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SHIELDED MAGNETIC ATTACHMENT
APPARATUS

CROSS REFERENCE TO RELATED PATENT
APPLICATION

[0001] This patent application relates to U.S. Provisional
Patent Application Ser. No. 61/499.472 filed on Jun. 21,2011
entitled SHIELDED MAGNETIC ATTACHMENT APPA-
RATUS which is incorporated herein by reference in its
entirety.

FIELD OF THE INVENTION

[0002] This invention relates to shielded magnetic attach-
ment apparatuses, and more specifically to shielded magnetic
attachment apparatuses comprising release mechanisms.

BACKGROUND

[0003] As consumer electronics technology progresses,
there is an ongoing shift towards more portable mobile
devices. For instance, cell phones, smart phones, tablets, and
portable music players are all examples of technologies
resulting from this shift. As these devices become more and
more common, the need for a convenient way of attaching
them to and carrying them on a person becomes more appar-
ent. This need is especially apparent for those who have
clothing with no pockets, such as dresses, skirts, and some
pairs of pants. However, there are a few design obstacles to
providing an attachment device that performs satisfactorily in
this regard.

[0004] U.S. Pat. No. 7,640,639 to de Bien discloses a quick
connect coupling assembly that has a first and second com-
ponent, and a locking assembly structured to retain the com-
ponents in an attached orientation with one another. The
locking assembly includes a plurality of locking elements
each having a locking arm with a locking member mounted to
a distal end, wherein the locking members are maintained in
an outwardly extending orientation by a biasing mechanism.
The biasing mechanism may comprise magnetic biasing ele-
ments attached to each oppositely disposed locking element,
the magnetic biasing elements structured to create a repulsive
magnetic force between one another. The quick connect cou-
pling assembly also includes a release mechanism to permit
the locking members to be temporarily disposed into a
retracted orientation, thereby permitting the first and second
components to be detached from one another.

[0005] U.S. Pat. No. 6,182,336 to Bauer discloses a mag-
netic fastener including manually separable male and female
assemblies, the female assembly including a movable lock
member freely slidably positioned thereon and a lock release
button movably mounted thereto. The fastener also includes a
male assembly including a magnetic member, the male
assembly being engageable with the lock release button. The
movable lock member has an opening formed therein within
which a portion of the male assembly is positionable such
that, in a locked position, the movable member is shiftable to
a position in proximity with the magnetic member and, upon
engagement of the release button with the male assembly, the
movable member is shiftable to a position spaced from the
magnetic member. A method of fastening the fastener is also
described. The location of the magnetic member and movable
metal lock member are capable of being switched such that
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the magnetic member is slidable in a direction towards the
metal lock member which is fixed in position within the male
assembly.

[0006] U.S. Pat. No. 5,983,464 to Bauer discloses a mag-
netic fastener of the type which finds particular utility as a
closure for a handbag flap. It includes cooperating male and
female assemblies. The female assembly, which includes a
permanent magnet, is intended to be secured to the main body
portion of the handbag or other article which will be using the
magnetic fastener as a closure. Both the female and male
assemblies include a ferromagnetic member, having a planar
portion. The permanent magnet includes a central opening
which is configured to receive a central projecting ferromag-
netic portion of the male assembly. The permanent magnet is
substantially enclosed by non-ferromagnetic material which
preferably provides a substantial, preferably dual, layer of
non-ferromagnetic insulation material over at least a major
portion of the permanent magnet’s peripheral wall surfaces.
The non-ferromagnetic enclosure may include an outermost
piece which is snap fit over the other previously assembled
portions of the female assembly. The outermost surfaces of
the enclosure may be formed of a material (such as molded
plastic) which may be colored and/or otherwise decorated to
provide aesthetics which are coordinated with respect to the
handbag or other article to which the fastener is attached.
[0007] U.S. Pat. No. 6,888,940 to Deppen discloses a mag-
netic holder for cell phones particularly for use as a device to
attach a cell phone to the dashboard of a car. There is a first
portion that is intended to be attached to the dashboard. The
magnetic holder is attached to the dashboard with an adhesive
strip, a suction cup or a clip. In one embodiment the battery
portion of a cell phone is attracted to the magnetic holder. In
another embodiment there is provided an iron or steel plate
that is attached to a cell phone with double sided tape. In all of
these embodiments, the relatively weak strength of the mag-
net allows the user to merely pull the cell phone from the
stationary magnetic holder, and there is nothing in the patent
that shows a release mechanism to detach the cell phone from
the magnetic holder. Whereby, if a person were to use the
same relatively weak magnet to secure a cell phone to a
moving person, there would be a much greater chance of the
cell phone releasing accidentally causing damage.

[0008] Therefore, it would be advantageous to provide a
device that overcomes the aforementioned difficulties.

SUMMARY OF THE INVENTION

[0009] A shielded magnetic attachment apparatus is pro-
vided, having engaged and disengaged configurations, and
comprising: at least one magnet; a first casing comprising
ferromagnetic material attached to one side of the at least one
magnet; a second casing comprising ferromagnetic material
operably magnetically attachable to the at least one magnet;
and a release mechanism attached to either the first or second
casing for transitioning the shielded magnetic attachment
apparatus from the engaged to the disengaged configuration;
wherein the shielded magnetic attachment apparatus is in the
engaged configuration when the at least one magnet provides
a magnetic force which acts to keep the shielded magnetic
attachment apparatus in the engaged configuration, and the
shielded magnetic attachment apparatus is in the disengaged
configuration when not in the engaged position.

[0010] A further understanding of the functional and
advantageous aspects of the disclosure can be realized by
reference to the following detailed description and drawings.
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BRIEF DESCRIPTION OF THE FIGURES

[0011] Embodiments will now be described, by way of
example only, with reference to the drawings, in which:
[0012] FIG. 1 is a side view of an embodiment of the
shielded magnetic attachment apparatus, showing the first
and second casings, the payload, and a piece of fabric as a
receiving object;

[0013] FIG. 2 is a perspective view of the embodiment
shown in FIG. 1;

[0014] FIG. 3 is a diagram illustrating the general concept
of operation of the shielded magnetic attachment apparatus,
and shows the magnetic field lines around a simple magnet in
free space without any shielding;

[0015] FIG. 4 is a diagram illustrating the change in the
magnetic field lines with respect to FIG. 3 upon adding a first
casing;

[0016] FIG. 5 is a diagram illustrating the change in the

magnetic field lines with respect to FIG. 4 upon adding a
second casing;

[0017] FIG. 6 is a diagram illustrating the change in the
magnetic field lines with respect to FIG. 5 upon adding
another magnet whose poles are arranged in an opposing
manner to the first magnet;

[0018] FIG. 7 is a diagram illustrating the change in the
magnetic field lines with respect to FIG. 6 upon extending the
first and second casings to extend beyond the magnets;
[0019] FIG. 8 is a diagram illustrating the change in the
magnetic field lines with respect to FIG. 7 upon extending the
first and second casings to substantially enclose the magnets;
[0020] FIG. 9 is a diagram illustrating the change in the
magnetic field lines with respect to FIG. 8 upon placing a
sheet of fabric in between the first and second casings;
[0021] FIG. 10 is a diagram illustrating the change in the
magnetic field lines with respect to FIG. 9 upon providing a
separation between the first casing comprising the magnets
and the second casing;

[0022] FIG. 11 is an embodiment of the release mechanism
comprising two buttons and a force transfer mechanism, and
shows the operation of the release mechanism upon a pushing
force being applied to the buttons;

[0023] FIG.12is an embodiment of the release mechanism
comprising a translatable gate, and shows the operation of the
translatable gate to allow sliding motions of the first casing
with respect to the second casing;

[0024] FIG. 13 is an embodiment wherein the first casing
comprises a stop which prevents sliding motions of the first
casing with respect to the second casing;

[0025] FIG. 14 is an embodiment wherein the second cas-
ing comprises a stop which prevents sliding motions of the
first casing with respect to the second casing;

[0026] FIG. 15 is an embodiment wherein the release
mechanism comprises a rotatable oval cam, and shows how
the rotation of the cam increases the distance between the
magnet and the second casing due to its shape;

[0027] FIG. 16 is an embodiment wherein the release
mechanism comprises a threaded bore and screw, wherein the
screw is disposed on a first portion of the first casing and the
threaded bore on a second portion of the first casing, and
shows the operation of the screw in the threaded bore;
[0028] FIG. 17 is a diagram of the abstract concept of
operation of embodiments of the release mechanism wherein
in the engaged configuration the magnets are arranged such
that the magnetic fields constructively interfere, and to tran-
sition to the disengaged configuration they are arranged such
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that the magnetic fields created destructively interfere, and
shows the magnets constructively interfering;

[0029] FIG. 18 shows the transition to the disengaged con-
figuration in the embodiment shown in FIG. 17 by arranging
the magnets to destructively interfere;

[0030] FIG. 19 is an instance of the release mechanism
following the concept shown in FIGS. 17-18 wherein release
mechanism comprises a first and second rotatable housing
and the physical rearrangement of the magnets is performed
by actuating a lever, and shows the magnets constructively
interfering with the shielded magnetic attachment apparatus
in the engaged configuration;

[0031] FIG. 20 shows the embodiment of FIG. 19 with the
lever having been actuated, the magnets destructively inter-
fering, and the shielded magnetic attachment apparatus in the
disengaged configuration;

[0032] FIG.21isasideview of an embodiment wherein the
release mechanism creates a low reluctance path, and the low
reluctance path comprises a plurality of low reluctance partial
shields attached to the first casing, and shows the partial
shields not touching one another;

[0033] FIG. 22 is a side view of the embodiment shown in
FIG. 21 with the partial shields in contact with one another;
[0034] FIG. 23 is a top view of the embodiment shown in
FIG. 21,
[0035]
FIG. 22;
[0036] FIG. 25 is an embodiment wherein the first casing
comprises a first and second hinged portion rotatably attached
to one another by a hinge, and shows the actuation of the
hinge to introduce the primary air gap to allow the transition
of the shielded magnetic attachment apparatus to the disen-
gaged configuration;

[0037] FIG. 26 shows the embodiment of FIG. 25 further
comprising a spring assist;

[0038] FIG. 27 is an embodiment wherein the connector
comprises a cylindrical protrusion having tabs and a spring-
loaded plunger, and wherein the corresponding connector
comprises a hole shaped to accept the connector;

[0039] FIG. 28 is an embodiment wherein the connector
comprises two arms each having a channel, wherein the arms
are connected to one another at one end and the channels at
that end merge together in a continuous manner, and wherein
the corresponding connector comprises a rim shaped to slide
within the channels.

FIG. 24 is a top view of the embodiment shown in

DETAILED DESCRIPTION OF THE INVENTION

[0040] The systems described herein are directed, in gen-
eral, to shielded magnetic attachment apparatuses. Although
embodiments of the present invention are disclosed herein,
the disclosed embodiments are merely exemplary and it
should be understood that the invention relates to many alter-
native forms, including different shapes and sizes. Further-
more, the Figures are not drawn to scale and some features
may be exaggerated or minimized to show details of particu-
lar features while related elements may have been eliminated
to prevent obscuring novel aspects. Therefore, specific struc-
tural and functional details disclosed herein are not to be
interpreted as limiting but merely as a basis for the claims and
as a representative basis for enabling someone skilled in the
art to employ the present invention in a variety of manners.

[0041] As used herein, the terms “comprises™, “compris-
ing”, “includes” and “including” are to be construed as being
inclusive and open ended, and not exclusive. Specifically,
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when used in this specification including claims, the terms
“comprises”, “comprising”, “includes” and “including” and
variations thereof mean the specified features, steps or com-
ponents are included. These terms are not to be interpreted to
exclude the presence of other features, steps or components.
[0042] As used herein, the terms “about” and “approxi-
mately”, when used in conjunction with ranges of dimen-
sions, compositions of mixtures or other physical properties
or characteristics, is meant to cover slight variations that may
existin the upper and lower limits of the ranges of dimensions
s0 as to not exclude embodiments where on average most of
the dimensions are satisfied but where statistically dimen-
sions may exist outside this region. It is not the intention to
exclude embodiments such as these from the present inven-
tion.

[0043] As used herein, the coordinating conjunction “and/
or” is meant to be a selection between a logical disjunction
and a logical conjunction of the adjacent words, phrases, or
clauses. Specifically, the phrase “X and/or Y” is meant to be
interpreted as “one or both of X and Y” wherein X and Y are
any word, phrase, or clause.

[0044] Asused herein, the term “screw” refers to any object
having a continuous spiral protrusion or functionally equiva-
lent set of protrusions extending outwardly from a surface
thereon.

[0045] As used herein, the term “threaded bore” refers to
any object having grooves complementary to or shaped to
accept any continuous spiral protrusion or functionally
equivalent set of protrusions extending outwardly from a
surface of a screw.

[0046] As used herein, the term “low reluctance” refers to a
relative magnetic permeability higher than 10.

[0047] As used herein, the term “substantially closed mag-
netic circuit” refers to a continuous or near continuous low
reluctance path in space broken only by gaps which are small
compared to the size of the magnetic circuit and which are not
substantially air-filled gaps.

[0048] As demonstrated by the embodiment shown in
FIGS. 1-2, the shielded magnetic attachment apparatus 1
having engaged and disengaged configurations, generally
comprises: at least one magnet 2, a first casing 3 comprising
ferromagnetic material attached to one side of the at least one
magnet 2, a second casing 4 comprising ferromagnetic mate-
rial operably magnetically attachable to the at least one mag-
net 2, and a release mechanism 5 attached to either the first or
second casing 3, 4 for transitioning the shielded magnetic
attachment apparatus 1 from the engaged to the disengaged
configuration, wherein the shielded magnetic attachment
apparatus 1 is in the engaged configuration when the at least
one magnet 2 provides a force which acts to keep the shielded
magnetic attachment apparatus 1 in the engaged configura-
tion, and the shielded magnetic attachment apparatus 1 is in
the disengaged configuration when not in the engaged posi-
tion.

[0049] The shielded magnetic attachment apparatus 1 is a
general purpose device for attaching a payload 6 to a receiv-
ing object 7. In an illustrative embodiment of the invention,
the shielded magnetic attachment apparatus 1 may be used to
attach consumer electronics or personal items to an item of
clothing. In such a scenario, the receiving object 7 comprises
the fabric or other material of the clothing or other object,
while the payload 6 may be, for example, a phone, holster,
case, tablet computer, MP3 player, GPS, wallet, purse, or any
other suitable portable electronic or non-electronic device.
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However, it is to be readily appreciated that the shielded
magnetic attachment apparatus 1 is not limited to use in this
manner. For example, it will be appreciated that the receiving
object 7 may comprise a refrigerator, desk, dashboard, purse
or curtain.

[0050] The general principle of operation of the disclosed
devices is shown in FIGS. 3-10, which plot the magnetic field
lines in the vicinity of various arrangements of the at least one
magnet 2 and casing 3, 4. FIG. 3 shows the magnetic field
lines around a simple magnet in free space without any shield-
ing, a base case used for comparison purposes. FIGS. 4-5
show how the magnetic field reduces in strength exterior to
the device upon addition of the first and second casing 3, 4, in
this illustrative example a metal plate, above and below the
magnet. FIG. 6 shows a further reduction in magnetic field
strength exterior to the device by the replacement of the single
magnet with two magnets arranged with their poles in oppo-
site directions. FIGS. 7-8 illustrate the significant reduction
of'the magnetic field strength exterior to the magnetic device
as a magnetic circuit is formed by the first and second casing
3, 4 above and below the magnets. Finally, FIGS. 9-10 illus-
trate the abstract concept of operation of an embodiment of
the shielded magnetic attachment apparatus 1 with a receiv-
ing object 7, including the use of an air gap to reduce the
magnetic force such that the at least one magnet 2 and second
casing 4 can be separated from one another. These figures
serve to illustrate the effectiveness of the shielded magnetic
attachment apparatus 1 as disclosed herein; by shielding the
atleast one magnet 2 with the first and second casings 3, 4, the
magnetic field strength exterior to the device is reduced sig-
nificantly. Thereby, the shielded magnetic attachment appa-
ratus 1 is rendered safe for use both with magnetic field-
sensitive payloads 6, for example some electronics and
wallets containing cards with magnetic strips, and with mag-
netic-field sensitive devices in the near vicinity, such as those
in a nearby pocket or clipped to a belt. The combination ofthe
low reluctance ferromagnetic shielding material in the first
and second casings 3, 4, the release mechanism 5, and the
high magnetic field strength produced by the at least one
magnet 2 provides an apparatus which securely attaches a
payload 6 to a receiving object 7, is easily detached by a user
wishing to do so, and does not damage any magnetic field-
sensitive devices in the near vicinity.

[0051] In an embodiment of the invention, the at least one
magnet 2 may comprise one or combination of rare earth
magnets, ferrite magnets, ceramic magnets, samarium cobalt
magnets, neodymium iron boron magnets, and injection
molded magnets.

[0052] The first casing 3 is generally attached to one side of
the at least one magnet 2, and comprises ferromagnetic mate-
rial. The second casing 4 generally comprises ferromagnetic
material and is operably magnetically attachable to the at
least one magnet 2. In an embodiment of the invention, the
first casing 3 is attached to the at least one magnet 2 such that
when the shielded magnetic attachment apparatus 1 is in the
engaged configuration, the ferromagnetic material in the first
and second casings 3, 4 form a substantially closed magnetic
circuit around said at least one magnet 2. In another embodi-
ment, the first casing 3 is attached to the at least one magnet
2 such that when the shielded magnetic attachment apparatus
1 is in the engaged configuration, the ferromagnetic material
in the first and second casings 3, 4 form a substantially closed
chamber around said at least one magnet 2. In a further
embodiment, the ferromagnetic material comprising the first
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and second casings 3, 4 is one or combination of mu metal,
steel, nickel, ferrite, electrical steel, permalloy, and iron. In a
further embodiment, the ferromagnetic material comprising
the first and second casings 3, 4 is an 80% nickel-20% iron
alloy. In a further embodiment, the ferromagnetic material
comprising the first and second casings 3, 4 may be layered
such that the magnetic field strength exterior to the device is
reduced more than if there were just one layer. It will be
appreciated that in embodiments of the invention, the firstand
second casings 3, 4 need not be made entirely of ferromag-
netic material and may comprise, for example but not limited
to non-ferromagnetic paints, coatings, finishes, housings or
components. For example, the use of plastic components in
some embodiments of the present invention may provide a
means to lower the weight and manufacturing cost of the
shielded magnetic attachment apparatus 1.

[0053] The release mechanism 5 reduces the magnetic
force caused by the at least one magnet 2 when the shielded
magnetic attachment apparatus 1 is in the engaged configu-
ration, allowing it to transition to the disengaged configura-
tion. The release mechanism 5 may reduce this magnetic
force for instance by increasing the distance between the at
least one magnet 2 and second casing 4, by changing the
physical arrangement of the at least one magnet 2, by intro-
ducing a primary air gap 24 within the first casing 3, or by
providing a low reluctance path blocking the second casing 4
from the at least one magnet 2. Further, the release mecha-
nism 5 may be biased to return to a rest position upon the
removal of all user-applied torques and forces. This bias may
be provided by many different mechanisms, including but not
limited to springs or additional magnetic components.

[0054] In one embodiment, the release mechanism 5 com-
prises atleast one button 8 translatable along a push axis 9 and
capable of transferring a force applied along the push axis 9,
and a force transfer mechanism 10 for transferring the force
applied along the push axis 9 to the magnet 2 in a direction
away from the second casing 4. As shown in FIG. 11, one
embodiment of this release mechanism 5 comprises at least
one button 8 comprising an angled surface, and a force trans-
fer mechanism 10 comprising a corresponding angled surface
located on the first casing 3 and operably attached to the
magnet 2. The corresponding angled surface is in contact with
the angled surface such that, when the button 8 is pressed, the
two angled surfaces slide with respect to one another and the
magnet 2 is pushed away from the second casing 4. Thereby,
an air gap between the magnet 2 and the second casing 4 is
introduced and the magnetic force is reduced therebetween. It
will be appreciated that the force transfer mechanism 10
depicted in the figures is exemplary and non-limiting, as
many other transfer mechanism 10 are possible for use in this
embodiment. For example, a rack and pinion may be used to
transfer the linear button force to a rotational levering action
to provide the air gap, or two repulsing magnets may be
brought into alignment by the at least one button 8.

[0055] In another embodiment, the release mechanism 5
has a closed position in which it prevents sliding motions of
the first casing 3 with respect to the second casing 4 when the
shielded magnetic attachment apparatus 1 is in the engaged
configuration and which, when opened, allows such motions.
When the second casing 4 is operably magnetically attached
to the magnet 2, sliding motions provide an easier way to
separate the second casing 4 and the magnet 2 than pulling
them apart. One such embodiment is illustrated in FIG. 12 and
comprises a translatable gate 11 attached to the first casing 3,

Dec. 27,2012

having an open and closed position and being movable
between them, wherein the gate 11 is configured to prevent
sliding motions of the first casing 3 with respect to the second
casing 4 when the shielded magnetic attachment apparatus 1
is in the engaged configuration and the gate 11 is in the closed
position. The gate 11 may be movable between its open and
closed position for instance with a sliding action as shown in
FIG. 12, and further the gate 11 may be biased and thus return
to its normally closed position when no user-applied force is
applied to the gate 11.

[0056] In a further embodiment, as shown in FIGS. 13-14,
either the first or second casing 3, 4 comprises at least one stop
12 which prevents sliding motions of the first casing 3 with
respect to the second casing 4 when the shielded magnetic
attachment apparatus 1 is in the engaged configuration.
[0057] In another embodiment, the release mechanism 5
comprises a rotatable cam 13. Upon rotation of the cam 13,
due to its shape it imparts a force which increases the distance
between the magnet 2 and the second casing 4. It will be
appreciated that the cam 13 may act directly through contact
with the first casing 3, the second casing 4, or a combination
of the first and second casings 3, 4. For example, in the
embodiment shown in FIG. 15, the cam 13 acts directly solely
upon the first casing 3, that is to say, the cam 13 separates two
portions of the first casing thus increasing the distance
between the magnet 2 and the second casing 4. The cam 13
could alternatively act directly between the first and second
casings 3, 4, or act entirely within the second casing 4 alone
in a corresponding manner to that shown in FIG. 15. In
addition, it will be understood that the cam 13 may be of any
noncircular shape having different lengths along different
dimensions in the plane of its rotation; for example, in the
embodiment shown in FIG. 15, the cam 13 comprises a
rounded oblong plate. Further, the cam 13 may be actuated in
any suitable manner known to those skilled in the art. For
example, in the embodiment shown in FIG. 15, a lever 14 is
affixed to the cam 13 such that rotation of the lever 14 causes
a corresponding rotation of the cam 13. The cam 13 may
optionally be biased such that it returns to a rest state when no
user-applied torque is applied to the cam 13.

[0058] In another embodiment, the release mechanism 5
comprises a threaded bore 15 and screw 16. As shown in FIG.
16, the screw 16 may be disposed on a first portion of the first
casing 3 and the threaded bore 15 on a second portion of the
first casing 3, wherein the operation of the screw 16 in the
threaded bore 15 causes the distance between the magnet 2
and second casing 4 to increase. It will be understood that the
screw 16 and threaded bore 15 may both be formed within the
first casing 3, second casing 4, or one of each may be formed
in each of the first and second casings 3, 4. Further, while FIG.
16 illustrates a device in which the screw 16 is operable by a
user while the threaded bore 15 remains fixed, equivalently an
embodiment of the invention may comprise an operable
threaded bore 15 with a fixed screw 16. One or both of the
screw 16 and the threaded bore 15 may optionally be biased
and thus return to a rest state when no user-applied torque is
applied to the screw 16 or the threaded bore 15.

[0059] In some embodiments of the invention, the release
mechanism 5 may reduce the magnetic force caused by the at
least one magnet 2 by having a plurality of magnets 2 and
physically rearranging at least one of the plurality of magnets
2. The abstract concept of operation of an exemplary embodi-
ment containing such a release mechanism 5 is shown in
FIGS. 17-18. In such embodiments generally in the engaged
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configuration the magnets 2 are arranged such that the mag-
netic fields created constructively interfere, and to transition
to the disengaged configuration they are arranged such that
the magnetic fields created destructively interfere. In the
embodiment shown in FIGS. 19-20, release mechanism 5
comprises a first and second rotatable housing 17, 18 both
attached to the first casing 3 and rotatable with respect to one
another, wherein the first and second rotatable housings 17,
18 each comprise at least one of the plurality of magnets 2.
Furthermore, in this embodiment, upon rotating the first and
second rotatable housing 17, 18 with respect to one another,
the plurality of magnets 2 is transitioned between a configu-
ration where the magnetic fields of the plurality of magnets 2
constructively interfere and a configuration where the mag-
netic fields of the plurality of magnets 2 destructively inter-
fere. In this manner, when destructive interference occurs, the
force keeping the shielded magnetic attachment apparatus 1
in the engaged configuration is reduced, thus allowing a user
to move the plurality of magnets 2 away from the second
casing 4. The first and second rotatable housings 17, 18 may
be rotated with respect to one another using any means avail-
able in the art. For example, in the embodiment shown in
FIGS. 19-20, alever 19 is attached to either the first or second
rotatable housing 17, 18. Furthermore, the first and second
rotatable housing 17, 18 may both be attached to the first
casing 3, may both be attached to the second casing 4, or each
may be attached to one of the first and second casings 3, 4.

[0060] Inanother embodiment, the release mechanism cre-
ates a low reluctance path blocking the second casing 4 from
the at least one magnet 2. By doing so, the magnetic field
becomes stronger within the low reluctance path and weakens
within the second casing, thus reducing the force keeping the
shielded magnetic attachment apparatus 1 in the engaged
configuration. In the embodiment shown in the side view of
FIGS. 21-22 and top view of FIGS. 23-24, the low reluctance
path comprises a plurality of low reluctance partial shields 20
attached to the first or second casing 3, 4 located between the
magnet 2 and second casing 4 when the shielded magnetic
attachment apparatus 1 is in the engaged configuration. These
low reluctance partial shields 20 are normally not in contact
with one another, but when they are brought into contact with
one another they form the low reluctance path as described
earlier. Any suitable method known in the art may be used to
bring the partial shields 20 into contact with one another and
to keep them from contacting each other when not desired.
For example, in the embodiment shown in the side view of
FIGS. 21-22 and top view of FIGS. 23-24, the plurality of
partial shields 20 is two partial shields 20, the two partial
shields 20 are translatable toward and away from one another
(the translation direction in this embodiment marked by 21 in
the figures), and the release mechanism 5 further comprises
two wedged dividers 22 translatable toward and away from
one another (the translation direction in this embodiment
marked by 23 in the figures) in a direction not parallel to the
translatable direction of the partial shields 20. In this embodi-
ment, the wedged dividers 22 normally serve to separate the
two partial shields 20 when the shielded magnetic attachment
apparatus 1 is in the engaged configuration. That is to say, the
wedged dividers 22 are shaped to separate said partial shields
20 when translated towards each other and to maintain this
separation when left close to each other, and to allow said
partial shields 20 to contact each other when the wedged
dividers 22 are translated away from each other. Thus, by
pushing the two partial shields 20 towards one another, the
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wedged dividers 22 move away from one another due to their
angled surfaces not parallel to those of the partial shields 20
that they contact, allowing the two partial shields 20 to con-
tinue travelling towards one another and eventually to contact
and form the low reluctance path. In a further embodiment,
the wedged dividers 22 are biased such that when no user-
applied force is applied to the partial shields 20, the wedged
dividers 22 force the partial shields 20 apart once again,
breaking the low reluctance path. As discussed previously,
any suitable biasing method known in the art may be used to
bias the wedged dividers, for example, a spring or additional
magnets. [t will be understood that the wedged dividers 22 are
not required to move perpendicularly to the partial shields 20
although only such embodiments are shown in the figures.

[0061] In another embodiment, the release mechanism 5
comprises a primary gap generation mechanism for introduc-
ing a primary air gap 24 within the first casing 3 which
reduces the magnetic force between the second casing 4 and
the at least one magnet 2. The introduction of this primary air
gap 24 allows the at least one magnet 2 and first casing 3 to
then be pulled away from the second casing 4. As shown in
FIGS. 25-26, the first casing 3 may comprise a first and
second hinged portion 25, 26 rotatably attached to one
another by a hinge 27, wherein the primary gap generation
mechanism comprises a mechanism for actuating the hinge
27. In some such embodiments, the mechanism for actuating
the hinge 27 includes a lock 28 such that it does not inadvert-
ently actuate and introduce the primary air gap 24 in the first
casing 3. For example and as shown in FIGS. 25-26, the lock
28 may comprise a protrusion 29 attached to the second
hinged portion and a lever 30 bendably attached to the first
hinged portion 25 and comprising a hole shaped to accept the
protrusion 29. In this manner, when the protrusion 29 rests in
the hole in the lever 30, the hinge 27 cannot be actuated. The
lever 30 may be bent such that the protrusion 29 comes out of
the hole, allowing the lever 30 to freely actuate the hinge 27.
Embodiments comprising a lock 28 may also optionally com-
prise a spring assist 31 which reduces the effort of a user
attempting to actuate the hinge 27 and introduce the primary
air gap 24. In such embodiments, the spring assist 31 stores
energy by extending or compressing and is kept in this posi-
tion by the lock 28, whereupon release of the lock 28 the
energy is released as the spring assist 31 relaxes and provides
a force assisting a user actuating the hinge 27.

[0062] Althoughintheillustrations and prior discussion the
at least one magnet 2 is primarily attached to the first casing
3, one or more magnets 2 may be located in the second casing
4. For example, the second casing 4 may comprise at least one
magnet 2 which serves to strengthen the force that keeps the
shielded magnetic attachment apparatus 1 in the engaged
configuration.

[0063] Furthermore, although the spring assist 31 is shown
in the illustrations primarily with embodiments having first
and second hinged portions 25, 26, any embodiment may
comprise a spring assist 31 for reducing the user-applied force
necessary to transition the shielded magnetic attachment
apparatus 1 from the engaged configuration to the disengaged
configuration. For example, in some embodiments, one of the
first and second casings 3, 4 further comprise a spring assist
31 which stores energy when the shielded magnetic attach-
ment apparatus 1 is in the engaged configuration, and the
energy is released upon transition to the disengaged configu-
ration thereby assisting the transition. The spring assist 31
may be any type of spring known in the art; for instance, in
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non-limiting examples, it may be simply a linear spring which
is compressed and provides a separating force between the
first and second casings 3, 4, or it may be a rotational spring
that provides a torque between a screw 16 and threaded bore
15.

[0064] The payload 6 may be connected to the shielded
magnetic attachment apparatus 1 in a number of ways. For
example, in the embodiment shown in FIG. 27, a connector 32
comprises a cylindrical protrusion having tabs 33 and a
spring-loaded plunger 34. The corresponding connector 35
which is attached to or forms part of the payload 6 comprises
a cylindrical hole with two tab cut-outs 36 and an inner rim.
Thereby, when the corresponding connector 35 is slid over
top ofthe connector 32 such that the tabs 33 match up with the
tab cut-outs 36, and the corresponding connector 35 is sub-
sequently rotated relative to the connector 32, the tabs 33 slide
under the rim and lock the payload 6 to the connector 32.
When this occurs, the spring of the spring-loaded plunger 34
is compressed and thus pushes up against the inside of the
corresponding connector 35, thus creating a frictional resis-
tance which stops the corresponding connector 35 from rotat-
ing and falling off of the connector 32 unintentionally. In the
embodiment shown in FIG. 28, the connector 32 comprises
two arms 37 each having a channel 38, wherein the arms 37
are connected to one another at one end and the channels 38
at that end merge together in a continuous manner. The cor-
responding connector 35 which is attached to or forms part of
the payload 6 comprises a rim 39 which is shaped to slide
within the channels 38 until it butts up against the end where
the arms 37 are connected. In the embodiment shown herein
the corresponding connector 35 and is shown as a round disc
however it could be any shape with a rim 39 or other arm
extending outwardly from the connector 35 on each side
thereof. Further, the payload 6 may be connected perma-
nently to the shielded magnetic attachment apparatus 1. Alter-
natively connector 32 may be attached to or forms part of the
payload.

[0065] It will be appreciated by those skilled in the art that
in all of the embodiments described above that either the
connector 32 or the corresponding connector 35 may be con-
nected to the payload 6.

[0066] The foregoing description of the preferred embodi-
ments of the invention has been presented to illustrate the
principles of the invention and not to limit the invention to the
particular embodiment illustrated. It is intended that the scope
of'the invention be defined by all of the embodiments encom-
passed within the following claims and their equivalents.

What is claimed is:

1. A shielded magnetic attachment apparatus having

engaged and disengaged configurations, comprising:

at least one magnet,

a first casing comprising ferromagnetic material attached
to one side of the at least one magnet,

a second casing comprising ferromagnetic material oper-
ably magnetically attachable to the at least one magnet,
and

a release mechanism attached to either the first or second
casing for transitioning the shielded magnetic attach-
ment apparatus from the engaged to the disengaged con-
figuration, wherein

the shielded magnetic attachment apparatus is in the
engaged configuration when the at least one magnet
provides a magnetic force which acts to keep the
shielded magnetic attachment apparatus in the engaged
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configuration, and the shielded magnetic attachment
apparatus is in the disengaged configuration when not in
the engaged position.

2. The apparatus according to claim 1 wherein said first
casing is attached to said at least one magnet such that when
said shielded magnetic attachment apparatus is in said
engaged configuration, said ferromagnetic material compris-
ing said first and second casings form a substantially closed
magnetic circuit around said at least one magnet.

3. The apparatus according to claim 1 wherein said first
casing is attached to said at least one magnet such that when
said shielded magnetic attachment apparatus is in said
engaged configuration, said ferromagnetic material in said
first and second casings form a substantially closed chamber
around said at least one magnet.

4. The apparatus according to claim 1 wherein said release
mechanism is a mechanism for increasing a distance between
said second casing and said magnet.

5. The apparatus according to claim 1 wherein said release
mechanism comprises at least one button translatable along a
push axis and capable of operably transferring a force applied
along said push axis, and a force transfer mechanism for
transferring the force applied along the push axis to said at
least one magnet in a direction away from said second casing.

6. The apparatus according to claim 5 wherein said at least
one button comprises an angled surface, said force transfer
mechanism comprises a corresponding angled surface
located on said first casing and operably attached to said at
least one magnet, wherein said angled surface and said cor-
responding angled surface are in contact and, upon a pushing
force being applied to said button, slide with respect to one
another thereby pushing the at least one magnet away from
said second casing.

7. The apparatus according to claim 1 wherein said release
mechanism comprises a rotatable cam.

8. The apparatus according to claim 7 wherein said rotat-
able cam comprises a rounded oblong plate, and wherein a
lever is affixed to said rotatable cam such that a rotation of the
lever causes a corresponding rotation of said rotatable cam.

9. The apparatus according to claim 7 wherein said rotat-
able cam is biased and returns to a rest state when no user-
applied torque is applied to said rotatable cam.

10. The apparatus according to claim 7 wherein one of said
first and second casings comprises two separable portions,
said rotatable cam is attached to one of said separable por-
tions, and rotation of said rotatable cam causes a distance
between said separable portions to increase.

11. The apparatus according to claim 1 wherein said
release mechanism comprises a screw and threaded bore.

12. The apparatus according to claim 11 wherein said
screw and said threaded bore are both located within said first
casing or are both located within said second casing.

13. The apparatus according to claim 11 wherein one or
both of said screw and said threaded bore are biased and
return to a rest state when no user-applied torque is applied to
said screw or said threaded bore.

14. The apparatus according to claim 1 wherein said at least
one magnet is a plurality of magnets, and said release mecha-
nism is a mechanism for physically rearranging at least one of
the plurality of magnets.

15. The apparatus according to claim 14 wherein said plu-
rality of magnets create a plurality of magnetic fields, said
magnetic fields constructively interfere when said shielded
magnetic attachment apparatus is in the engaged configura-
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tion, and said release mechanism is adapted to physically
rearrange at least one of the plurality of magnets to cause said
magnetic fields to destructively interfere.

16. The apparatus according to claim 14 wherein said
release mechanism comprises a first and second rotatable
housing attached to one of said first and second casing and
rotatable with respect to one another, said first and second
rotatable housings each comprising at least one of said plu-
rality of magnets.

17. The apparatus according to claim 16 wherein said
release mechanism comprises a lever attached to either the
first or second rotatable housing.

18. The apparatus according to claim 1 wherein said at least
one magnet creates a magnetic field, and wherein said release
mechanism is a mechanism for creating a low reluctance path
such that the magnetic field weakens within said second cas-
ing.

19. The apparatus according to claim 18 wherein said low
reluctance path comprises a plurality of partial shields
attached to said first or second casing in a manner such that
they are translatable toward and away from one another.

20. The apparatus according to claim 19 wherein said plu-
rality of partial shields is two partial shields, said release
mechanism further comprises two wedged dividers attached
to the first or second casing and translatable toward and away
from one another, and wherein the wedged dividers are
adapted to separate said partial shields when translated
towards each other, and to allow said partial shields to contact
each other when translated away from each other.

21. The apparatus according to claim 20 wherein said
wedged dividers are shaped such that when a user-applied
force pushes said partial shields towards each other said
wedged dividers translate away from each other, and biased
such that when no user-applied force is applied to said partial
shields, the wedged dividers force said partial shields apart.

22. The apparatus according to claim 1 wherein said
release mechanism has open and closed positions, wherein in
the closed position said release mechanism prevents sliding
motions of said first casing with respect to said second casing,
and wherein in the open position said release mechanism
allows sliding motions of said first casing with respect to said
second casing, thereby allowing the shielded magnetic
attachment apparatus to transition from said engaged con-
figuration to said disengaged configuration.

23. The apparatus according to claim 1 wherein said
release mechanism comprises a translatable gate attached to
said first casing having an open and a closed position and
being movable therebetween.

24. The apparatus according to claim 23 wherein said
translatable gate is spring-loaded and moves to said closed
position when no user-applied force is applied to said trans-
latable gate.
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25. The apparatus according to claim 1 wherein said
release mechanism comprises a primary gap generation
mechanism for introducing a primary air gap within said first
casing.

26. The apparatus according to claim 25 wherein said first
casing comprises a first and second hinged portion rotatably
attached to one another by a hinge, wherein said primary gap
generation mechanism comprises a mechanism for actuating
said hinge.

27. The apparatus according to claim 26 wherein said
mechanism for actuating said hinge comprises a lock having
a locked and unlocked configuration, wherein said lock pre-
vents actuation of said hinge in said locked configuration and
allows actuation of said hinge in said unlocked configuration.

28. The apparatus according to claim 27 wherein said lock
comprises a protrusion attached to said second hinged por-
tion, and a lever bendably attached to said first hinged portion
and comprising a hole shaped to accept said protrusion.

29. The apparatus according to claim 27 wherein said first
casing further comprises a spring assist, wherein said spring
assist stores energy when said lock is in said locked configu-
ration, and said energy is released upon actuation of said
hinge thereby assisting actuation of said hinge.

30. The apparatus according to claim 1 wherein one of said
first casing and said second casing further comprises a spring
assist, wherein said spring assist stores energy when said
shielded magnetic attachment apparatus is in said engaged
configuration, and said energy is released upon transition of
said shielded magnetic attachment apparatus to said disen-
gaged configuration thereby assisting transition of said
shielded magnetic attachment apparatus.

31. The apparatus according to claim 1 further comprising
a connector for attaching a payload.

32. The apparatus according to claim 31 wherein said con-
nector comprises a protrusion attached to said first casing and
at least one tab extending outwardly from said protrusion.

33. The apparatus according to claim 32 wherein said pro-
trusion further comprises a spring-loaded plunger.

34. The apparatus according to claim 31 wherein said con-
nector comprises a plurality of arms each having a channel.

35. The apparatus according to claim 34 wherein said plu-
rality of arms is two arms connected to each other at one end
such that the two said channels merge in a continuous manner.

36. The apparatus according to claim 1 wherein said fer-
romagnetic material is one or combination of mu metal, steel,
nickel, ferrite, electrical steel, permalloy, and iron.

37. The apparatus according to claim 1 wherein said fer-
romagnetic material is an 80% nickel-20% iron alloy.

38. The apparatus according to claim 1 wherein said at least
one magnet comprises one or combination of rare earth mag-
nets, ferrite magnets, ceramic magnets, samarium cobalt
magnets, neodymium iron boron magnets, and injection
molded magnets.
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