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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

TITLE: MAGNETIC ENGAGEMENT MECHANISM FOR A
RECREATIONAL AND/OR TRANSPORTATION
APPARATUS

SPECIFICATION

CROSS-REFERENCE TO RELATED APPLICATIONS
This application claims the benefit of United States Provisional Patent Application No.
62/594,830, filed on December 5, 2017. The entire content of the foregoing provisional

patent application is incorporated herein by reference.

TECHNICAL FIELD
The present disclosure relates to magnetic engagement mechanisms for recreational
and/or transportation apparatuses, such as bicycles, skis, snowboards, etc., so as to engage the

covering (e.g., a shoe) of an appendage (e.g., the foot) to the apparatus.

BACKGROUND

Users of recreational and/or transportation apparatuses, e.g., bicycles {indoor and
cutdoor), skis, and snowboards, are often secured to their respective apparatus while also
being able to reliably disengage therefrom. In the case of a bicycle, “clipless” pedals are
utilized which include clip-in pedals secured to the bicycle and a cleat attached to the bottom
of cach of the cyclist’s shoes. “Clipless” pedals aliow for the bicychist to removably secure
their shoes (and feet) to the bicycle pedals. The clip-in pedals can be spring loaded and
permit the user to insert the cleat, depress the spring-loaded portion of the pedal, and secure
the cleat to top plates of the pedal. By being clipped in, the cychst will bave increased power
transfer through the pedal stroke, increased efficiency, and better control, among other
benefits. However, when a cyclist wishes to stop they must unclip thewr shoe rorn the pedal

instead of simply taking their feet off of the pedals. Additionally, if the cyclist 15 in an
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accident they will want to be able to unclip from the pedals guickly and effortlessly. To
unclip and release the cleat from the pedal, the cyclist will generally twist their heel outwards
until the cleat is released from the pedal. This unclipping process can at times be difficult
and the cleat can become stuck in the pedal. In the case of an accident, the failure of a cleat
to disengage a pedal can increase the risk or severity of an injury. Accordingly, what is
needed is a “clipless” pedal that 1s secure but can also be easily and reliably disengaged.
Modular permanent magnet workpiece chucks are known in the art. For example,
U.S. Patent No. 7,161,451, which is hercby incorporated by reference in its entirety, discloses
a permanent magnet chack for helding or lifting workpieces. This type of chuck can include
two magnetic layvers that are stacked over one another and encased in a housing. Each of the
magnetic layers are made up of a serigs of soft magnet blocks that are positioned about a
center and divided by permanent magnet plates. That is, each magnetic layer comprises
alternating soft magnetic blocks and perroanent magnet plates. The magnetic layers can be,
for example, square or circular shaped. If square shaped, the magnetic layers can contain an
even number of soft magnet blocks, for example, two or four, that are shaped as cubes or
rectangular prisms. I circular shaped, the magunetic layers can contain an even number of
soft magnet blocks, for exarmple, two, four, six, efc., that are shaped as circular sector prisms,
e.g., extruded pie slices. The permapent magnet plates have two major faces that are
positioned adjacent the interposed soft magnetic blocks. The first major face has a north
magoetic polarity and the secound major face, which is opposile the first major face, has a
south magnetic polarity. The permanent magnet plates are positioned between adjacent soft
magnetic blocks extending generally from the center of the magoetic laver to the perimeter,
and such that cach soft magnetic block is adjacent either only north magnetic faces or south
magnetic faces of the two bordering permanent magnet plates, but not a north magnetic face
and a south magnetic face. The soft magnetic blocks that are adjacent north magnetic faces
will have a north polarity while the soft magnetic blocks that are adjacent south magnetic
faces will have a south polarity. As a result, the soft magnetic blocks alternate between north
polarity blocks and south polarity blocks, €.g., a first block has a north polarity, a second
subsequent block has a south polarity, a third subsequent block has a north polarity, and so
on.  One of the magnetic layers can be connected 0 an external lug-nut that allows for the

magnetic layer to be rotated by a tool, e.g., a wrench.
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Each of the magnetic layers are confligured as described above, and are placed on top
of one another. The first and second magnetic layers can be overlapped in two different
positions, an unaligned position and an aligned position.  In the unaligned position, the
polarity of the soft magnetic blocks of the first and second magnetic layers that overlap each
other arc of opposite polarity, e.g.. the north polarity soft magnetic blocks of the first layer
overlay the south polarity soft magnetic blocks of the second layer, and the south polarity soft
magnetic blocks of the first layer overlay the north polarity soft magnetic blocks of the
second layer. In this unaligned position, the magnetic {flux hines are close-circuited, which
prevents the magnetic {force from extending beyond the first and second magnetic layers. As
such, this unaligned position is known as a magnetically inactive state since the permanent
magnet chuck will not exert a significant magnetic force on an external workpiece made of a
ferromagnetic material. In the aligned position, the polarity of the soft magnetic blocks of the
first and second magnetic layers that overlap each other are of the same polarity, e.g., the
north polarity soft magnetic blocks of the first layer overlay the north polarity soft magnetic
blocks of the second layer, and the south polarity soft wagnetic blocks of the first layer
overlay the south polarity soft magnetic blocks of the second layer. In this aligned position,
the magnetic circuits are incoraplete and open, allowing magnetic force to extend beyond the
first and second magoetic layers. As such, this aligned position is known as a magnetically
active state since the permancnt magnet chuck will exert a maguoetic force on an external
workpiece made of a ferromagoetic material and thus secure the external workpiece to the
permanent magnet chuck.

The permancnt magnet chuck can be swiiched between the active and inactive
positions by rotating one of the magnetic layers with respect to the other magnetic layer by
using a tool to rotate the external lag-nut so that the polarity of the soft magnetic blocks is
either aligned or unaligned. The degree of rotation to switch between positions is determined
by the number of soft magnetic blocks. If four soft magnetic blocks are used then the first
magnetic layer will have to be rotated 90° {e.g., one quarter of a {ull circle) with respect to the
second magnetic layer to swiich between active and inactive positions. If six soft magnetic
blocks are used then the first magnetic laver will have to be rotated 60° (e.g., one sixth of a
full circle) with respect to the second magnetic layer to switch between active and inactive

positions.
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The permanent magnet chuck as described above and in U.S. Patent No, 7,161,451 is
known to be implemented with a work-holding device nsed in machining operations, e.g., for
grinders, lathes, and mills, and for material handling purposcs.  For work-holding
applications, the permanent magnet chuck would hold a material that s being worked on,
e.g., a piece of metal that is being lathed. However, the permanent magnet chuck of the prior
art is not directed to magnetically securing the device or tool that is used to activate the
permanent magnet chuck.

The present disclosure addresses the foregoing drawback and others by providing
magnetic engagement mechanisms for recreational and/or transportation apparatuses, and/or
by providing same that can be activated and de-activated by a user’s foot or other appendage
and releasably secures the user’s foot or other appendage to the apparatus so that it can be
quickly and reliably connected and disconnected through rotational activation of two

magnetic platters.
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SUMMARY

Example embodiments of the present disclosure relate to magnetic engagement
mechanisms for recreational and/or transportation apparatuses, such as bicycles, skis,
snowboards, etc.

More particularly, a magnetic engagement mechanism for transportation apparatuses
is provided according to embodiments of the present disclosure. In some example
embodiments, the magnetic engagement mechanism includes two magnetic platters that can
be rotated with respect to one another between a first magnetically inactive position and a
second magnetically active position for engaging a ferrous cleat.

In some example embodiments, a pedal for a bicycle includes a body, a spindle
assembly rotatably secured to the body and configured to be connected to the bicycle, a first
magnetic platter positioned and non-rotatably secured within the body, and a second
magnetic platter positioned and rotatably secured within the body overlaying the first
magnetic platter. The first magnetic platier includes at least two blocks and at least one
permanent magoet plaie having a magoetic north face and a magnetic south face. The at least
one permangnt magunet plate of the first magnetic platter is positioned between the at least
two blocks with a first of the at least two blocks adjacent the maguoetic north face and a
second of the at least two blocks adjacent the magnetic south face, such that the at least one
permancnt magnet plate magnetizes the first of the at least two blocks with a magnetic north
polarity and the second of the at least two blocks with a maguetic south polarity. The second
magnetic platter includes at least two blocks, at least one permanent magnet plate having a
magnetic north face and a magnetic south face, and a keyed protrusion configured to be
engaged by a ferrous metal cleat. The at least one permanent magnet plate of the second
magnetic platier 18 positioned between the at least two blocks with a first of the at least two
blocks adjacent the magnetic north face and a second of the at least two blocks adjacent the
magnetic south face, such that the at least one permanent magnet plate magnetizes the first of
the at least two blocks with a magnetic north polarity and the second of the at least two
sections with a magnetic south polarity. The second magnetic platter is rotatable by the
fervous roetal cleat between a first position where the first of the at least two blocks of the
second magnetic platter overlays the second of the at least two blocks of the first magnetic
platter and the second of the at least two blocks of the second magnetic platter overlays the

{irst of the at least two blocks of the {irst magnetic platter, and a second position where the
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first of the at least two blocks of the second magnetic platter overlays the first of the at least
two blocks of the first magnetic platter and the second of the at least two blocks of the second
magnetic platter overlays the second of the at least two blocks of the first magnetic platter.
When the second magnetic platier is 1o the {rst position the pedal s 1 a magnetically
inactive state and the cleat is not magnetically secured to the second magnetic platter. When
the second magnetic platter is in the second position the pedal 1s in a magnetically active state
and the cleat is magnetically secured to the second magnetic platier.

In accordance with cmbodiments of the present disclosure a pedal for a bicyele is
provided that includes a body, a spindie assembly rotatably secured to the body and
configured to be connected to the bicycle, a first magnetic platter positioned and non-
rotatably secured within the body, and a second magnetic platter positioned and rotatably
secured within the body overlaying the first magnetic platter. The first magnetic platter
includes an even number of permancnt magoet plates that cach have a magnetic north face
and a magnetic south face, and a plurality of blocks. At least one block of the plurality of
blocks is positioned between each adjacent pair of permanent magnet plates, such that the
permanent magnet plates magnetize each of the plurality of blocks with either a magnetic
north polarity or a magnetic south polarity with adjacent blocks having opposite magnetic
polarities.  The second magnetic platter includes an even number of permanent maguet plates
cach having a magnetic north face and a magnetic south face, a plurality of blocks, and a
keyed protrusion counfigured (o be engaged by a ferrous metal cleat. At Jeast one block of the
plurality of blocks is positioned between each adjacent pair of permanent magnet plates, such
that the permanent magnet plates magnetizes cach of the plurality of blocks with either a
magnetic north polarity or a magnetic south polarity with adjacent blocks having opposite
magnetic polaritics. The second magnetic platter is rotatable by the ferrous metal cleat
between a first position where the magnetic south polarity blocks of the second magnetic
platter overlay the magnetic north polarity blocks of the first magnetic platter and the
magnetic north polarity blocks of the second wagnpetic platter overlay the magnetic south
polarity biocks of the first magnetic platter, and a second position where the magnetic south
polarity blocks of the second maguetic platier overlay the magnetic south polarity blocks of
the first magnetic platter and the magnetic north polarity blocks of the second magnetic
platter overlay the magnetic north polarity blocks of the first magnetic platier. When the

second magnetic platter is in the first position the pedal is in a magnetically inactive state and
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the cleat is not magnetically secured to the second magnetic platter, and when the second
magnetic platter is in the second position the pedal is in a magnetically active state and the
cleat 1s magnetically sccured to the second magnetic platier.

In accordance with additional ermbodiments of the present disclosure a magnetic
engagement mechanism for a recreational and/or transportation apparatus is provided that
includes a body, a first magnetic platter positioned and non-rotatably secured within the body,
and a second magnetic platier positioned and rotatably secured within the body overlaying
the first magnetic platter. The first magnetic platter includes an cven number of permanent
magnet plates that each have a magoetic north {ace and a magnetic south face, and a plurality
of blocks. At least one block of the plurality of blocks is positioned between each adjacent
pair of permanent magnet plates, sach that the permanent magnet plates magnetize cach of
the plurality of blocks with either a magnetic north polarity or a magnetic south polarity with
adjacent blocks having opposite magnetic polarities.  The second magnetic platter includes
an even number of permanent magnet plates each having a magnetic north face and a
magoetic south {ace, a plurality of blocks, and a keyed protrusion configured to be engaged
by a ferrons wetal cleat. At least one block of the plarality of blocks is positioned between
cach adjacent pair of permanent magnet plates, such that the permanent magnet plates
magnetizes each of the plurality of blocks with either a magnetic north polarity or a magnetic
south polarity with adjacent blocks having opposite magnetic polaritiecs.  The second
magoetic platter is rotatable by the ferrous metal cleat between a first position where the
magnetic south polarity blocks of the second magnetic platter overlay the magnetic north
polarity blocks of the first magunetic platter and the magoetic north polarity blocks of the
second magnetic platter overlay the magnetic south polarity blocks of the first magnetic
platter, and a second position where the magnetic south polarity blocks of the second
magunetic platter overlay the magnetic south polarity blocks of the first magnetic platter and
the magnetic north polarity blocks of the second maguetic platter overlay the magnetic north
polarity blocks of the first magnetic platter. When the second magnetic platier is in the {irst
position the magnetic engagement mechanism is in a magnetically inactive state and the cleat
is not magnetically secured to the second maguoetic platter, and when the second magnetic
platter is in the second position the magnetic engagement mechanism 1S in a magnetically

active state and the cleat 1s magnetically secured to the second magnetic platter.
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In accordance with additional embodiments of the present disclosure, a pedal for a
bicycle comprises a body, a spindle assembly rotatably secured to the body and configured to
be connected to said bicycle, a first magnetic platter positioned and non-rotatably sccured
within the body, and a second roagnetic platier positioned and rotatably secured within the
body overlaying the first magnetic platter. The first magnetic platter includes a first magnetic
block, a second magnetic block, and a first permavent magnet plale positioned between and
scparating the first and second magnetic blocks. The first permanent magnet plate
magnetizes the first magnetic block with @ magnetic north polarity and the second magnetic
block with a magnetic south polarity. The second magnetic platier includes a third magnetic
block, a fourth magnetic block, a second permanent magnet plate positioned between and
separating the third and fourth magnetic blocks, and a keyved protrusion that is configured to
be engaged by a ferrous metal cleat to rotate the second magnetic platter between a first
position and a second position. The second permanent magnet plaie magnetizes the third
magnetic block with a magnetic north polarity and the fourth magnetic block with a magnetic
south polarity. When the second magnetic platter is 1n the first position, the third magnetic
block overlays the second magnetic block and the fourth magunetic block overlays the first
magnetic block, thus placing the pedal in a magoetically inactive state. When the second
magnetic platter 1s in the second position, the third magnetic block overlays the first magnetic
block and the fourth magnetic block overlays the second magnetic block, thus placing the
pedal in a magnetically active state whereby the cleat is magnetically secured to the second

magnetic platter.
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BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing features of the invention will be apparent from the following Detailed
Description, taken in connection with the accompanying drawings, in which:

FIG. s an exploded perspective view of a magnetic engagerent mwechanism for a
transportation apparatus;

FIG. 2 15 a bottom view of a cleat of the magnetic engagement mechanism of FIG. 1;
FIG. 3 is a perspective view of the cleat of FIG. 2 secured to a shoe;
FIG. 4 is a bottom view of the cleat of FIG. 2 secured to a shoe;

FI(3. 5 is an exploded view of a pedal of the magnetic engagement mechanism of FIG.

FIG. 6 1s a top view of the pedal of FIG. 5;

FIG. 7 is a bottom view of the pedal of FIG. §;

FIG. § is a top perspective view of a first magnetic platter of the pedal;

FIG. 9 is a bottom perspective view of a second magnetic platter of the pedal;

FIG. 10A 1s a partial perspective view of the second magnetic platter placed over the
first magnetic platter in a {irst position;

FIG. 10B 15 a partial perspective view of the second maguncetic platter placed over the
first magnetic platter in a second position;

FIG. 11A is a perspective view of the magnetic engagement mechanism with the cleat
connected with the pedal in a first position;

FIG. 11B is a perspective view of the magnetic engagement mechanism with the cleat
connected with the pedal in a second position;

FIG. 12 15 a perspective view of the pedal connected to a bicycle;

FIG. 13 1s a perspective view of a binding secured to a pair of skis;

FIG. 14 is a perspective view of another embodiment of the magnetic engagement
mechanisin of the present disclosure;

FIG. 15 is a perspective view of the magpetic engagement mechanism of FiG. 14
including a catch plate of the present disclosure;

FIG. 16 1s a side view of the modified pedal of FIG. 14 mcluding a wodilied cleat;
and

FI(. 17 15 a perspective view of the mnterior of the modified pedal of FIG. 14 showing

a plurality of ball bearings.
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DETAILED DESCRIPTION

The present disclosure relates to magnetic engagement mechanisms for recreational
and/or transportation apparatuses, as discussed in detail below in connection with FIGS. 1-13.

FIG. 1 is a perspective view of a magnetic engagement mechanism 10 for a
transportation apparatus, e.g.., a bicycle {indoor or outdoor), skis, a snowboard, etc. The
magoetic engagement mechanism 10 includes a cleat 12 and a pedal 14, FIG. 2 15 a bottom
view of the cleat 12. The cleat 12 includes a body 16 having a top surface 18, a bottom
surface 20, and an outer perimeter wall 22, The body 16 can be generally cvlindrical in
shape. The body 16 additionally includes a keyed recess 24 defined by a keyed perimeter 26.
The keyed recess 24 extends into the body 16 from the bottom surface 20. The keyed recess
24 s configured to engage a portion of the pedal 14, discussed in greater detail below. The
body 16 additionally includes two holes 28, 30 that extend through the body 16. The holes
28, 30 can be positioned in the recess 24, as shown in FIG. 2, and extend through the lop
surface 18, or they can be positioned outside of the recess 24 and extend from the botiom
surface 20 to the top surface 18, The holes 28, 30 allow for screws 32, 34 (see FIGS. 3 and
4} to be inserted therethrough to secure the cleat 12 to a shoe 36 and prevent rotation relative
thereto, as shown in FIGS. 3 and 4. The holes 28, 30 can have a tapered wall so that the
screw heads lay flush. The cleat 12 1s shown with two holes 28, 30, however, it should be
understood that the cleat 12 can include any number of holes desired that will allow the cleat
12 to be secured to the shoe 36, Use is also conteroplated of other suitable means for
securing the cleat to a shoe, boot, or other appendage covering.

FYGS. 3 and 4 are perspective and bottor views, respectively, showing the cleat 12
secured o the shoe 36. The shoe 36 can be a standard cycling shoe that includes an upper 38
and a sole 40. The sole 40 can be made of a rigid material, ¢.g., a hard plastic, and can
include first and second tracks 42, 44, The first and second tracks 42, 44 allow the screws 32,
34 to be secured thereto at various positions along the length thereof, thus allowing the cleat
12 to be secured to the shoe 36 at different positions as desired. For example, the tracks 42,
44 can include a trapped nut (not shown) that can slide within the tracks 42, 44 and which can
be engaged by the screws 32, 34.

FIG. 5 is an exploded view of the pedal 14, The pedal 14 inclndes a body 46, a first
magnetic platter 48, an annular platier bushing 30, a second maguoetic platier 52, au aooular

platter bushing 54, a top disc 56, a platter retention ring 58, and a spindle assembly 60. The
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body 46 includes a platter holder 62 and a stem 64, The body 46 can be unitary in nature
such that it is formed from a single piece of material to increase strength and rigidity. FIGS.
6 and 7 are respectively top and bottom views of the pedal 14. As shown in FIG. 7, the back
of the body 46 can wclude texturing 65, e.g., knurling, that allows a user to mwore securely
engage the pedal 14 when they are wearing regular shoes or do not desire to magnetically
lock thew shoes 36 to the pedal 14,

As shown in FIG. 5, the platter holder 62 includes an annular sidewall 66, a bottom
wall 68, a top opening 70, and an inner annular shoulder 72. The platter holder 62 defines an
inner chamber 74 for housing the first magnetic platter 48, the annular platter bushing 50, the
second magnetic platter 52, the annular platter bushing 54, and the top disc 56. The annular
sidewall 66 includes a plarality of removed sections 76 adjacent the top opening 70 that form
a plurality of abutments 78. The removed sections 76 are configured to receive a portion of
the platter retention ring S8 while the abutments 78 are configured o prevent the platter
retention ring 58 {rom rotating, discussed in greater detail below. The annular shoulder 72
ncludes one or more keys 80 that extend radially inward therefrom and are coonfigured to
engage the first magnetic platter 48 to prevent the first magoetic platter 48 from rotating
relative (o the platter holder 62,

The stemy 64 defines an iner chamber 82, a bearing channel 84, and a bushing
channel 86. The bearing channel 84 is generally smaller in diamcter than the bushing channel
36. The stem 64 also oclades a cover recess 88, an access opening 90 adjacent the cover
recess 88, and a spindle opening 92, which is generally at a front face 94 of the stem 64 and
adjacent the bushing chaunel 86 that 1s adjacent the bearing channel 84. The access opening
90 and the spindle opening 92 provide access to the inner chamber 82 and allow components
of the spindle asserbly 60 (o be inserted into and positioned within the inner chamber 82,
bearing channel 84, and bushing channel 86 of the stem 64.

The spindle assembly 60 includes a spindle 96, a bushing 98, a bearing 100, a washer
102, and a nut 104. The spindle 96 comprises a series of concentric components including a
threaded outer extension 100, a head 108, a stop/spacer 110, a bushing mount 112, a bearing
mount 114, and a threaded joner extension 116. The threaded outer extension 106 extends
sutwardly from the head 108 and is therefore positioned at the outer end of the spindle 96.
The threaded ouler extension 106 includes threading, e.g., 9167 x 20 {pi, coobigured to

removably engage a threaded hole of a bicycle crankset crank arm. The head 108 is adjacent

11
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the threaded outer extension 106 and includes flattened sides 118 that can be engaged by a
wrench or other tool to rotate the spindle 96, which assists in securing and tightening the
threaded outer extension 106 to the threaded hole of a bicycle crankset crank arra. The
stopfspacer 110 1s a cylindrical component that extends from the head 108 opposite the
threaded outer extension 106. The stop/spacer 110 is configured to engage the front face 94
of the stem 64 and prevent the spindle 96 from further insertion when the spindle 96 1s
engaged with the stem 64. Additionaily, the stop/spacer 110 spaces the head 108 away from
the stem 64 so that suflicient space is provided for the head 108 to be casily engaged by a
tool. The bushing mount 112 is cylindrical in shape and extends from the stop/spacer 110 op
the opposite side of the head 108, The bushing mount 112 has a smaller diameter than the
stop/spacer 110 and is confignred to be inserted into and surrounded by the bushing 98, That
is, the bushing mount 112 is inserted into the bushing 98 and the bushing 98 is secured to the
bushing mount 112, ¢.g., through a friction fif. The bearing wount 114 15 also cylindrical in
shape and extends from the bushing mount 112 on the opposite side of the stop/spacer 110
The bearing mount 114 has a smaller diameter thao the bushing mount 112 and 1s configured
to be inserted into and surround by the bearing 100. That is, the bearing mount 114 18
mnserted into the bearing 100 and the bearing 100 1s secured to the bearing mount 114, ez,
through a friction fit. The threaded inner extension 116 is also cylindrical in shape and
extends from the bearing mount 114 on the opposite side of the bushing mount 112, The
threaded nner exiension 116 includes threads that are configured to be engaged by the nut
104 to secure the spindle 96 to the stem 64.

The bushing 98 1s contfigured to be inserted into and secoved within the bushing
channel 86 of the stem 64. The bushing 98 can be made of brass and reduces friction. As
discussed, the bushing 98 1s configured to receive and engage the bushing mount 112 of the
spindle 96. The bearing 100 is configured to be inserted into and secured within the bearing
charmel 84 of the stem 64. The bearing 100 can be a necdle roller bearing that allows a
component on the interior thereof, e.g., the bearing mount 114 and therefore the spindle 96, to
rotate while an outer ring of the bearing 100 is rotationally constrained. As discussed, the
bearing 100 is configured to receive and engage the bearing mount 114 of the spindle 96 such
that the spindle 96 can rotate within the bearing 100. When the bearing 100 is secured within
the bearing chanuvel 84 and the bushing 98 1s secured within the bushing channel 86, the

spindle 96 can be inserted throogh the spindle opening 92, the bushing 98, and the bearing
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100 until the stop/spacer 110 contacts the front face 94 of the stem 84, When the spindle 96
is fully mserted, the bushing mount 112 will be surrounded by the bushing 98, the bearing
mount 114 will be surrounded by the bearing 100, and the threaded inner extension 116 will
be within the inper charaber 82 of the stem 64, The washer 102 and the nut 104 can then be
inserted mto the inner chamber 82 through the access opening 90 and placed over the
threaded mner extension 116, The nut 104 can then be engaged with the threaded inner
extension 116. The nut 104 can then be engaged by a tool, e.g., a wrench, and the head 108
can be engaged by a separate tool to tighten the nut 104 onto the threaded inner extension 116
of the spindle 96 to secure the spindle 96 to the stem 64. The washer 102 can be formed of
polytetrafluoroethylene (PTHE) and used to reduce friction.

A cover 120 can be provided that can be positioned within the cover recess 88 and
conceal the access opening 90. The cover 120 can be removably secured within the cover
recess 88 such that it is flush with the outer walls of the stem 64, allowing a user to access the
inner chamber 82 of the stem 64 when desired. For example, a user can remove the cover
120 to remove or replace the spindle 96, the bushing 98, or the bearing 100, or to grease the
bearing 100.

Turning to FIG. 8, a top perspective view of the first magnetic platter 48 is provided.
The first magnetic platter 48 is generally circular in shape and inclades a soft magnetic body
122 formed of a soft magnetic material, ¢.g., low carbon steel, and a plurality of permanent
magoet plates 124, The soft magnetic body 122 includes a central hole 126, one or more
peripheral notches 128, a plurality of radial slots 130, and an annular recess 132 configured o
receive the anoular platier bushing 50, The peripberal notches 128 exiend radually joward
from the outer perimeter of the soft magnetic body 122 and are configured to engage the keys
80 of the annular shoulder 72 of the platter holder 62. More specifically, the {irst magnetic
platter 48 is sized and configured to be placed within the platter holder 62 and sarrounded by
the annular shoulder 72. When the first magnetic platter 48 1s placed within the platter holder
62, the keys 80 engage the peripheral noiches 128 and prevent the first magnetic platter 48
from rotating within the platter holder 62.

The plurality of radial slots 130 extend generally from the ceotral hole 126 to the
suter perimeter of the soft magnetic body 122 and are spaced from adjacent radial slots 130
by an angle o. Each of the radial slots 130 is spaced the same angle from adjacent radial slots

130, angle «, thus dividing the soft magnetic body 122 into an even number of equal sized
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soft-magnet blocks 134a-j. The embodiment shown in FIG. 8 has ten (10) radial slots 130,
and ten (10} equally sized soft-magnet blocks 134a-j, which can be deseribed as circular
sector prisms in shape, are provided angularly spaced from cach other by 36°, However, it
should be understood that any even number of radial slots 130 can be utilized and are
contemplated by this disclosure. For example, twelve (12} radial slots can be provided,
which would result in twelve (12) equally sized blocks angularly spaced frow each other by
30° or, alternatively, fourteen (14) radial slots can be provided, which would result in
fourteen (14 equally sized blocks angularly spaced from cach other by approximately 25.71°
Sixteen, eighteen, twenty, etc., radial slots and equally sized blocks are also contemplated
herein. The present disclosure farther contemplates a preferred angle « being n the range of
20°-30°. In a preferred embodirnent, the first magnetic platter 48 mcludes eighteen (18) radial
slots 130 that are angularly spaced from each other by an angle ¢ of Z(°.

Each of the radial slots 130 is sized and configured {o receive a permanent magnet
plate 124, In a preferred embodiment where there are cighteen (18) radial slot 120, there will
be eighteen (18) maiching permanent magnet plates 124, Each permanent magnet plate 124
includes a first major face 136 and a second major face 138 opposite the first major face. The
first major face 136 has either a vorth magoetic polarity or a south magnetic polarity while
the second major face 13§ has the opposite magnetic polarity, e.g., a south magnetic polarity
if the first major {ace 136 has a north magnetic polarity or a north magnetic polarity if the
first major face 136 has a south magnetic polarity. The permanent magnet plates 124 are
positioned within the plurality of radial slots 130 so that major faces of the same magnetic
polarity are {acing each other and into the same soft-magnet block 134a-) such that each soft-
magnet block 134a-j is adjacent either only north magnetic faces or only south magnetic faces
of the bordering permanent wagoet plates 124, but not a notth magnetic {ace and a south
magnetic face. The north and south magnetic faces of each permanent magnet plate 124 are
labelled as “N” and “S” in FIG. 8 for dlustrative purposes. When in such a confliguration, the
soft-magnet blocks 134b, 134d, 1341, 134k, 134} that are adjacent north magnetic faces will
have a north polarity while the soft-magnet blocks 134a, 134¢, 134e, 134g, 1341 that arc
adjacent south magnetic faces will have a south polarity. As a result, the soft-magunet blocks

134a-7 alternate between north polarity blocks and south polarity blocks.
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FIG. 9 is a bottom perspective view of the second magnetic platter 52, while FIG. 5
iflustrates the second magnetic platter 52 {rom a top perspective view. The second magnetic
platter 52 is generally circular in shape and includes a soft magnetic body 140 and a plurality
of the permanent magnet plates 124, The soft magnetic body 140 has a top surface 142 and a
bottom surface 144, and is formed of the same soft magnetic material, .g., low carbon steel,
as the soft magnetic body 122 of the first magnetic platier 48, The second magnetic platier
52 1s similar in construction to the first magnetic platter 4%, but with some additional
components. The second magnetic platter 32 includes a central dowel pin 146, a keyed
protrusion 148, and a plorality of blocks 150, The central dowel pin 146 extends from the
center of the bottom surface 144 and is configured to be inserted into the central hole 126 of
the first magnetic platter 48. The central dowel pin 146 can be constructed of stainless steel,
for example. The keyed protrusion 148 extends from the center of the top surface 142 of the
second maguetic platter 32. The keyed protrusion 148 has a matching shape to that of the
keved recess 24 of the cleat 12 so that it can be inserted into and received by the keyed recess
24. This keyed or matling counliguration allows the cleat 12 to rotate the second magnetic
platter 52 relative to the {irst magnetic platter 48 when the keved protrusion 148 is received
by the keyed recess 24, The keyed protrusion 148 is shown with a square configuration,
though it is contemplated by the present disclosure that the keyed protrusion 148 and keyed
recess 24 could have any matching geometry that allows the cleat 12 (o rotate the second
magoetic platter 52 wheo the keyed protrusion 148 1s received by the keyed recess 24, For
example, the keyed protrusion 148 and the keved recess 24 could be triangular, pentagonal,
star-shaped, etc. The phlurality of blocks 150 extend from the top surface 142 of the second
magnetic platter 52 and are equidistantly spaced generally along the perimeter of the second
magnetic platter 52.

As referenced above, the second magnetic platter 52 is similar i construction to the
first magnetic platter 48, Particularly, the second magnetic platter 52 includes a plurality of
radial slots 152 that extend generally from the central dowel pin 146 to the outer perimeter of
the soft magnetic body 140 and are spaced from adjacent radial slots 132 by angle o Each of
the radial slots 152 is spaced the same angle from adjacent radial slots 152, angle @, thus
dividing the soft magnetic body 1140 into an even number of equal sized soft-magnet blocks

154a-3. The number of radial slots 1532 and sofi-magnet blocks 154a-j of the second magnetic
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platter 52 should match the nurnber of radial slots 130 and soft-magnet blocks 134a-j of the
first magnetic platter 48.

Each of the radial slots 152 is sized and configured to receive one of the permanent
magnet plates 124, as described above. As with the {itst maguoetic platier 48, the permavent
magnet plates 124 are positioned within the plurality of radial slots 152 of the second
magoetic platter 52 so that major {aces of the same magnetic polarity are facing each other
and iMo the same soft-magnet block 154a-j such that each soft-magnet block 154a-j is
adjacent either only north magnetic faces or only south magnetic faces of the bordering
permanent magnet plates 124, but not a north magnetic face and a south magnetic face. The
north and south magnetic faces of each permanent magnet plate 124 are labelled as “N” and
“S” in FIG. 8 for Hustrative purposes. When in such a configuration, the soft-magnet blocks
154b, 154d, 1541, 154h, 154; that are adjacent north magnetic faces will have a north polarity
while the soft-magnet blocks 154a, 134¢, 154e, 154¢, 1541 that are adjacent south magnetic
faces will have a sounth polarity. As a resulit, the soft-magnet blocks 154a- alternate between
north polarity blocks and south polarity blocks.

The second maguetic platter 52 also has an annular recess 156 extending into the
bottom surface 144 and configured to receive the annular platter bushing 50, Particularly,
when the {irst magnetic platter 48 is positioned and secured within the platier holder 62, the
bushing 50 can then be placed in the anmular recess 132 and the second magnetic platter 52
can then be placed over the first magnetic platter 48 with the central dowel pin 146 being
inserted into the central hole 126 of the {irst magnetic platter 48. The bushing 50 will then be
positioned between the first and second magnetic platters 48, 52 and within the anoular
recesses 132, 156. Thus, the bushing 50 spaces the first and second magnetic platters 48, 52
apart with second magnetic platter 52 riding on the bushing 50. The bushing 50 reduces
friction when the second magnetic platter 52 is rotated. The bushing 50 can be made of
brass, PTFE, or any other desired material that reduces friction.

Referring back to FIG. 3, the annular platter bushing 54 is cylindrical in shape, and
sized and configured to be positioned about the circumference of the second magnetic platter
52 and within the platter holder 62. When the annular platter bushing 54 s positioned within
the platter holder 62 it is supported by the inner annular shoulder 72. The annular platter

bushing 54 centers the second maguetic platier 52 and reduces friction when the second
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magnetic platier 52 rotates. The annular platter bushing 54 be made of PTFE, brass, or any
other desired material that reduces friction.

The top disc 56 includes an annular body 158 having a plurality of cut-outs 160. The
top disc 36 1s configured to be placed over the second wagnetic platter 52 with the plurality
of blocks 150 positioned within the cut-outs 160. As such, the cut-outs 160 are orientated
and sized to match the plurality of blocks 150 that extend from the second wmagnetic platter 52
so that when the top disc 56 is placed over the second magnetic platter 32 each of the
plurality of blocks 150 is positioned within one of the cut-outs 160 and the top disc 56 lies on
the top surface 142 of the second magnetic platter 52. The top disc 56 reduces friction
between the second magnetic platter 52 and the platter retention ring 58 when the second
magnetic platier 32 is rotated. The top disc 56 can be made of PTFE, brass, or any other
desired material that reduces friction.

The platter retention ring 58 includes a ring-shaped body 162 having a plurality of
stops 104 that extend radially inward and a plurality of locking tabs 160 that extend radiaily
outward. The top edge of the plurality of stops 164 can also be chamfered, which assists with
centering and insertion of the cleat 12 during use. The locking tabs 160 are sized and spaced
about the circumierence of the ring-shaped body 162 to match the removed sections 76 of the
platter holder 62. As such, the platter retention ring 58 is configured to be placed over the top
disc 56 and the second magnetic platter 52 with the locking tabs 166 positioned and secured
within the removed sections 76 of the platier holder 62, When the locking tabs 166 are
positioned within the removed sections 76 of the platter holder 62, the platter retention ring
58 is prevented frow rotating and secured 1o placed. The platter retention ving 58 can also be
permanently secured to the platter holder 62 through a fastening means such as an adhesive
or through welding. The platter retention ring 58, when secured to the platter holder 62,
locks the second magnetic platter 52, the bushing 50, and the {irst magnetic platier 48 within
the platter holder 62 so that they are axially constrained, but permits the second magnetic
platter 52 to rotate with respect to the {irst magnetic platter 48 when engaged by the cleat 12,

Each of the plurality of stops 164 of the platier retention ring 58 are separated from an
adjacent stop 164 by a gap 168. The gaps 168 are conligured o receive the blocks 150 of the
second magnetic platter 52 so that when the second magnetic platter 52 is rotated the biocks
150 ride within the gaps 168. Continued rotation of the second magnetic platier 52 results n

the blocks 150 countacting the stops 164, which prevent the second magnetic platter 52 {from
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further rotation.  Accordingly, the stops 164 set the angular rotation of the second magnetic
platter 32, and are therefore sized and spaced so that the second maguetic platter 52 can only
be rotated by angle o, e.g., the angle that the permanent magnet plates 124 arve from adjacent
permancnt magnet plates 124 as discussed in connection with FIGS. 8 and 9. Any attermpt to
rotate the second magnetic platter 532 finther 5 prevented by the stops 164 engaging the
blocks 150, Therefore, the stops 164 can be positioned to only allow 36° of rotation {e.g., for
10 plates), 30° of rotation (e.g., for 12 plates), 20° of rotation {e.g., for 18 plaies), etc.,
depending on the number of permanent magnet plates 124. This configuration allows the
second magnetic platter 52 to be rotated between a first position (e.g.. an unaligned
magnetically inactive position) and a second position {(e.g., an aligned magnetically active
position). In a preferred crobodiment, the first magnetic platter 48 and the second magnetic
platter 52 each include eighteen (18) permanent magnet plates 124, which require a preferred
rotational angle of 20° for activation and deactivation.

FIG. 10A 1s a perspective view showing the fivst and second magnetic platters 48, 52
in a first position, and FIG. 10B is perspective view showing the first and second magnetic
platters 48, 32 in a second position. It is noted that the second magnetic platter 52 18 shown
with some elements removed for convenience of illustration only in order to show the soft-
magnet blocks 154a-j thereof overlapped with the soft-magnet blocks 134a-; of the first
magnetic platter 48,

As shown in FIG. 10A, when the second magnetic platter 32 is in the first position, #t
overlaps the first magnetic platter 48 such that the north polarity soft-magnet blocks 154b,
1544d, 154{, 154h, 154 of the second magnetic platter 52 overlay the south polarity soft-
magoet blocks 134a, 134c¢, 134e, 134g, 1341 of the first magnetic platier 48, and the south
polarity soft-magnet blocks 154a, 154c, 154e, 154g, 1541 of the second magnetic platter 52
overlay the norith polarity sofi-magnet blocks 134b, 134d, 134{, 134h, 1345 of the {ust
magnetic platter 48, More succinctly, the soft-magnet blocks overlaying each other are of
opposite polarity. This 15 an “unaligned” position where the pedal 14 is in a magnetically
inactive state, and the pedal 14 will not exert a significant external magnetic force.
Specifically, by overlapping soft-magnet blocks of opposite polarity the magnetic flux lines
are close-circuited, which prevents the magoetic force from extending beyound the first and

second magnetic layers.
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A user can rotate the second magnetic platter 52, e.g., through engagement of the cleat
12 with the keved protrusion 148 of the second magnetic platter 52, by angle « to the second
position shown in FIG. 10B. As shown in FIG. 10B, when the second magnetic platter 52 s
in the second position, 1t overlaps the first magnetic platter 48 such that the north polarity
soli-magnet blocks 134b, 1544, 154f, 154h, 1545 of the second magnetic platter 52 overlay
the north polarity soff-magnet blocks 134b, 134d, 134f 134h, 134j of the first magnetic
platter 48, and the south polarity soft-magoet blocks 154a, 154c¢, 154e, 154g, 15341 of the
second magnetic platter 52 overlay the south polarity soft-magnet blocks 134a, 134c, 134e,
134z, 1341 of the first magnetic platter 48. More succinctly, the soft-nagnet blocks
overlaying each other are of the same polarity. This is an “aligned” position where the pedal
14 is in a magoetically active state, and the pedal 14 will exert a significant external magnetic
force. Specifically, by overlapping soft-magoet blocks of the same polarity the magoetic {fux
lines are incomplete and open, which allows the magnetic force to extend beyond the second
magoetic platter 32, Since the cleat 12 1s implemented to rotate the second magnetic platier
52, the pedal 14 will be switched from the first position (the inactive state} to the second
position (the active state) while the cleat 12 is adjacent the second maguetic platter 52. Asa
result, the magnetic force that is generated in the active state will be imparted on the cleat 12,
which is formed of a ferrous metal, and secure the cleat 12 to the second magnetic platter 32
and the pedal 14. A contemplated range of force generated in the active state is 6(-120
pound-force (Ibf). The magnitude of the force is dictated by the size and thickness of the
permanent magnet plates 124, As such, the size and thickness of the permanent magpet
plates 124 utilized can be varied depending on desired implementation, e.g., the pedal 14 can
be manufactured in low, medium, and high force variations each with varying size and
thickness permanent magnet plates 124,

FIG. 11A is a perspective view of the cleat 12 connected with the pedal 14 in the first
position, e.g., in an inactive state. FIG. 12A is a perspective view of the cleat 12 connected
with the pedal 14 in the second position, e.g., in an active state. The cleat 12 is shown
detached from the shoe 36 for ecase of illustration and to show the position of the cleat 12 on
the pedal 14, however, # should be understond that the cleat 12 would generally be utilized
attached to the shoe 36. When the pedal is in the first position and inactive, the user can
place their foot, including shoe 36 with attached cleat 12, on the pedal 14 and align the keyed

recess 24 of the cleat 12 with the keyed protrusion 148 of the second magnetic platter 52.
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The chamfered edge of the platter retention ring 58 can assist with this alignment.
Additionally, the keyed protrusion 148 can have a height greater than the platter velention
ring 58 so that it extends beyond the platter retention ring 58 creating an edge for a user to
locate with the cleat 12, which can assist with connecting the cleat 12 to the pedal 14.

Once the keyed recess 24 is aligned with the keyed protrusion 148, the user can press
downward to seat the keyed protrusion 148 within the keyed recess 24, At this poiot, the
user’s foot will be angled with respect to the pedal 14 and a typical pedaling position. Once
the keyed protrusion 148 is seated within the keyed recess 24, the user can rotate the second
magnetic platter 52 into the second position. This is done by the user rotating their foot in a
first direction, and therefore shoe 36 and attached cleat 12, to cause the cleat 12 to rotate the
second magnetic platter 52. The second magnetic platter 52 can be rotated up to angle o, at
which point the blocks 150 of the second magnetic platter 52 will contact the stops 164 of the
platter retention ring 58 and prevent the second magnetic platter 52 from being rotated any
further. This places the second waguoetic platter 32 in the secoud position, e.g., an active
state, causing the cleat 12 to be magnetically secured to the second magnetic platter 52. The
user can then pedal the bicycle 1o a typical fashion and their shoe 36 will be secured to the
pedal 14 through the magnetic engagement of the cleat 12 with the second magnetic platter
52. To release their shoe 36, the user twists their foot in a second direction opposite the first
direction, which causes the cleat 12 to rotate the second magnetic platter 52 back to the first
position where it s magnetically inactive. In the {irst position, as discussed above, minimal
magnetic force is exerted from the pedal 14 on the cleat 12, allowing the user can pull the
cleat 12 from engagement with the second magnetic platter 52, The above described
functionality and operation holds true for both right and left shoes.

FIG. 12 is a perspective view showing the pedals 14 attached to a bicycle 170. As
discussed above, the bicycle 170 includes a crankset 172 having crank arms 174, A pedal 14
can be connected to each of the crank arms 174 through a threaded engagement. Particularly,
the threaded outer extension 106 (see FIG. 3) of the spindle 96 of the pedal 14 can threadedly
engage the crank arms 174, The threaded outer extension 106 can be further tightened and
secured to the crank arms 174 by a wrench or other tool turning the head 108 of the spindle
96.

FIG. 13 is a perspective view of an aliernative embodiment of the pedal 14 i the

form of a binding 176 secured o a pair of skis 178, The binding 176 15 similar in
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construction to the pedal 14, but without the stern 66 and spindle asserably 60. The binding
176 functions in the same f{ashion as the pedal 14, which need not be repeated. Thus, it
should be understood that the above-description provided in connection with the pedal 14
holds true for the bindiog 176. The cleat 16 could be connected o the botlom of ski hoots in
place of cycling shoes 36 to allow a user to secure their ski boots to the skis 178, The
binding 176 counld alternatively be secured io other transportation apparatuses such as
snowboards and water-skis, and exercise devices such as stationary bicycles.

It is also contemplated by the present disclosure {or the pedal 14, binding 176, and
cleat 16 to include a microprocessor and one or more sensors, and be Internet-of-Things
(IOT) connected. Particularly, the microprocessor can be in wireless communication with a
user's smartphone or smartwatch and relay parameters sensed by the one or more sensors
thereto. The smartphone or smartwatch can then transfer this information o the Internet
where it can be accessed by the aser from various devices and locations. The parameters
sensed by the one or more sensors can include force, rotation, speed, cte., and can be used to
calculate various data, e.g., efficiency. This functionality allows a user to track thewr
performance.

FIG. 14 is a perspective view of another embodiment of a magnetic engagement
mechanism 210 of the present disclosure having a modified cleat 212 and a modified pedal
214, The modificd pedal 214 can be substantially similar in construction to the pedal 14
shown i FIG. 1, the details and components of which need not be repeated. It should be
understood that the modified pedal 214 includes a number of the same components as the
pedal 14 shown in FIGS. 1 and 5, and like component numbers are used for like components.
The modified pedal 214 differs from the pedal 14 shown in FIG. 1 at least in that the annular
sidewall 66 of the platter holder 62 docs not include a plurality of abutments 78, and the
modified pedal 200 does not include a platier retention ring 38. Instead, the annular sidewall
66 of the platter holder 62 terminates at an upper surface 216 that i substantially planar with
the second magnetic platter 52, Additionally, the modified pedal 214 includes a bumper
guide 218 in place of the platter retention ring 58. The bumper guide 21¥ can include a body
220 defining a plurality of stops 222 separated by a gap 224, The body 220 can also include
a plurality of holes 226 (threaded or unthreaded) exiending therethrough which facilitate
mouonting the bumper guide 218 (o the platter holder 62. The bumper guide 218 can be

secured to the platter holder 62 by a plarality of screws 228 that can extend through the holes
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226 and threadedly engage a plurality of threaded holes 230 that extend through the upper
surface 216 of the platter holder 62. The platter holder 62 can include four holes which allow
the buraper guide 218 to be selectively mounted on oppostie sides of the pedal 214, eg.,
depending on if the pedal 214 15 going to be placed on the vight or left side of a bicycle.

The bumper guide 218 functions in a similar fashion to the platier retention ring 58 in
that when i is secured to the platier holder 62 it locks the second magnetic platier 532, the
bushing 50, and the first magnetic platier 48 within the platter holder 62 so that they are
axially constrained, but permuts the second magnetic platter 52 to rotate with respect to the
{irst magnetic platter 48 when engaged by the cleat 12, Additionally, the bumper guide 218
acts as a front bumper wall that will contact the cleat 12, 212 and prevent a user’s foot from
shiding forward off of the pedal 214 when they are atlempting to engage the cleat 12, 212
with the pedal 214,

In conirast to the platter retention ring 58, the burmper guide 218 spauns only a portion
of the circumference of the platter holder 62 instead of the entirety. For example, the bumper
guide 218 can extend about one-quarter (1/4) of the circumference of the platter holder 62,
while leaving three-quarters (3/4) of the circumference of the platter holder 62 open. This
configuration assists with ease of insertion of the cleat 12, 212 as it allows a user to slide the
cleat 12, 212 into the proper position and into engagement with the modified pedal 214, as
opposed to having to nset the cleat 12, 212 into the platter retention ring 58,

Additionally, when the bumper guide 218 is secured fo the plaiter holder 62, a block
150 of the second magnetic platter 52 is positioned within the gap 224 so that when the
second magnetic platter 52 15 rotated the block 150 rides within the gaps 224, Continued
rotation of the second magnetic platter 52 results in the block 150 contacting the stops 222,
which prevent the second magnetic platter 32 from further rotation. Accordingly, the stops
222 set the angular rotation of the second magnetic platier 52, and are therefore sized and
spaced so that the second magnetic platter 52 can only be rotated by angle o, e.g., the angle
that the permancnt magnet plates 124 are from adjacent permanent magnet plates 124 as
discussed in connection with FIGS. & and 9. Any attempt to rotate the second magnetic
platter 52 further is prevented by the stops 222 engaging the block 130. Thercfore, the stops
222 can be positioned to only allow 36° of rotation (e.g., for 10 plates), 3{(° of rotation {e.g.,
for 12 plates), 20° of rotation {e.g., for 18 plates), etc., depending on the number of permanent

magoet plates 124, This configuration allows the second magnetic platter 52 {o be rotated
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between a {irst position {(e.g., an unaligned magnetically inactive position) and a second
position {e.g., an aligned maguoetically active position). In a preferred embodiment, the first
magnetic platter 48 and the second magnetic platter 52 cach include cighteen (18) permanent
magnet plates 124, which require a preferved rotational angle of 207 for activation and
deactivation.

FIG. 15 1s a perspective view of the wagnetic engagement mechanism 214 nclading a
catch plate 232 of the present disclosure connected to the modified pedal 214, The catch
plate 232 wncludes a curved body 234 defining an inner arcuate edge 236. The catch plate
232 can be secured to the bumper guide 218 or the platter retention ring 58 by screws 228,
which extend through the curved body 234, Alternatively, the catch plate 232 can be integral
with the bumper guide 218 or the platter retention ring 58. It should be understood that the
catch plate 232 can be used with the pedal 14 shown in FIG. 1 or the modified pedal 214
shown in FIG. 14, The catch plate 232 functions to guide and align the cleat 12, 212 with the
keved protrusion 148 of the second magnetic platter 52 during insertion. That is, when a user
atierapts to engage the pedal 14, 214 with the cleat 12, 212, they can shde the cleat 12, 212
into engagement with the inner arcuate edge 236, which places the cleat 12, 212 directly
above the keyed protrusion 148 of the second magnetic platter 52. The user can then rotate
the cleat 12, 212 within the inner arcuate edge 236 until the cleat 12, 212 1s aligned with the
keyed protrusion 148, push downward to mate the keyed protrusion 148 with the cleat 12,
212, and then rotate the cleat 12, 212 to activate the magnetic circuit and secure the cleat 12,
212 1o the pedal 14, 214,

FIG. 16 15 a side view of the modified pedal 214 showing the modified cleat 212
greater detail. The modified cleat 212 can be similar in construction to the cleat 12 shown in,
for example, FIGS. 1 and 2, and includes the keyed recess 24 and keved perimeter 26 shown
in FIG. 2. However, the modified cleat 212 includes a slanted top surface 238 instead of a
flat top surface 18 (see FIG. 1). The slanted top surface 238 can extend from a wider rear
portion 248 to thinner front portion 242 of the modified cleat 212, When the cleat 212 15
attached to a shoe 36 the wider rear portion 240 will extend below the thinner front portion
242 such that when a user attempts to engage the modified cleat 212 with the keyed
protrusion 148 of the pedal 14, 214 the underside of the modified cleat 212 will contact the
keyed protrusion 148 at an angle. This conliguration exposes the keyed perimeter 26 of the

modified cleat’s keyed recess 24, allowing the keyed perimeter 26 o act as a “caich” on the
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keyed protrusion 148, Thus, the modified pedal 214 allows for a user to more casily engage
the keyed protrusion 148 with the keved recess 24.

The modilied pedal 214 can also include a spring-loaded screw 243 that extends
through the burper guide 218 (see FIGS. 14 and 16). The spring-loaded screw 243 can be
tightened by a user to cause it {o be inserted through the bumper guide 218 and extend further
toward the cleat 12, 212, Further insertion of the spring-loaded screw 243 can cause i place
pressure on the cleat 12, 212 which can prevent premature deactivation of the magnetic
circuit, ¢.g., release of the cleat 12, 212 from the pedal 214, 1t should be understood that the
spring-loaded screw 243 can be utilized for both the modified pedal 214 as well as the pedal
14 shown in FIGS. 1 and 5.

FIG. 17 1s a perspective view of the modified pedal 214 showing the inclusion of a
plurality of ball bearings 244. Specifically, the plurality of ball bearings 244 are placed in the
annular recess 132 of the first maguoetic platter 48 and replace the annular platter bushing 50
discussed in connection with FIGS. 5, 8, and @ The plurality of ball bearings 244 are
positioned between the first magnetic platier 48 and the second maguetic platter 52, and
space the first and second magnetic platters 48, 52 apart with the second magnetic platter 52
riding on the ball bearings 244, The ball bearings 244 reduce friction due to rotation of the
second magnetic platter 52 and smooth the rotation of the second magunetic platier 52.

Some embodiments of the present disclosure are directed to a pedal for a bicycle,
comprising: a body; a spindle asserubly rotatably secured to the body and configured to be
connected to said bicyele; a first magnetic platter positioned and non-rotatably secured within
the body, the {wst magnetic plaiter comprising: at least two blocks, and at least one
permanent magnet plate having a magnetic north face and a magnetic south face, the at least
one permanent magnet plate positioned between the at least two blocks with a first of the at
least two blocks adjacent the magnetic north face and a second of the at least two blocks
adjacent the magnetic south face, the at least one permanent magnet plate magnetizing the
first of the at least two blocks with a magnetic north polarity and the second of the at least
two blocks with a magnetic south polarity: and a second magnetic platter positioned and
rotatably secured within the body overlaying the first magnetic platter, the second magnetic
platter comprising: at least two blocks, at least one permanent magnet plate having a
magnetic north face and a magnetic south face, the at least one permanent magnet plate

positioned between the at least two blocks with a {irst of the at least two blocks adjacent the
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magnetic north face and a second of the at least two blocks adjacent the magnetic south face,
the at least one permanent magnet plate magnetizing the first of the at least two blocks with a
magnetic north polarity and the second of the at least two sections with a magnetic south
polarity, and a keyed protrusion configured o be engaged by a ferrous metal cleat, wherein
the second magnetic platter is rotatable by said ferrous metal cleat between a first position
where the first of the at least two blocks of the second wagnetic platter overlays the second of
the at least two blocks of the first magnetic platter and the second of the at least two blocks of
the second magnetic platter overlays the first of the at least two blocks of the first magnetic
platter, and a second position where the first of the at least two blocks of the second magnetic
platter overiays the first of the at least two blocks of the first magnetic platter and the second
of the at least two blocks of the second magunetic platter overlays the second of the at least
two blocks of the first magnetic platter, and wherein when the second magnetic platter is in
the first position the pedal is in a magoetically inactive state and said cleat i1s ot magnetically
secured to the second magnetic platter, and when the second magnetic platter is in the second
position the pedal is 10 a magoetically active state and said cleat 15 magnetically secured to
the second magnetic platter.

Some embodiments of the present disclosure are further directed to a pedal for a
bicycle, comprising: a body; a spindle assembly rotatably secured to the body and configured
to be connected to said bicycle; a first magnetic platter positioned and non-rotatably secured
within the body, the first magnetic platter comprising: an even number of permanent magnet
plates each having a magnetic north {ace and a magnetic south face, and a plurality of blocks
with at least one block of the plurality of blocks positioned between each adjacent pair of
permanent magnet plates, the permanent magnet plates magnetizing cach of the plurality of
blocks with either a magnetic north polarity or a magnetic south polarity such that adjacent
blocks are of opposite magnetic polarities; and a second magnetic platter positioned and
rotatably secured within the body overlaying the f{irst magnetic platter, the second magnetic
platter comprising: an even number of permanent magnet plates each having a magnetic north
face and a magnetic south face, and a plurality of blocks with at least one block of the
plurality of blocks positioned between each adjacent pair of permavent magoet plates, the
permanent magnet plates magnetizing cach of the plurality of blocks with either a magnetic
north polarity or a magnetic south polarity such that adjacent blocks are of opposite magnetic

polarities, and a keyed protrusion configured to be engaged by a ferrous metal cleat, wherein
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the second magnetic platter is rotatable by said ferrons metal cleat between a first position
where the magnetic south polarity blocks of the second magnetic platter overlay the magnetic
north polarity blocks of the first magnetic platter and the magnetic north polarity blocks of
the second magnetic platter overlay the maguetic south polarity blocks of the first magnetic
platter, and a sccond position where the magnetic south polarity blocks of the second
magoetic platter overlay the magnetic south polarity blocks of the first maguoetic platter and
the magnetic north polarity blocks of the second magnetic platter overlay the magnetic north
polarity blocks of the first magnetic platter, and wherein when the second magnetic platter is
in the first position the pedal is in a magpetically inactive state and said cleat is not
magnetically secured {o the second magnetic platter, and when the second magnetic platter is
in the secound position the pedal 1s in a magnetically active state and said cleat is magnetically
secured to the second magnetic platter.

Some embodiments of the present disclosure are further directed to a magnetic
engagement mechanism for a transportation apparatus, comprising: a body; a {irst magnetic
platter positioned and non-rotatably secured within the body, the [rst magnetic plalter
comprising: an even number of permanent magnet plates each having a magnetic north face
and a magnetic south face, and a plurality of blocks with at least one block of the plurality of
blocks positioned between each adjacent pair of permanent magnet plates, the permanent
magnet plates magnetizing cach of the plurality of blocks with cither a magnetic north
polarity or a roagoetic south polarity such that adjacent blocks are of opposite magnetic
polarities; and a second magnetic platier positioned and rotatably secured within the body
overlaying the first muagnetic platter, the second wmagnetic platter comprising: an even number
of permanemnt magnet plates each having a magnetic north {ace and a magnetic south face, and
a plurality of blocks with at least one block of the plurality of blocks positioned between each
adjacent pair of permanent magnet plates, the permanent magnet plates magnetizing cach of
the plorality of blocks with either a raagnetic north polarity or a magnetic south polarity such
that adjacent blocks are of opposite magnetic polarities, and a keved protrusion configured to
be engaged by a ferrous metal cleat, wherein the second magnetic platter 1s rotatable by said
fervous roetal cleat between a first position where the magnetic south polarity blocks of the
second magnetic platter overlay the magnetic north polarity blocks of the first magnetic
platter and the magnetic vorth polarity blocks of the second magnetic platter overlay the

magnetic south polarity blocks of the first magnetic platter, and a second position where the
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magnetic south polarity blocks of the second magnetic platter overlay the magnetic south
polarity blocks of the first magnetic platter and the magnetic north polarity blocks of the
second magnetic platter overlay the magnetic north polarity blocks of the first magnetic
platter, and wherein when the second magunetic platter is in the first position the magnetic
engagement mechanism is in a magnetically inactive state and said cleat is not magnetically
secured to the second magnetic platter, and when the second magnetic platter is in the second
position the magnetic engagement mechanism is in a magnetically active state and said cleat
is magnetically secured to the second magnetic platter,

Having thus described the system and method in detail, it is to be understood that the
foregoing description 18 not intended to limit the spirit or scope thereof. It will be understood
that the embodiments of the present disclosure described herein are merely exemplary and
that a person skilled in the art may make any variations and modification without departing
from the spirit and scope of the disclosure. Al such variations and modifications, wncluding

those discussed above, are intended to be included within the scope of the disclosure.
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CLAIMS:
1. A pedal for a bicycle, comprising:
a body;

a spindle asserobly rotatably secured to the body and configured to be connected to
said bicycle;

a first magnetic platter positioned and non-rotatably secured within the body, the first
magnetic platter including a first magnetic block, a second magnetic block, and a first
permanent magnet plate positioned between and separating the first and sccond magnetic
blocks, the first permanent magnet plate magnetizing the first magnetic block with a magnetic
north polarity and the second magnetic block with a magnetic south polarity; and

a second magnetic platter positioned and rotatably secured within the body overlaying
the first magnetic platier, the second magnetic platter comprising a third magnetic block, a
fourth wagnetic block, a second permanent magnet plate positioned between and separating
the third and fourth magnetic blocks, and a keyed protrusion configured to be engaged by a
ferrous metal cleat to rotate the second magnetic platier between a first position and a second
position, the second permanent magnet plate magnetizing the third magnetic block with a
magnetic north polarity and the fourth magnetic block with a magnetic south polarity,

wherein when in the first position the third magnetic block overlays the second
magnetic block and the fourth magnetic block overlays the first magnetic block placing the
pedal 1 a magnetically inactive state, and when n the second position the third magnetic
block overlays the first magnetic block and the fourth magnetic block overlays the second
magnetic block placing the pedal is 1n a magnetically active state and magnetically securing

the cleat to the second magnetic platter.
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