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(57) Abstract: A preloaded resistance pack and exercise device.
The resistance pack includes an elastomeric resistance element
coupled to a hub and disposed on a plate. The hub includes a pair
of radially extending wings that lie against a surface of the plate.
The plate includes a pair of raised tabs that lie within a rotation-
al path of the wings. An initial rotation of the hub relative to the
plate causes the wings to slide over and beyond the raised tabs
and at least partially stretches the resistance element. Interaction
between the tabs and wings prevents the hub from rotating back to
an initial position and maintains the resistance element in a pre-
loaded, tensioned condition. The exercise device is configured to
detect a number of the resistance packs coupled thereto as well
as data associated with exercise movements employing the resis-
tance packs.
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EXERCISE DEVICE AND PRELOADED RESISTANCE PACK

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Patent Application No.
15/614,118, filed June 5, 2017, which claims the benefit of U.S. Provisional
Patent Application No. 62/353,909, filed June 23, 2016 and U.S. Provisional
Patent Application No. 62/406,697, filed October 11, 2016, the disclosures of

which are hereby incorporated herein in their entirety by reference.

BACKGROUND

[0002] Resistance exercise can provide many health and fithess benefits.
Personal resistance exercise devices, including home gyms are plentiful in the
consumer marketplace. However, there are many shortcomings that make
personal resistance exercise devices inconvenient and cumbersome to use.
Most personal exercise resistance devices employ either some form of weights
or a resistance mechanism. Weights are inherently heavy, bulky, and are
generally limited to use Iin a single location without some cumbersome
transportation to another location.

[0003] Resistance mechanisms vary widely in type, complexity, and usability.
Many incorporate extensible springs, flexible rods, extensible bands, or the like.
These mechanisms may be lighter weight but are often complex and may still be
bulky or not well adapted to movement between locations. Additionally,
resistance mechanisms often resume a neutral state when placed in a normal or

un-actuated position. Thus, when employed in an exercise movement, the
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amount of resistance provided thereby may start at zero, or be very low through
an initial portion of a range of motion of the exercise, thus the user may be
unable to get the full benefit of the resistance throughout the entire range of
motion of the exercise. Or the user may be required to physically preload the
resistance mechanism to achieve an initial resistance, which is cumbersome and
may incur additional physical efforts and time. Devices that are configured to
provide the desired resistance throughout the range of motion of the exercise

may be difficult to manufacture and configure in a preloaded state.

SUMMARY

[0004] Embodiments of the technology are defined by the claims below, not
this summary. A high-level overview of various aspects of exemplary
embodiments is provided here to introduce a selection of concepts that are
further described in the Detailed-Description section below. This summary is not
intended to identify key features or essential features of the claimed subject
matter, nor is it intended to be used in isolation to determine the scope of the
claimed subject matter. In brief, this disclosure describes, among other things, a
resistance pack that is useable with a variety of personal exercise equipment and
that is preloaded so as to provide resistance throughout an entire range of
motion and to aid coupling of the resistance pack with another resistance pack
and/or with a personal exercise device. An exercise device configured for use
with the resistance pack is also described.

[0005] The resistance pack includes an elastomeric resistance element with a

known resistance force. The elastomeric resistance element may be configured
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with a plurality of spokes between a hub and an outer rim. The spokes are
configured to wrap and stretch about the hub upon rotation of the hub relative to
the rim. The elastomeric resistance element may be configured between a front
plate and a back plate in a self-contained resistance pack. Multiple resistance
packs may be coupled to each other to adjust the resistance provided.

[0006] The hub includes a pair of radially extending wings that lie against an
interior surface of the back plate and that rotate with the hub. The back plate
includes a pair of raised tabs on the interior surface that lie in the rotational path
of the wings. The wings initially lie on a first side of the tabs and the resistance
element is in a neutral state. The wings are rotated in a first direction toward the
tabs causing the wings to slide over and past the tabs and at least partially
stretching the spokes of the resistance element. The wings are then prevented
from rotation in an opposite second direction by engagement with the tabs and
the resistance element is maintained in a partially stretched or preloaded state.
[0007] The resistance packs may also include features that aid alignment with
other resistance packs. The hub may include an internal axial bore extending at
least partially therethrough and having a plurality of circumferentially spaced
teeth, recesses, or similar engagement features. One or more of the teeth or
recesses may be provided with a different form than others of the teeth or
recesses such that a stub or rod configured for insertion into the bore is only
insertable therein in a particular rotational alignment relative to the hub. The

front and back plates may also be provided with a non-symmetrical arrangement
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of mating couplings such that the resistance pack may only be coupled to
another resistance pack in a particular rotational orientation.

[0008] An exercise device configured for use with the resistance packs is also
provided. The exercise device includes a pair of arms that are pivotable relative
to one another about an axle that is coupled to the hub of the resistance packs
such that the resistance packs provide resistance to such pivotal movements.
The arms of the exercise device are pivoted toward one another when an
adducting force or an abducting force is applied. Application of the abducting
force employs tension members or cables and pulleys coupled to the arms to
pivot the arms toward one another while handgrips on the exercise device are
pulled away from one another. The configuration of the pulleys and tension
members provides a greater range of motion of the hand grips in the abducting
direction than in the adducting direction while the range of pivotal motion of the
arms remains the same.

[0009] The exercise device may include an electronic controller and a number
of sensors configured to detect and track the direction, rate, and/or the extent of
the pivotal movements of the arms as well as a number of resistance packs
coupled to the exercise device.

[0010] In one embodiment, an exercise device with a resistance pack is
described. The exercise device includes a first arm having an axle disposed at a
proximate end, a first receiver disposed at an opposite distal end, and a first
pulley disposed along the length of the first arm between the proximate and distal

ends, and a second arm having a proximate end that is pivotably coupled to the
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first arm to pivot about the axle, a second receiver disposed at a distal end of the
second arm, and a second pulley disposed along the length of the second arm
between the proximate and distal ends. A first handle that is removably disposed
in the first receiver of the first arm and a second handle that is removably
disposed in the second receiver of the second arm along with a first tension
member that extends from the first handle, around the second pulley, and
couples to the first arm, and a second tension member that extends from the
second handle, around the first pulley, and couples to the second arm are also
provided. The exercise device further includes a resistance pack that is non-
rotatably coupled to the second arm and that engages the axle. The resistance
pack resists pivotal movement of the distal end of the first arm toward the distal
end of the second arm when an adducting force is applied to the first and second
handles and when an abducting force is applied to the first and second handles.
The exercise device further includes one or more of a sensor adapted to detect
pivotal movements of the arms relative to one another, a sensor configured to
detect rotation of one or both of the pulleys, and a sensor adapted to detect a
characteristic that is useable to determine a number of resistance packs coupled
to the exercise device.

[0011] In another embodiment, a method for sensing a number of resistance
packs coupled to an exercise device is described. The method includes
providing an exercise device including a pair of arms that are pivotable relative to
one another, a strain gage disposed in one or both of the arms, and providing a

plurality of resistance packs that are coupleable to the exercise device to provide
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resistance to pivoting the arms. The method further includes operably coupling
at least one of the resistance packs to the exercise device. The arms are pivoted
relative to one another and the strain gage detects a strain force or bending force
encountered by the respective arm. The detected strain force is correlated with a
resistance force and/or with a number of resistance packs required to provide the

resistance force or the detected strain force.

DESCRIPTION OF THE DRAWINGS
[0012] lllustrative embodiments are described in detail below with reference to
the attached drawing figures, and wherein:
[0013] FIG. 1 is front plan view of a resistance pack depicted in accordance
with an exemplary embodiment;
[0014] FIG. 2 is back plan view of the resistance pack of FIG. 1;
[00156] FIG. 3 is a front plan view of the resistance pack of FIG. 1 with a front
plate removed and with a resistance element in a neutral state;
[0016] FIG. 4 is a front plan view of the resistance pack of FIG. 3 with the
resistance element in a preloaded state;
[0017] FIG. 5 is an exploded perspective view of the resistance pack of FIG.
1
[0018] FIG. 6 a back perspective view of a resistance pack configured for use

with an exercise equipment device having a rod that is inserted through the

resistance pack depicted in accordance with an exemplary embodiment;
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[0019] FIG. 7 is a perspective view of a home-gym bench configured for use
with a plurality of the resistance packs of FIG. 6 depicted in accordance with an
exemplary embodiment;

[0020] FIG. 8 is a back plan view of a resistance pack depicted in accordance
with another exemplary embodiment;

[0021] FIG. 9 is a perspective view of an exercise device depicted in
accordance with an exemplary embodiment;

[0022] FIG. 10a is a front elevational view of the exercise device of FIG. 9
with front portions of arms of the exercise device removed to reveal internal
structures;

[0023] FIG. 10b is a rear elevational view of the exercise device of FIG. 9 with
rear portions of the arms removed to reveal internal structures;

[0024] FIG. 11a is a front elevational view of the exercise device of FIG. 9
with the front portions of the arms removed and with the arms partially pivoted
toward one another as a result of an abduction force applied on the exercise
device depicted in accordance with an exemplary embodiment;

[0025] FIG. 11b is a front elevational view of the exercise device of FIG. 9
with the front portions of the arms removed and with the arms partially pivoted
toward one another as a result of an adduction force applied on the exercise
device depicted in accordance with an exemplary embodiment;

[0026] FIG. 12a is a cross-sectional view of the exercise device of FIG. 9
taken along the line 12-12 showing a resistance pack detection system that

employs a light sensor depicted in accordance with an exemplary embodiment;
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[0027] FIG. 12b is a cross-sectional view of the exercise device of FIG. 9
taken along the line 12-12 showing a resistance pack detection system that
employs a radio frequency identification tag depicted in accordance with an
exemplary embodiment; and

[0028] FIG. 12c is a cross-sectional view of the exercise device of FIG. 9
taken along the line 12-12 showing a resistance pack detection system that
employs an electrical signal sensing system depicted in accordance with an

exemplary embodiment.

DETAILED DESCRIPTION

[0029] The subject matter of select embodiments is described with specificity
herein to meet statutory requirements. But the description itself is not intended to
necessarily limit the scope of claims. Rather, the claimed subject matter might
be embodied in other ways to include different components, steps, or
combinations thereof similar to the ones described in this document, in
conjunction with other present or future technologies. Terms should not be
interpreted as implying any particular order among or between various steps
herein disclosed unless and except when the order of individual steps is explicitly
described. The terms “about” or “approximately” as used herein denote
deviations from the exact value by +/-10%, preferably by +/-5% and/or deviations
in the form of changes that are insignificant to the function.

[0030] With reference now to FIGS. 1-5, a resistance pack 10 is described in
accordance with an exemplary embodiment. The resistance pack 10 can be

employed with and configured for use with a variety of exercise equipment
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including personal, handheld apparatus and larger exercise stations, benches, or
the like. Exemplary personal exercise devices are described in U.S. Patent No.
8,579,164 to Francis et al. the disclosure of which is hereby incorporated herein
by reference. The personal exercise devices described by Francis et al.
generally include a pair of pivotably coupled arms with a resistance element, like
the resistance pack 10, disposed at the pivotable coupling and configured to
resist pivotal movement of one of the arms relative to the other arm.

[0031] As best shown in FIG. 5, the resistance pack 10 includes a back plate
12, an elastomeric resistance element 14, and a front plate 16. The elastomeric
resistance element 14 is sandwiched between the front plate 16 and the back
plate 12 and the front plate 16 is permanently or temporarily coupled to the back
plate 12. The front plate 16 of the resistance pack 10 includes a front face 18, an
interior face 20, and a plurality of slots 22 configured to receive and engage a
plurality of coupling fingers or arms 24 of the back plate 12 of another resistance
pack 10. The front plate 16 may also include an aperture 26 for viewing the
elastomeric resistance element 14 therethrough.

[0032] The back plate 12 includes an interior face 28, a back face 30, a
central aperture 32, and the plurality of coupling arms 24 coupled to and
extending away from back face 30. The coupling arms 24 are distributed about
the back face 30 at generally equal radial distances from the central aperture 32,
but at irregularly spaced intervals or distances along a circular path defined by
the radial distance. Each of the coupling arms 24 may include a hook 34 or

similar engagement feature formed at a distal end thereof. The hook 34 extends
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generally orthogonally to a body of the coupling arm 24 and includes a tapered
top edge 36 and a tapered bottom edge (depicted in FIG. 6 by reference numeral
190) that come together to form a point 38. Each of the points 38 are directed in
the same circumferential direction, e.g. in a clockwise direction as depicted in
FIG. 2.

[0033] A pair of tabs 37 is provided on the interior face 28 of the back plate
12. The tabs 37 are disposed at generally equal radial distances from the
aperture 32 and on diametrically opposite sides of the aperture 32. The tabs 37
may include a sloped face 39 and a stop face 41 and may include a through-hole
43 disposed adjacent the stop face 41. Picturing the tabs 37 as being positioned
along a circular path and traveling along the circular path in a first direction, e.g.
counterclockwise as depicted in FIG. 5, the sloped faces 39 are positioned to be
contacted first, while the stop faces 41 are positioned to be contacted first when
traveling in an opposite second direction, e.g. clockwise, as described in greater
detail below.

[0034] The elastomeric resistance element 14 comprises an elastomeric
member 40 coupled to a hub 42. The hub 42 comprises a substantially rigid
cylindrical structure with a blind axial bore 44 extending at least partially
therethrough and an stub axle 46 extending axially away from the closed end of
the bore 44. The bore 44 forms a female portion into which the stub axle 46 of
another resistance pack 10 can be inserted to join two or more resistance packs
10 in rotational motion of their respective hubs 42, as described more fully below.

An interior surface 48 of the bore 44 and an exterior surface 50 of the stub axle

10
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46 each include a plurality of complimentary teeth 52, 53 respectively or similar
engagement features, such as recesses, ridges, or facets configured to interlock
and resist relative rotational motion between the hubs 42 of mated resistance
packs 10. As depicted in FIGS. 1-5, the bore 44 and stub axle 46 are provided
with matching but non-uniform teeth 52, 53, e.g. a flat 54 is provided on both the
bore 44 and stub axle 46, such that the bore 44 and stub axle 46 can only be
mated in a particular rotational alignment.

[0035] The elastomeric member 40 is fixedly coupled about the circumference
of the hub 42 and along a portion thereof that generally corresponds with the
bore 44; the stub axle 46 extends beyond the plane of the elastomeric member
40. The elastomeric member 40 may be molded to the hub 42 or coupled thereto
via one or more adhesives, welding, fasteners, mechanical engagements, or the
like. The elastomeric member 40 includes a central body 56 that encircles the
hub 42 and from which a plurality of spokes 58 extend generally tangentially
therefrom.

[0036] Distal ends of the spokes 58 turn to generally follow a circumferential
path or rim 60 and join with an adjacent spoke 58 to form a generally triangular
loop 62. A plurality of generally triangular projections 64 are provided on the
interior face 28 of the back plate 12 and are configured to engage the loops 62.
Engagement of the projections 64 by the loops 62 anchors the rim 60 of the
elastomeric member 40 against rotational movement relative to the back plate

12.
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[0037] The elastomeric member 40 may be constructed from any elastomeric
polymer material now known or hereafter developed. In one embodiment, a
blend of natural rubber and polybutadiene is employed. For example, a well-
performing blend with an acceptable fatigue life might include about 80% natural
rubber and about 20% polybutadiene. The amount of resistance provided by
spokes 58 is a combination of the number of spokes, the length, the material’s
modulus of elasticity and the cross-sectional area of the spoke 58. The cross-
sectional area of spokes 58 may be substantially constant, whereas other
embodiments may include a varying cross-sectional area to provide a variable
resistance. Depending on the material properties of the spokes, the resistance
may increase the further the material is elastically stretched. The cross-sectional
area of the spokes 58, their configuration, and/or the configuration of the exercise
device with which the resistance pack 10 is to be used may be configured to
flatten a torque curve produced by the elastomeric resistance element 14. The
spokes 58 may be configured to provide a certain equivalent resistance in
‘pounds” or “kilograms.” For example, the resistance element 14 may be
configured with a two-pound resistance, five-pound resistance, ten-pound
resistance, or any other value or interval in pounds or kilograms. Or the
resistance element 14 might be configured to provide varying levels of resistance
throughout an operating range.

[0038] With continued reference to FIG. 5, a wing plate 66 is disposed
between the elastomeric resistance element 14 and the back plate 12. The wing

plate 66 includes a pair of wings 68 extending from a body 70 in substantially
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diametrically opposing directions. An aperture 72 is provided in the body 70.
The aperture 72 includes a perimeter configured to receive the stub axle 46
therethrough and to engage the teeth 53 thereon so as to fix the relative
rotational orientation between the wing plate 66 with the hub 42. The wings 68
extend a radial distance that is equal to or greater than that of the tabs 37 on the
back plate 12. As such, the tabs 37 are positioned to interfere with the rotational
motion of the wing plate 66, as described more fully below.

[0039] Referring again to FIGS. 1-5, assembly of the resistance pack 10 is
described in accordance with an exemplary embodiment. The wing plate 66 is
installed on the stub axle 46 by inserting the stub axle 46 through the aperture
72. The aperture 72 and/or the stub axle 46 may be configured to require a
particular rotational orientation therebetween. In another embodiment, the hub
42 is formed with an integral wing plate 66 and/or wings 68.

[0040] The resistance element 14 is next installed on the back plate 12. The
projections 64 on the interior face 28 of the back plate 12 are inserted into the
loops 62 formed by the spokes 58 and the rim 60 of the elastomeric member 40.
One or more of the spokes 58 and/or the rim 60 and one or more of the
projections 64 may be provided with an alignment feature, such as a notch 74
and a tab 76 to aid an assembler in identifying proper orientation of the
resistance element 14 with the back plate 12 and/or to prevent misalignment
thereof.

[0041] Insertion of the projections 64 into the loops 62 also requires insertion

of the stub axle 46 through the central aperture 32 in the back plate 12 and
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disposing the wing plate 66 against the interior face 28 of the back plate 12. The
hub 42 or a base of the stub axle 46 may include surface features configured to
receive a washer 78 and a lock ring 79 thereon to prevent withdrawal of the stub
axle 46 from the central aperture 32. The front plate 16 is disposed to capture
the resistance element 14 between the front plate 16 and the back plate 12. The
front plate 16 is fastened or coupled to the back plate 12 using one or more
fasteners, adhesives, mechanical engagements, welding, or the like.

[0042] Initially, the elastomeric member 40 is in a neutral state in which no
tension is applied to the spokes 58 and a leading edge 77 of the wings 68 of the
wing plate 66 are positioned nearest to the sloped face 39 of the tabs 37 on the
back plate 12. The stub axle 46 and/or the blind bore 44 of the hub 42 is
engaged and rotated in the first direction, e.g. counter-clockwise as depicted in
FIG. 5, to move the wings 68 into contact with the sloped faces 39 of the tabs 37.
Continued rotation of the hub 42 moves the wings 68 up the sloped faces 39,
over the top of and past the tabs 37. The wings 68 may flex or bend axially
and/or the back plate 12 or the tabs 37 may partially bend or flex to allow
passage of the wings 68. Upon passing the tabs 37, an audible click or similar
sound is produced and may indicate to a manufacturer that sufficient rotation has
been completed.

[0043] In another embodiment, the tabs 37 do not include the sloped faces
39. In order to move the wings 68 past the tabs 37 in the first direction, an axial
force is applied to move the wings 68 and/or the hub 42 away from the interior

face 28 of the back plate 12 a distance sufficient to allow the wings 68 to pass
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over the tabs 37 as the hub 42 is rotated in the first direction. The axial force can
then be relieved to allow the hub 42 and the wings 68 to move back toward the
back plate 12. Alternatively, the hub 42 and the wings 68 can be rotated in the
first direction relative to the distal ends of the spokes 58 before the resistance
element 14 is installed on the back plate 12; the wings 68 would thus be moved
past the tabs 37 prior to installation on the back plate 12. In such an
embodiment, the projections 64 might be provided on the interior face 20 of the
front plate 16 to aid rotation of the hub 42 relative to the distal ends of the spokes
58 prior to engagement with the back plate 12.

[0044] In another embodiment depicted in FIG. 8, the wing plate 66 and the
tabs 37 are replaced by providing the central aperture 32’ in the back plate 12’
with an irregular perimeter configured to engage an integrated wing 45, tooth,
spline, or similar structure provided on the hub 42’. For example, the perimeter
of the central aperture 32’ can be provided with first portion 47 having a first
radial dimension and a second portion 49 having a larger second radial
dimension thus forming an annular notch 51 in the perimeter of the central
aperture 32’. During assembly, the hub 42’ is rotated relative to the distal ends of
the spokes 58’ (not shown but configured similarly to the spokes 58) prior to
installing the resistance element 14’ on the back plate 12’ in a manner similar to
that described immediately above. The integrated wing 45 is aligned with the
annular notch 51 and disposed therein as the resistance element 14’ is installed

on the back plate 12’. A terminal edge 55 of the annular notch 51 engages the
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integrated wing 45 to retain the hub 42’ against rotational motion in the opposite
second direction.

[0045] Alternatively, the resistance element 14’ can be installed on the back
plate 12’ with the integrated wing 45 not aligned with the annular notch 51. The
misalignment and the elasticity of the spokes 58’ allows the hub 42’ to be axially
deflected relative to the distal ends of the spokes 58 as the spokes 58 are
engaged with the back plate 12°. The hub 42’ is then rotated in the first direction
to bring the integrated wing 45 into alignment with the annular notch 51 at which
point the integrated wing 45 and the hub 42’ move axially toward the back plate
12’ to engage the wing 45 in the annular notch 51. The elasticity of the spokes
58 provides an axial bias on the hub 42" which operates to move the hub 42’
toward the back plate 12’

[0046] Returning to FIGS. 1-5, rotation of the hub 42 also at least partially
stretches the spokes 58 of the resistance element 14 and places the resistance
element 14 in a preloaded state in which the spokes 58 are maintained in
tension, e.g. the spokes 58 are maintained in a state in which a force is
continuously applied towards rotation of the hub 42 in the opposite second
direction. Rotation of the hub 42 in the opposite second direction is resisted by
engagement of the wings 68 with the stop faces 41 of the tabs 37. The wings 68
contact the stop faces 41 of the tabs 37 and are substantially prevented from
sliding or moving over or past the tabs 37 in the opposite second direction. The
stop faces 41 may be angled, sloped, or undercut to further resist upward travel

of the wings 68 over the tabs 37. Trailing edges of the wings 68 may also be
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configured to compliment the slope or undercut of the stop faces 41 and/or the
sloped faces 39. The through-holes 43 may be provided adjacent the stop faces
41 to allow insertion of a tool to force the wings 68 over the tabs 37 and allow the
resistance element to again assume the neutral state such as during
disassembly of the resistance pack 10.

[0047] In the preloaded state, the resistance pack 10 is configured to provide
at least a predetermined resistance to rotation of the hub 42 relative to the back
plate 12. In the neutral, non-preloaded state, little to no resistance is provided
against at least partial rotation of the hub 42. As such, when employed for
performing an exercise, the preloaded resistance pack 10 provides at least the
predetermined resistance throughout the entire range of motion of the exercise.
If the resistance pack 10 was initially in the neutral state, an initial portion of the
range of motion of the exercise would be provided with little to no resistance;
such a non-preloaded configuration is highly undesirable.

[0048] During use, the resistance pack 10 is coupled to an exercise device or
personal exercise equipment such that actuation or operation of the exercise
device causes rotation of the hub 42 relative to the back plate 12. Thereby the
spokes 58 of the elastomeric member 40 are stretched and provide resistance to
the operation of the exercise device; the resistance being desired by a user when
performing an exercise using the exercise device. For example, the resistance
pack 10 may be coupled to a personal exercise device having a pair of arms that
pivot relative to one another, like that described in the 164 patent to Francis et

al. and the exercise device 200 described below and depicted in FIGS. 9-11.
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The resistance pack 10 can be disposed at or near the pivot point between the
arms with the back plate 12 being coupled to one of the arms and the hub 42
being coupled to the other of the arms. As such, pivoting of the arms relative to
one another also rotates the hub 42 relative to the back plate 12.

[0049] The resistance pack 10 can be removably coupled to the exercise
device and/or to another resistance pack 10 via the coupling arms 24 extending
from the back plate 12. Alternatively, the resistance pack 10 can be integrated
with or fixedly coupled to an exercise device. For example, the back plate 12 can
be formed integral with the exercise device or can be affixed thereto via one or
more fasteners, adhesives, welding, or the like.

[0050] To couple the resistance pack 10 to another resistance pack 10 or to
an exercise device configured for coupling thereto, the coupling arms 24 are
aligned with the slots 22 in the front plate 16 of the second resistance pack 10 or
with similar slots provided in a wall of the exercise device. The arms 24 and slots
22 are distributed to ensure proper orientation of the resistance pack 10 relative
to the second resistance pack 10 or to the exercise device. Proper alignment of
the coupling arms 24 and the slots 22 also provides proper alignment of the teeth
53 on the stub axle 46 with teeth 52 in the bore 44 of the second resistance pack
10 or in a bore provided on the exercise device.

[0051] The resistance pack 10 is moved toward the second resistance pack
10 in a first axial direction to partially engage the stub axle 46 with the bore 44.
The coupling arms 24 begin engagement with the slots 22 after the stub axle 46

and the bore 44 are at least partially engaged. The top edges 36 of the hooks 34
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on the coupling arms 24 contact edges of the slots 22. Further axial movement
of the resistance pack 10 in the first axial direction causes the resistance pack 10
to be slightly rotated in a first direction to allow the top edges 36 of the hooks 34
to slide along the edges of the slots 22 and to allow the coupling arms 24 to
move further into the slots 22. Upon passing the point 38 of the hook 34 the
resistance pack 10 rotates slightly in an opposite second direction to return to its
original rotational orientation and to engage the hook 34 with the slot 22, e.g. the
point 38 of the hook 34 overlaps with the back plate 12 adjacent the slot 22.
[0052] The hub 42, however does not rotate with the remainder of the
resistance pack 10 because of the engagement of the stub axle 46 with the bore
44, As such, the resistance element 14 provides resistance to the slight rotation
in the first direction and biases the resistance pack 10 toward the slight rotation
in the second direction. The bias also aids to maintain the engagement of the
hooks 34 with the slots 22.

[0053] Removal or decoupling of the resistance pack 10 from the second
resistance pack 10 and/or the exercise device operates in reverse of the above
description with the sloped bottom edge (depicted as element 190 in FIG. 6) of
the hook 34 functioning in a manner similar to the top edge 36 to cause partial
rotation of the resistance pack 10 as the resistance pack 10 is moved axially
away from the second resistance pack 10 or exercise device. The hooks 34 are
thus disengaged from the slots 22 and the resistance pack 10 is freed from the
engagement. Accordingly, coupling and decoupling of the resistance pack 10

with another resistance pack 10 or exercise device can be completed by a user
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applying only an axial force. The structure of the resistance pack 10 will operate
to provide the slight rotations for engagement. Or the user may apply a slight
rotational force along with an axial force to further ease coupling/decoupling. In
another embodiment, the bottom edge of the hook is not sloped, rather the user
is required to apply the slight rotation of the resistance pack 10 before applying
the axial force in order to decouple the resistance pack 10.

[0064] With reference now to FIGS. 6 and 7, a resistance pack 110 is
described in accordance with another exemplary embodiment. The resistance
pack 110 is substantially the same as the resistance pack 10 but includes a hub
142 having a somewhat different configuration that enables the resistance pack
110 to be disposed on a splined rod 180.

[0055] The hub 142 does not include a stub axle like that of the hub 42, but
rather includes a bore 144 that extends through the axial thickness of the hub
142 and that is open at each end thereof. The bore 144 includes teeth 152,
facets, or similar engagement features or structures configured like the teeth 52
described above.

[0056] The splined rod 180 comprises an elongate rod having splines 182,
teeth, facets, or ridges configured to compliment the teeth 152. As such the rod
180 can be inserted through the bore 144 with the teeth 152 and splines 182 in
engagement to prevent relative rotational motion between the hub 142 and the
rod 180. As depicted in FIG. 7, a back plate 112 (similar to the back plate 12) of
the resistance pack 110 couples to a pivotable lever arm 184 of an exercise

station 186 and the splined rod 180 is fixedly coupled to a support bar 188 of the
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exercise station 186. Multiple resistance packs 110 can be disposed on the
splined rod 180 and coupled together in a manner similar to that described above
for the resistance pack 10.

[0057] In use, a user pivots the lever arm 184 to perform an exercise, such as
a bench press. Pivoting of the lever arm 184 rotates the resistance pack 110
about the splined rod 180 which does not rotate. In another embodiment, the
splined rod 180 is rotated by the use’s operation of the exercise station 186 and
the structure to which the back plate 112 is coupled is held static. Spokes 158 of
a resistance element 114 of the resistance pack 110 are thus stretched to
provide a desired resistance for the exercise. The user can adjust a level of
resistance for the exercise by installing more or fewer resistance packs 110 on
the splined rod 180 and/or by selecting resistance packs 110 configured to
provide one of a variety of resistance levels. For example, the user might install
four resistance packs 110 that are configured to provide ten pounds of resistance
each, or the user might install a single resistance pack 110 configured to provide
forty pounds of resistance. Although a weight bench-style exercise station 186 is
depicted in FIG. 7, it is understood that the resistance packs 10 and 110 can be
employed in a variety of exercise stations and devices without departing from the
scope of embodiments described herein.

[0068] With reference now to FIGS. 9-12, an exercise device 200 that is
useable with resistance packs 210, which are configured similarly to the
resistance packs 10, is described in accordance with an exemplary embodiment.

But for the improvements described herein, the exercise device 200 is
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constructed and operates in generally the same manner as the personal exercise
device described in the ‘164 patent to Francis et al. The description of the
personal exercise device provided in the ‘164 patent is incorporated herein by
reference to act as a basis upon which improvements thereto and included in the
exercise device 200 can be described. As such, only a cursory description of the
major construction of the exercise device 200 is provided herein.

[0059] The exercise device 200 includes a pair of arms 211, 213 that are
pivotably coupled by an axle 215 disposed through proximate ends thereof. The
proximate ends of the arms 211, 213 overlap such that the proximate end of the
arm 211 provides a coupling location for coupling with the resistance pack 210
while the proximate end of the arm 213 non-rotatably couples to the axle 215.
Pivoting of the arms 211, 213 relative to one another thus rotates the axle 215
relative to the arm 211 and relative to the resistance pack 210 coupled thereto.
The axle 215 engages a hub 242 of the resistance pack 210 which in turn
provides resistance to rotation of the axle 215 and/or pivoting of the arms 211,
213 relative to one another.

[0060] The arms 211, 213 extend substantially equal distance from the axle
215 at an obtuse angle to one another and each includes a receiver 217a and
217b respectively that is pivotably coupled to its distal end. Each receiver 2173,
217b comprises a generally cylindrical collar configured to generally coaxially
receive a post 219 of a hand grip 221. The post 219 is slideably insertable and
removable from the receiver 217a or 217b and includes a tension member 223

coupled to a terminal end thereof and extending through the receiver 217a or
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217b to the opposite arm 211 or 213. The hand grips 221 can be grasped by a
user and moved toward one another to pivot the arms 211, 213 toward one
another in an adducting motion (depicted by arrows ADD in FIG. 11b), or the
hand grips 221 can be pulled away from one another and out of the receivers
217a and 217b in an abducting motion (depicted by arrows ABD in FIG. 11a)
which again pivots the arms 211, 213 toward one another via the tension
members 223; the resistance pack 210 provides resistance to both the adducting
and abducting motions.

[0061] The arms 211, 213 each include a pulley 225 disposed along their
length between the proximate and distal ends. The tension member 223
extending from the terminal end of the post 219 of the hand grip 221 on the arm
211 wraps around the pulley 225 on the opposite arm 213 and returns to the
receiver 217a on arm 211 where it is fixedly coupled. The tension member 223
extending from the post 219 of the hand grip 221 on the arm 213 wraps around
the pulley 225 on the arm 211 and returns to the receiver 217b arm 213. The
tension members 223 can be coupled to the respective receivers 217a and 217b,
to support structures associated with the receivers 217a and 217b, or to the
respective arms 211, 213.

[0062] The pulleys 225 may be at least partially disposed with a pulley
housing 294 formed by or on the arms 211, 213. The pulley housing 284
substantially encloses the pulleys 225 and resists entrapment of objects in the

pulleys 225 and/or contact of objects with the pulleys 225.
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[0063] Incorporation of the pulleys 225 enables greater range of motion of the
handgrips 221 away from one another when the abducting force ABD is applied
than is available when the tension members 223 connect directly to the opposite
arm 211, 213 or indirectly to the arms 211, 213 through the receivers 217a, 217b
or other structure disposed on the opposite arm 211, 213. The range of motion
may be about twice that available without use of the pulleys 225. Use of the
pulleys 225 also decreases the amount of resistance to the movement of the
handgrips 221 in the abducting direction ABD that is provided by the resistance
pack 210. It is understood that the actual resistance provide by the resistance
pack 210 to movement of the arms 211, 213 in the adducting direction ADD
remains the same but the resistance encountered by the handgrips 221 is
reduced. The resistance to movement of the handgrips in the abducting direction
ABD is generally about half of the resistance encountered in the adducting
direction ADD. Accordingly in one embodiment, the exercise device 200
provides a range of motion, X, and a resistance, Y, in the adducting direction
ADD, and a range of motion, 2X, and a resistance, 0.5Y, in the abducting
direction.

[0064] Referring again to FIGS. 10a-b, the arm 213 and/or the arm 211 also
includes a number of sensors and associated electronics that are configured to
measure and track a user's activities with the exercise device 200 and to
calculate data, such as caloric expenditure, based on the user’s activities and
based on the number and/or type of resistance packs 210 coupled to the

exercise device 200. As depicted in FIGS. 10a and 10b, a controller 227 is
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disposed inside the arm 213 between front 213F and rear 213R portions thereof.
The controller 227 comprises a printed circuit board with a variety of available
electronic components, such as processors, memory, wired and/or wireless
input/output devices, and the like necessary for operation of the exercise device
200 as described below. Reference to the controller 227 herein is inclusive of
these electronic components. Such electronic components are known in the art
and are thus not described in detail herein.

[0065] The controller 227 may include an input/output (I/O) connector 229,
such as a universal serial bus (USB) connector for coupling with a computing
device for communicating data between the exercise device 200 and the
computing device, e.g. data captured from one or more sensors disposed in the
exercise device 200. The controller 227 may also include a wireless
communications component for communicating data to/from the computing
device via for example WiFi, BLUETOOTH, or other known wireless
communication techniques, standards, and protocols.

[0066] The connector 229 may also be employed for coupling with a power
source to charge a battery 231 disposed within the exercise device 200.
Alternatively or in addition, a pair of electrical contacts 233 may be provided
along an exterior surface of the exercise device 200 which may be employed for
coupling to the power source. The electrical contacts 233 and the exercise
device 200 may be configured for insertion into a rack or storage container that

includes mating electrical contacts that electrically couple with the electrical

25



WO 2017/222802 PCT/US2017/036074

contacts 233 to charge the battery 231 while disposed in the rack or storage
container.

[0067] Optical sensors 235 can be provided on the controller 227 or otherwise
disposed within the arm 213 and positioned to coincide with a slotted rib 255
formed on the arm 211. The optical sensors 235 are spaced apart a distance
that is different than the spacing between the slots of the rib 255 such that optical
sensors 235 sense the slots and/or tabs between the slots at different times as
the slotted rib 255 is moved relative to the optical sensors 235 by pivoting of the
arms 211, 213 relative to one another. Accordingly, the direction of movement of
the slotted rib 255 and thus the arms 211, 213 can be determined as well as the
speed or rate of movement. The slotted rib 255 can extend a distance sufficient
to encompass the full range of motion of the arms 211, 213 relative to one
another or may extend only a portion thereof. As depicted in FIG. 10b, the
slotted rib 255 extends along substantially the full available range of motion
between the arms 211, 213. As such, the direction, rate, and extent of the
movements of the arms 211, 213 relative to one another can be sensed.

[0068] Although optical sensors and slots/tabs are employed in the
embodiment described herein, it is understood that other types of sensors,
including magnetic and/or electronic encoders, and detectable features might be
employed to provide the same or similar function. For example, Hall-type
magnetic sensors might be employed to detect magnets, magnetic pads, or
indicia printed in magnetic inks arranged in a sensor strip or scale similarly to the

slotted rib 255; electrical sensors might be employed to detect or electrically
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couple with features such as electrical contacts; or the optical sensors 235 might
detect other features such as reflective pads, printed indicia, or other visual or
optically detectable features arranged in a sensor strip or scale.

[0069] Because the arms 211, 213 are moved toward one another when both
adducting ADD and abducting ABD forces are applied, the optical sensors 235
are unable to detect which force ADD, ABD is applied. Abduction sensors 257
may be provided that are configured to detect rotation of one or both of the
pulleys 225. In another embodiment, the abduction sensors 257 may sense
movement of one or both of the tension members 223 in addition to or instead of
the pulleys 225. As depicted in FIGS. 10a-b, the abduction sensor 257
comprises a magnetic sensor or Hall-type sensor that detects one or more
magnets 259 disposed in the pulley 225 as the magnets 259 pass the sensor 257
when the pulley 225 is rotated. The abduction sensor 257 can be employed to
detect motion of the pulley 225 alone or to detect an distance of travel of the
handgrips 221 based on the number of rotations of the pulley 225. Using the
outputs from the abduction sensor 257, the controller 227 can determine whether
the motion detected by the optical sensor 235 represents an abducting force
ABD or an adducting force ADD; when a signal is received from optical sensor
235 but no signal is received from the abduction sensor 257 the motion is an
adducting motion and when a signal is received from both the optical sensor 235
and the abduction sensor 257 then the motion is an abducting motion.

[0070] With additional reference now to FIGS. 12a-c, sensors may also be

provided to detect the presence, number, and/or identity of resistance packs 210
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coupled to the exercise device 200. For example, a pair of light sensors 261,
263 may be provided interior to the arms 211, 213, e.g. on the printed circuit
board of the controller 227, and within an area of a front portion 211F of the arm
211 on which the resistance pack 210 is received. The light sensors 261, 263
are aligned with respective apertures 265 in the front portion 211F. The
apertures 265 both have a diameter, D, such that each sensor 261, 263 receives
substantially the same amount of light from the environment when no resistance
pack 210 is coupled to the exercise device 200.

[0071] Each of the resistance packs 210 includes a back plate 212 with a pair
of back-plate apertures 267 having a diameter substantially equal to the
diameter, D, of the apertures 265 in front portion of 211F and substantially
aligned with respective ones of the apertures 265. Front plates 216 of the
resistance packs 210 include a reference aperture 269 and a detection aperture
271 that align with respective ones of the back-plate apertures 267 and thus the
apertures 265. The reference aperture 269 has a diameter substantially equal to
the diameter, D, of the aperture 265 while the detection aperture 271 is smaller in
diameter than the diameter D. The detection aperture 271 thus allows less
environmental light to pass through than the reference aperture 269.

[0072] The presence of the resistance pack 210 coupled to the exercise
device 200 is thus detectable by comparing the amount of environmental light
detected by the sensor 261 (the reference sensor 261) to that detected by the
sensor 263 (the detection sensor 263). When no resistance pack 210 is coupled

to the exercise device 200, the amount of light detected by the reference sensor
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261 and the detection sensor 263 is substantially the same or within a
predetermined range. When a resistance pack 210 is coupled to the exercise
device 200 the amount of light detected by the reference sensor 261 is
detectably greater than the amount of light detected by the detection sensor 263
because the detection aperture 271 in the front plate 216 of the resistance pack
210 reduces the amount of light allowed to reach the detection sensor 263 as
compared to that allowed through the reference aperture 269.

[0073] As additional resistance packs 210 are coupled to one another or
stacked on the exercise device 200 (as depicted in FIG. 12a) the amount of light
reaching the detection sensor 263 is further decreased as compared to that
reaching the reference sensor 261. The degree of difference between the
signals from the reference sensor 261 and the detection sensor 263 are defined
to fall within a number of ranges which can be correlated to the number of
resistance packs 210 coupled to the exercise device 200. The controller 227 can
thus employ the signals provided by the sensors 261, 263 to determine the
number of resistance packs 210 coupled to the exercise device 200.

[0074] In one embodiment, the reference sensor 261 is positioned on the
exercise device 200 so as not to be overlapped by the resistance packs 210 and
the resistance packs 210 do not include the reference aperture 269. As such,
the amount of light detected by the reference sensor 261 is unaffected by the
resistance packs 210. In another embodiment, instead of or in addition to
altering the size of the detection aperture 271, the aperture 271 is provided with a

filter that alters a characteristic of the environmental light passing therethrough;
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the altered characteristic is detectable by the detection sensor 263. In another
embodiment, the reference sensor 261 is omitted and the light detected by the
detection sensor 263 is compared to a predetermined reference level.

[0075] In another exemplary embodiment, a non-contact detection system
with a detector 275 disposed in the exercise device 200 and a tag 273 disposed
on or in each of the resistance packs 210 may be used, as depicted in FIG. 12b.
For example, the tag 273 may comprise a radio-frequency identification (RFID)
tag 273 that is provided in each resistance pack 210. The detector 275 may thus
comprise an RFID reader 275 or interrogation device that is provided within the
exercise device 200. The reader 275 can interrogate the tags 273 when the
respective resistance packs 210 are coupled to the exercise device 200 to
determine a number and/or identity of the resistance packs 210 being used. The
identity of the resistance pack 210 may indicate a resistance level provided
thereby, e.g. 10 pounds of resistance.

[0076] Alternatively, the detector 275 might comprise a sensor configured to
detect the presence and/or strength of a magnetic field, such as a Hall-type
sensor and the tag 273 might comprise a magnet. As such, the detector 275 can
sense the magnetic field of the magnet/tag 273 when the resistance pack 210 is
brought into sufficient proximity of the detector 275, e.g. coupled to the exercise
device 200. Additional resistance packs 210 and tags magnets/tags 273 that are
coupled to the exercise device 200 increase the magnitude of the magnetic field

detected by the detector 275. The detected magnitude is then useable to
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determine a number of the resistance packs 210 that are coupled to the exercise
device 200.

[0077] Figure 12c depicts another embodiment in which the number of
resistance packs 210 is detected through an electrical sensing method.
Electrical contacts 281 may be provided on the front and back plates 216, 212 of
the resistance packs 210 along with conductors 283 extending through the body
of the resistance pack 210 and between respective ones of the contacts 281.
Resistors 285 or similar electronic components may be disposed within each
resistance pack 210 to affect the electrical circuit formed between the resistance
packs 210 and the exercise device 200 in a detectable way, e.g. altering the
resistance in the circuit. Contacts 287 are also provided on the front portion
211F of the arm 211 to contact and electrically couple with the contacts 287 on
the back plate 212 and to connect the controller 227 with the circuit formed
through the resistance packs 210. The controller 227 can thus determine the
number of resistance packs 210 coupled to the exercise device 200 based on
characteristics of the circuit such as a total resistance in the circuit among other
measurable characteristics.

[0078] The controller 227 may also include a variety of additional sensors to
aid operation of the exercise device 200. For example, one or more
accelerometers 289 may be provided to sense movement of the exercise device
200 generally, e.g. sensing when a user picks up the device 200, not necessarily

movement of the arms 211, 213 relative to one another. Such sensors may be

31



WO 2017/222802 PCT/US2017/036074

employed to inform the controller 227 when to enter or exit a low power or power-
saving mode.

[0079] Strain gages 291 might also be employed within the arms 211, 213 to
determine when the arms 211, 213 are moved relative to one another and/or the
amount of resistance applied by the resistance pack 210 based on flexure of the
arms 211, 213. The strain gages 291 might be employed instead of or in addition
to the optical sensors 235 to detect pivotal movement of the arms 211, 213. For
example, pivotal movement of the arms 211, 213 under resistance provided by
the resistance pack 210 applies a detectable strain or bending load on the arms
211, 213. The occurrence or application of this strain load can be detected by
the strain gage 291 and used to identify when the arms 211, 213 are pivoted
relative to one another.

[0080] The magnitude of the strain load might also be employed to detect the
number and/or resistance level of resistance packs 210 coupled to the exercise
device 200. The detected strain load applied to the arms 211, 213 may be
correlated to the number of resistance packs 210 coupled to the exercise device
200 or to the resistance level provided by the resistance packs 210, e.g. ten
pounds, five pounds, etc. The detected strain load can then be used to identify a
number of resistance packs 210 coupled to the exercise device 200 or a
resistance level provided thereby; the number of resistance packs 210 and the
resistance level provided thereby may directly correlate, e.g. two resistance

packs 210 may be equivalent to twenty pounds of resistance.
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[0081] In one embodiment, the strain load varies over the range of pivotal
movement of the arms 211, 213. The variation of the strain load may thus be
employed to detect a range of motion through which the arms 211, 213 are
moved. For example, the detected strain load can be used to determine if the
arms 211, 213 are moved through a full pivotal range or some portion thereof.
[0082] With continued reference to FIGS. 9-12a, operation of the exercise
device 200 is described in accordance with an exemplary embodiment. Initially,
the exercise device 200 may not have a resistance pack 210 coupled thereto. In
such a state, the arms 211, 213 of the exercise device 200 may be pivoted
toward one another without resistance to facilitate storage of the device 200.
The controller 227 may sense movement or lack of movement of the exercise
device 200 via one or more accelerometers 289. The controller 227 may place
electronics within the exercise device 200 in a low-power mode when no
movement is detected for a predetermined time period and can wake up or place
the electronics in an active powered-on state when movement is detected to
conserve battery power.

[0083] In the active state, the controller 227 may detect the position of the
arms 211, 213 via, for example, the optical sensors 235. Upon reaching full
extension of the arms 211, 213 to a maximum angle therebetween, a light-
emitting diode (LED) 292 may be illuminated to indicate to a user that the
exercise device 200 is properly positioned to receive a first resistance pack 210
thereon. The resistance pack 210 is coupled to the front portion 211F of the arm

211 by engaging hooks 234 on the back plate 212 of the resistance pack 210

33



WO 2017/222802 PCT/US2017/036074

with slots 222 formed in the front portion 211F of the arm 211 in manner similar
to that described previously above with respect to the resistance packs 10 and
110. As described previously, engagement of the hooks 234 with the slots 222
also engages a hub 242 of the resistance pack 210 with the axle 215 in the
exercise device 200.

[0084] The exercise device 200 may be configured to require a particular first
resistance pack 210’ to be coupled to the exercise device 200 directly while any
remaining resistance packs 210 can be coupled in any order to one another and
to the first resistance pack 210°’. To prevent other resistance packs 210 from
being coupled directly to the exercise device 200 instead of the first resistance
pack 210, the hooks 234 and the slots 222 may be spaced differently or the hub
242 of the resistance pack 210’ may be configured differently than that of the
remaining resistance packs 210, among other methods. In one embodiment, the
first resistance pack 210’ provides a greater resistance than each of the
remaining resistance packs 210. Such may be preferable to ensure that at least
a minimum resistance is provided to movement of the arms 211, 213 of the
exercise device 200. For example, it is preferable to provide a resistance
sufficient to return the arms 211, 213 to their fully extended position when
released by the user.

[0085] After coupling the first resistance pack 210’ to the exercise device 200,
one or more additional resistance packs 210 may be coupled to or stacked on
the first resistance pack 210 to provide a desired resistance. The controller 227

employees the sensors 261, 263 to determine the number of resistance packs
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210°, 210 coupled to the exercise device 200 by comparing the amount of
environmental light received by the reference sensor 261 to that received by the
detection sensor 263.

[0086] The user performs one or more exercises using the exercise device
200 by applying an adducting force ADD or an abducting force ABD to the
handgrips 221 and thus to the arms 211, 213. Using the optical sensors 235 and
the slotted rib 255, the controller 227 detects and tracks relative movements of
the arms 211, 213, and one or more of their direction, rate, and extent. The
controller 227 also employs the abduction sensor 257 and the magnets 259
disposed in the pulleys 225 to determine whether the movements of the arms
211, 213 are abducting or adducting movements. The abduction sensor 257
may also be employed to determine the extent of the abducting movements.
[0087] Based on data collected from the sensors 235, 257 and/or others, the
controller 227 may track and/or calculate a variety of data elements associated
with the user's performance of the exercises. For example, a number of
repetitions, a type of movement (abduction or adduction), a resistance used, a
caloric expenditure, and an amount of work performed, among other data. This
data can be calculated by the controller 227 or the collected data can be stored
and/or communicated to a separate computing device, such as a personal
computer, smart phone, tablet computer, or other portable or non-portable
computing device for storage or operation thereon. The data can be

communicated wirelessly, such as via WiFi or Bluetooth, or a communication
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cable 293 can be coupled with the controller 227 via the input/output connector
229.

[0088] The computing device may comprise a smart phone or similar portable
device executing an application that presents the data to the user. The
application may provide other functions associated with the data and/or the
exercises performed such as tracking performance, calculating caloric
expenditure, providing information regarding exercises to be performed, proper
form for the exercises, diet, and motivation, among others.

[0089] Many different arrangements of the various components depicted, as
well as components not shown, are possible without departing from the scope of
the claims below. Embodiments of the technology have been described with the
intent to be illustrative rather than restrictive. Alternative embodiments will
become apparent to readers of this disclosure after and because of reading it.
Alternative means of implementing the aforementioned can be completed without
departing from the scope of the claims below. Identification of structures as
being configured to perform a particular function in this disclosure and in the
claims below is intended to be inclusive of structures and arrangements or
designs thereof that are within the scope of this disclosure and readily identifiable
by one of skill in the art and that can perform the particular function in a similar
way. Certain features and sub-combinations are of utility and may be employed
without reference to other features and sub-combinations and are contemplated

within the scope of the claims.
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CLAIMS

What is claimed is:

1. A resistance pack for an exercise device, the resistance
pack comprising:

a body including a first obstruction feature;

a resistance element disposed on the body, the resistance
element having a hub with a plurality of elastomeric spokes
extending outwardly therefrom, the hub being rotatable relative to
the body, and distal ends of the spokes being engaged with the
body to resist movement of the distal ends of the spokes relative to
the body; and

a second obstruction feature coupled to the hub and
rotatable with the hub, the second obstruction feature extending
radially outward from the hub a distance sufficient to engage the
first obstruction feature, the second obstruction feature being on a
first side of the first obstruction feature in an initial position in which
the spokes are in a non-tensioned state, the second obstruction
feature being moveable past the first obstruction feature in a first
direction to a preloaded position in which the spokes are in a
tensioned state, the first obstruction feature engaging the second
obstruction feature and resisting movement of the second
obstruction feature in an opposite second direction back to the

initial position.
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2. The resistance pack of claim 1, wherein the first obstruction
feature comprises a raised tab disposed on a surface of the body, the tab
including a sloped surface and a stop surface, the sloped surface aiding
movement of the second obstruction feature over the tab in the first direction and
the stop surface resisting movement of the second obstruction feature over the

tab in the second direction.

3. The resistance pack of claim 1, further comprising:

a back plate forming a first portion of the body;

a plurality of coupling arms extending from an exterior
surface of the back plate, each coupling arm including a hook on a
distal end thereof, the hooks on each of the coupling arms
extending from the respective coupling arms in the same rotational
direction, and each of the hooks including a sloped top edge and a
sloped bottom edge that come together to form a point;

a front plate forming a second portion of the body and
including a plurality of slots formed therein, the slots being sized
and positioned to receive the coupling arms of a second similarly
configured resistance pack, the hooks on the coupling arms of the
second similarly configured resistance pack engaging the slots to

releaseably couple the two resistance packs together.

4. An exercise device with a resistance element, the exercise

device comprising:
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a first arm having a proximate end, a first receiver disposed
at an opposite distal end, and a first pulley disposed along the
length of the first arm between the proximate and distal ends of the
first arm;

a second arm having a proximate end that is pivotably
coupled to the proximate end of the first arm, a second receiver
disposed at a distal end of the second arm, and a second pulley
disposed along the length of the second arm between the
proximate and distal ends of the second arm;

a first handle removably disposed in the first receiver of the
first arm;

a second handle removably disposed in the second receiver
of the second arm;

a first tension member extending from the first handle,
around the second pulley, and coupling to the first arm;

a second tension member extending from the second
handle, around the first pulley, and coupling to the second arm;

a resistance element operably coupled to the first arm and
the second arm and resisting pivotal movement of the distal end of
the first arm toward the distal end of the second arm when an
adducting force is applied to the first and second handles and when

an abducting force is applied to the first and second handles.
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5. The exercise device of claim 4, wherein the resistance

element includes an elastomeric member that is retained under tension.

6. The exercise device of claim 4, further comprising:
a sensor configured to detect pivotal movement of the first

arm relative to the second arm.

7. The exercise device of claim 4, further comprising:
a sensor configured to detect rotation of one of the first

pulley and the second pulley.

8. The exercise device of claim 4, further comprising:

a strain gage disposed in one or more of the first arm and
the second arm and detecting a strain force in the one or more of
the first arm and the second arm, the strain force being useable to

determine a resistance force provided by the resistance element.

9. An exercise device with a resistance element, the exercise
device comprising:
a first member;
a second member pivotably coupled relative to the first
member;
a resistance element operably coupled to the first member
and the second member and resisting pivotal movement of the first

member relative to the second member; and
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a sensor configured to detect pivotal movement of the first

member relative to the second member.

10. The exercise device of clam 9, wherein the sensor
comprises a pair of optical sensors spaced apart a first distance and disposed on
the first member, and wherein a sensor strip is disposed in the second member
to overlie the optical sensors throughout at least a portion of a range of pivotal
motion of the first and second members, the sensor strip including a plurality of
detectable features that are spaced apart a second distance that is not equal to

the first distance.

11.  The exercise device of claim 9, further comprising:

a handle removably disposed on the first member,

a pulley disposed along the length of the second member;

a tension member coupled to the handle and to the first
member, the tension member extending from the handle, around
the pulley, and returning to the first member; and

a sensor configured to detect rotation of the pulley.

12.  The exercise device of claim 11, wherein the pulley includes
a magnet and the sensor comprises a Hall-type magnetic sensor that is

configured to detect the magnet.

13.  An exercise device with a resistance element, the exercise
device comprising:

a first member;
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a second member pivotably coupled relative to the first
member;

a resistance element operably coupled to the first member
and the second member and providing a resistance force against
pivotal movement of the first member relative to the second
member; and

a sensor configured to determine the resistance force
provided by the resistance element that is coupled to the exercise

device.

14. The exercise device of claim 13, wherein the sensor
comprises a strain gage disposed in one or more of the first arm and the second
arm, the strain gage detecting a strain force in the one or more of the first arm
and the second arm, the strain force being useable to determine the resistance

force provided by the resistance element.

15. The exercise device of claim 14, wherein the resistance
element comprises a plurality of resistance elements that are operably coupled to
the first member and the second member, and wherein the strain force is useable
to determine the resistance force provided by the plurality of the resistance

elements.
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16. The exercise device of claim 13, wherein the first member
and the second member are pivotably coupled at proximate ends thereof and the
first member includes a first handle and the second member includes a second
handle disposed at opposite distal ends of the first and second members
respectively, wherein the resistance element provides the resistance force
against pivotal movement of the distal end of the first member toward the distal
end of the second member when an abduction force is applied to the first and
second handles and when an adduction force is applied to the first and second

handles.

17.  The exercise device of claim 16, further comprising:

a pulley disposed along the length of the second member;

a tension member coupled to the first handle and to the first
member, the tension member extending from the first handle,
around the pulley, and returning to the first member; and

a sensor configured to detect rotation of the pulley.

18.  The exercise device of claim 13, further comprising:
a pivot sensor configured to detect pivotal movement of the

first member relative to the second member.

19. The exercise device of claim 13, wherein the resistance

element includes an elastomeric member that is retained under tension.

20.  An exercise device with a resistance element, the exercise

device comprising:
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a first member including a first handle removeably disposed
at a distal end of the first member;

a second member pivotably coupled to the first member and
including a second handle removably disposed at a distal end of
the second member;

a resistance element operably coupled to the first member
and the second member and resisting pivotal movement of the first
member relative to the second member in which the distal end of
the first member is moved toward the distal end of the second
member, the resistance element resisting the pivotal movement
when an adduction force is applied to the first and second handles
and when an abduction force is applied to the first and second
handles;

a first sensor configured to detect pivotal movement of the
first member relative to the second member when the adduction
force is applied and when the abduction force is applied; and

a second sensor configured to detect movement of one or
both of the first handle and the second handle when the abduction

force is applied.

21.  The exercise device of claim 20, further comprising:
a third sensor configured to determine a resistance force

provided by the resistance element coupled to the exercise device.
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22. The exercise device of claim 20, wherein the resistance

element includes an elastomeric member that is retained under tension.
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Box No. I1 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2, D Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
-*-Please See Extra Sheet-*-

1. E] As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. EI As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

v

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

IX] No protest accompanied the payment of additional search fees.
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Box No. Il - Observations where unity of invention is lacking

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group |: Claims 1-3 directed to a resistance pack having a body with a first obstruction feature, a resistance element having a hub and a
plurality of elastomeric spokes, and a second obstruction feature coupled to the hub.

Group II: Claims 4-8 directed to an exercise device comprising a first arm with a first receiver and a first pulley, a second arm with a
second receiver and a second pulley pivotally coupled to the first arm, first and second handles, first and second tension members, and
a resistance element.

Group lll: Claims 9-20 directed to an exercise device having a first member with a first handle, a second member with a second handle
pivotally coupled to the first member, a resistance element, and a sensor.

The inventions listed as Groups I-1ll do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons:

SPECIAL TECHNICAL FEATURES

The invention of Group | includes the special technical feature of a resistance pack comprising a body with a first obstruction feature, a
hub having a plurality of elastomeric spokes rotatable relative to the body, and a second obstruction feature coupled to the hub and
rotatable with the hub for engaging the first obstruction feature, not required by the claims of Groups !l or llI.

The invention of Group Il includes the special technical feature of an exercise device comprising a first arm having a first receiver and a
first pulley, a second arm having a second receiver and a second pulley pivotally coupled to the first arm, a first handle disposed in the
first receiver, a second handle disposed in the second receiver, a first tension member extending from the first handle and around the
second pulley, and a second tension member extending from the second handle and around the first pulley, not required by the claims of
Group |; the invention of Group Il includes the special technical feature of a first receiver, a first pulley, a second receiver, a second
pulley, a first tension member, and a second tension member, not required by the claims of Group III.

The invention of Group Il includes the special technical feature of an exercise device comprising a first member having a first handle, a
second member having a second handle pivotally coupled to the first member, a first sensor for detecting pivotal movement of the first
member relative to the second member, and a second sensor for detecting movement of one or both handles when an abduction force is
applied, not required by the claims of Group I; the invention of Group lil includes the special technical feature of a first sensor for
detecting pivotal movement of the first member relative to the second member, and a second sensor for detecting movement of one or
both handles when an abduction force is applied, not required by the claims of Group Il.

COMMON TECHNICAL FEATURES

The inventions of Groups 1 and |l share the common technical features of a resistance element. '

However, these shared technical features do not represent a contribution over prior art as being anticipated by US 2013/0065740 A1 to
Francis et al. (hereinafter 'Francis'). Francis teaches a personal exercise device (personal exercise device 10, fig. 1 and para [0024])
including a resistance element (resistance member 26 having a resistance element 304, figs. 1 and 4 and para [0024], [0045]).

As the common technical features were known in the art at the time of the invention, these cannot be considered special technical
features that would otherwise unify the groups.

The inventions of Groups | and |Il share the common technical features of a resistance element.

However, these shared technical features do not represent a contribution over prior art as being anticipated by Francis. Francis teaches
a personal exercise device (personal exercise device 10, fig. 1 and para [0024)) including a resistance element (resistance member 26
having a resistance element 304, figs. 1 and 4 and para [0024], [0045]).

As the common technical features were known in the art at the time of the invention, these cannot be considered special technical

features that would otherwise unify the groups.

-*-Continued on next Extra Sheet-"-
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The inventions of Groups | and |1l share the common technical features of a resistance element.

However, these shared technical features do not represent a contribution over prior art as being anticipated by Francis. Francis teaches
a personal exercise device (personal exercise device 10, fig. 1 and para [0024]) including a resistance element (resistance member 26
having a resistance element 304, figs. 1 and 4 and para [0024], [0045)).

As the common technical features were known in the art at the time of the invention, these cannot be considered special technical
features that would otherwise unify the groups.

The inventions of Groups Il and |il share the common technical features of an exercise device with a resistance element comprising a
first arm member with a first removable handle, a second arm member with a second removable handle pivotally coupled to the first
member, and a resistance element operably coupled to the first arm member and the second arm member for resisting pivotal
movement of the distal end of the first arm towards the distal end of the second arm when an abducting or adducting force is applied to
the first and second handles.

However, these shared technical features do not represent a contribution over prior art as being anticipated by Francis. Francis teaches
a personal exercise device (personal exercise device 10, fig. 1 and para [0024]) comprising a first arm member with a first removable
handle (first arm 12 with a first removable handle 18, para [0024] and fig. 1), a second arm member with a second removable handle
pivotally coupled to the first arm member (second arm member 14 with a second removable handle 20 pivotally coupled to the first arm
member, para [0024] and fig. 1), and a resistance element operably coupled to the first arm member and the second arm member for
resisting pivotal movement of the distal end of the first arm towards the distal end of the second arm when an abducting or adducting
force is applied to the first and second handles (a resistance member 26 having a resistance element 304 coupled to the first and
second arm members, the resistance element resisting relative rotational movement of the first arm member and the second arm
member when adduction or abduction forces are applied to the handles, para [0024), [0045]), [0057]-[0058] and figs. 1, 4 and 10A-10C).

As the common technical features were known in the art at the time of the invention, these cannot be considered special technical
features that would otherwise unify the groups.

Therefore, Groups I-I!l tack unity under PCT Rule 13 because they do not share a same or corresponding special technical feature.
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