2A. From this view, the back face of each of the magnetic insulation panels 206 is

14
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shown having magnetic clasps 212 to hold the magnetic insulation panels 206to the
wall frame structure 2009.

[0039] FIG 2C illustrates a perspective view of another structure 223.‘ The
structure 223 has magnetic insulation panels 226 and 229. The magnetic insulation
panels 226 and 229 are different sizes, the panels 226 being much larger and the
panels 229 béing much smaller. In some embodiments, the panels 226 can be cut
from the panels 229. To this end, the magnetic clasps (not shown) on the back of the
panels can be designed to be cut and retain their magnetic properties, or a pattern of
magnetic clasps can be used and the panel can be cut between magnetic clasps.

[0040] Although embodiments have been described herein in detail the
- descriptions are by way of example. The features of the embodiments described
herein are representative and, in alternative embodiments, certain features and
elements may be added or omitted. Additionally, modifications to aspects of the
embodiments described herein may be made by those skilled in the art without
departing from the spirit and scope of the present invention defined in the following

-~ claims, the scope of which are to be accorded the broadest interpretation so as to

encompass modifications and equivalent structures.
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CLAIMS

Theretore, the following is claimed:

1. Insulation comprising:
a panel having a face and a plurality of edges, the panel comprising an

~insulation material; and

a magnetic clasp of a plurality of magnetic clasps being attached to the
panel, the magnetic clasp comprising a magnetic component that is substantially

~ flush with the face of the panel,

wherein the magnetic component comprises a mixture of a

ferromagnetic material and the insulation material.

2. The insulation of claim 1, wherein the magnetic clasp further comprises

~an attachment component, the attachment component being attached to the

magnetic component and attached to the panel, wherein the attachment component

IS substantially embedded in the panel.

3. ‘The insulation of claim 2, wherein the attachment component comprises

" the mixture of the ferromagnetic material and the insulation material.

4, The Insulation of claim 2, wherein the attachment component comprises

another mixture of the ferromagnetic material and the insulation material.

16
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D. The insulation of claim 2, wherein the attachment component comprises

- the mixture of the ferromagnetic material and the insulation material.

O. The insulation of claim 1, wherein the magnetic clasp further comprises
a facing layer over the magnetic component, wherein the facing layer is substantially

flush with the face of the panel.

7. The insulation of claim 1, wherein the magnetic clasp is a strip that runs
substantially from a first edge of the plurality of edges of the panel to a second edge

of the plurality of edges.

8. The insulation of claim 1, wherein the magnetic clasp comprises a
discrete shape, the discrete shape having a surface that is substantially flush with the

face of the panel.

9. The insulation of claim 1, wherein a first edge of the plurality of edges

has a complementary shape with a second edge of the plurality of edges.

10.  The insulation of claim 1, wherein at least one edge of the plurality of

edges has a complementary shape with an edge of another panel of insulation.

11. The insulation of claim 1, wherein the plurality of edges are coated to

increase friction.

17
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12.  The insulation of claim 1, wherein panel is one of a plurality of panels
that can be assembled edge-to-edge on a structure comprising at least one

ferromagnetic material, the plurality of panels being magnetically held to the structure

using the magnetic clasps.

18
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