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EXERCISE MACHINES HAVING ADJUSTABLE ELLIPTICAL STRIDING MOTION

CROSS-REFERENCE TO RELATED APPLICATION
[0001] This application claims priority to U.S. Patent Application No. 17/867,062, filed July
18, 2022, which claims the benefit of and priority to U.S. Provisional Patent Application No.
63/223,630, filed July 20, 2021. Both of which are hereby incorporated by reference in entirety.

FIELD
[0002] The present disclosure relates to exercise machines, and particularly to exercise

machines which facilitate adjustment of an elliptical striding motion by a user.

BACKGROUND

[0003] The following U.S. Patents are incorporated herein by reference:

[0004] U.S. Pat. Pub. No. 2021/0275866 discloses an exercise machine for performing a
striding exercise motion. The exercise machine has a frame; first and second pedal members; first
and second foot pads on the first and second pedal members, respectively, each of the first and
second foot pads being movable along an elliptical path during said striding exercise motion; and
first and second rocker arms each having a first end which is pivotable with respect to the frame
about a rocker arm pivot axis and further having a second end which is pivotable with respect to
one of the first and second pedal members about a pedal lever hub axis. The frame has first and
second frame portions. The first frame portion supports the first and second rocker arms and is
pivotable about a frame pivot axis relative to the second frame portion. Pivoting the first frame
portion relative to the second frame portion adjusts a position of the rocker arm pivot axis, which
thereby changes a shape of the elliptical path.

[0005] U.S. Pat. No. 10,946,238 discloses an exercise machine for performing a striding
exercise motion. The machine has frame; first and second pedal members; first and second foot
pads on the first and second pedal members, respectively, each of the first and second foot pads
being configured to move in an elliptical path during the striding exercise motion; first and second

rocker arms pivotably coupled to the frame; and first and second adjustment devices configured to
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actively adjust and set a position of the first and second pedal members relative to the first and
second rocker arms, respectively, which thereby changes a shape of the elliptical path.

[0006] U.S. Pat. No. 10,478,665 discloses an exercise apparatus having a frame and first and
second pedals which are coupled to the frame so that a user standing on the first and second pedals
can perform a striding exercise. The first and second pedals each has a tread member which
supports the bottom of a user's foot in a manner that encourages movement of the user's foot
relative to the tread member during the striding exercise.

[0007] U.S. Pat. No. 9,925,412 discloses an exercise device including a linkage assembly
which links a driving member to a driven member so that circular rotation of the driving member
causes generally equal circular rotation of the driven member. The linkage assembly includes a
linking member, a first crank arm which connects the driving member to the linking member so
that rotation of the driving member causes motion of the linking member, and a second crank arm
which connects the linking member to the driven member so that the motion of the linking member
causes rotation of the driven member. At least one additional crank arm connects the linking
member at a rotational axis which is laterally offset from a straight line through the first and second
crank arm rotational axes.

[0008] U.S. Pat. No. 9,283,425 discloses an exercise assembly having a frame and elongated
foot pedal members which are each movable along user-defined paths of differing dimensions.
Each foot pedal member has a front portion and a rear portion. Footpads are disposed on the rear
portion of one of the first and second foot pedal members. Elongated coupler arms have a lower
portion and an upper portion which is pivotably connected to the frame. Crank members have a
first portion which is pivotably connected to the front portion of one of the first and second foot
pedal members and have a second portion which is pivotably connected to the lower portion of
one of the first and second coupler arms, so that each crank member is rotatable in a circular path.
Elongated rocker arms have a lower portion which is pivotably connected to one of the first and
second foot pedal members in between the foot pad and the crank member and have an upper
portion which is pivotably connected to the frame.

[0009] U.S. Pat. No. 9,138,614 discloses an exercise assembly having elongated first and
second rocker arms which pivot with respect to each other in a scissors-like motion about a first

pivot axis. A slider has a slider body which slides along a linear axis extending through and
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perpendicular to the first pivot axis. A linkage pivotably couples the first and second rocker arms
to the slider body. Pivoting the first and second rocker arms with respect to each other causes the
slider body to slide in a first direction along the linear axis. Opposite pivoting of the first and
second rocker arms with respect to each other causes the slider body to slide in an opposite, second
direction along the linear axis.

[0010] U.S. Pat. Nos. 9,126,078 and 8,272,997 disclose an elliptical step exercise apparatus in
which a dynamic link mechanism can be used to vary the stride length of the machine. A control
system can also be used to vary stride length as a function of various exercise and operating
parameters such as speed and direction as well as varying stride length as a part of a
preprogrammed exercise routine such as a hill or interval training program. In addition, the control
system can use measurements of stride length to optimize operation of the apparatus.

[0011] U.S. Pat. No. 7,931,566 discloses an elliptical cross trainer which has a rotating inertial
flywheel driven by user-engaged linkage exercising a user. A user-actuated brake engages and
stops rotation of the flywheel upon actuation by the user.

[0012] U.S. Pat. No. 7,918,766 discloses an exercise apparatus for providing elliptical foot
motion which utilizes a first and second rocking links suspended from an upper portion of the
apparatus frame permitting at least limited arcuate motion of the lower portions of the links. Foot
pedal assemblies are connected to rotating shafts or members located on the lower portion of the
links so that the foot pedals will describe a generally elliptical path in response to user foot motion
on the pedals.

[0013] U.S. Pat. No. 6,846,272 discloses an exercise apparatus having a frame which is
adapted for placement on the floor, a pivot axle supported by the frame, a first and second pedal
levers, pedals secured to the pedal levers, and arm handles connected for motion with the pedal
levers and which can utilize a variety of pedal actuation assemblies for generating elliptical motion
of the pedal. The stride length portion of the elliptical motion can be increased automatically as a
function of exercise parameters such as speed. In addition, the arm handles can be disconnected
manually or automatically from the pedal levers.

[0014] U.S. Pat. No. 6,217,486 discloses an exercise apparatus which includes a frame adapted
for placement on the floor, a pivot axle supported by the frame, a bent pedal lever, a pedal which

is secured to the bent pedal lever and a variety of pedal actuation assemblies. These pedal actuation
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assemblies include components which cooperate to provide an elliptical path and provide the
desired foot flexure and weight distribution on the pedal. Consequently, as the pedal moves in its
elliptical path, the angular orientation of the pedal, relative to a fixed, horizontal plane, such as the
floor, varies in a manner which simulates a natural heel to toe flexure.

[0015] U.S. Pat. Nos. 6,203,474; 6,099,439; and 5,947,872 disclose an exercise apparatus
including a frame which is adapted for placement on the floor, a pivot axis supported by the frame,
a pedal bar which has first and second ends, a pedal which is secured to the pedal bar, an ellipse
generator, and a track. The ellipse generator is secured to both the pivot axis and to the first end of
the pedal bar so that the first end of said pedal bar moves in an elliptical path around the pivot axis.
The track is secured to the frame and engages the second end of said pedal bar so that the second
end moves in a linear reciprocating path as the first end of the pedal bar moves in the elliptical
path around said pivot axis. Consequently, the pedal also moves in a generally elliptical path. As
the pedal moves in its elliptical path, the angular orientation of the pedal, relative to a fixed,

horizontal plane, such as the floor, varies in a manner which simulates a natural heel to toe flexure.

SUMMARY

[0016] This Summary is provided to introduce a selection of concepts which are further
described below in the Detailed Description. This Summary is not intended to identify key or
essential features of the claimed subject matter, nor is it intended to be used as an aid in limiting
the scope of the claimed subject matter.

[0017] In non-limiting examples disclosed herein, an exercise machine is for performing a
striding exercise motion. The exercise machine comprises a frame, first and second pedal
members, {irst and second foot pads on the first and second pedal members, respectively, wherein
the first and second foot pads are configured to move in respective elliptical paths during the
striding exercise motion, and first and second rocker arms, wherein the first and second pedal
members are pivotably coupled to the first and second rocker arms and move with the first and
second rocker arms relative to the frame. An adjustment device pivotably couples the first and
second rocker arms to the frame. The adjustment device is configured to actively adjust and set a
position of the first and second rocker arms relative to the frame, respectively, which thereby

changes an incline shape of the elliptical paths, respectively, during the striding exercise motion.
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[0018] In non-limiting examples disclosed herein, the exercise machine further comprises first
and second incline links which pivotably couple the first and second rocker arms to the frame.
Each of the first and second incline links is pivotably coupled to the frame at an incline link-frame
pivot axis, to a respective one of the first and second rocker arms at an incline link-rocker arm
pivot axis, and to the adjustment device at an actuator-incline link pivot axis. The adjustment
device is configured to pivot the first and second incline links rearwardly relative to the frame
which moves the incline link-rocker arm pivot axis rearwardly relative to the frame, which raises
the incline shape of the elliptical paths. The adjustment device is further configured to pivot the
first and second incline links forwardly relative to the frame which moves the incline link-rocker
arm pivot axis forwardly relative to the frame, which lowers the incline shape of the elliptical
paths. In non-limiting examples, the adjustment device comprises first and second linear actuators
each having a first end pivotably coupled to the frame and a second end pivotably coupled to a
respective one of the first and second incline links.

[0019] In non-limiting examples disclosed herein, the first and second pedal members each
has a front end portion which is pivotably coupled to a lower end portion of a respective one of
the first and second rocker arms at a rocker arm-pedal member pivot axis so that each of the first
and second pedal members is pivotably movable relative to the respective one of the first and
second rocker arms and relative to the frame and so that pivoting of the first and second rocker
arms relative to the frame causes commensurate pivoting and translating of the first and second
pedal members relative to the frame.

[0020] In non-limiting examples disclosed herein, the exercise machine further comprises first
and second handle members which are pivotably coupled to opposite sides of a bridge on the frame
at a respective handle member-bridge pivot axis. Each of the first and second handle members
comprises an upper end providing a hand grip for manually grasping by a user performing the
striding exercise motion and a lower end which is pivotably coupled to a respective coupler link
at a handle-member coupler link pivot axis so that the first and second handle members and coupler
links pivot together about the respective handle member-bridge pivot axis, respectively. Each of
the coupler links has a forward end portion coupled to a respective one of the first and second
handle members at the handle-member coupler link pivot axis and a rearward end portion pivotably

coupled to a central portion of the pedal member at a coupler link-pedal member pivot axis so that
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each coupler link is pivotable relative to the respective one of the pedal members about the coupler
link-pedal member pivot axis.

[0021] In certain non-limiting examples disclosed herein, each of the first and second pedal
members has a forward end pivotably coupled to the first and second rocker arms, respectively,
and a rearward end pivotably coupled to a resistance device. First and second crank arms are
radially opposed to each other and have a radially inner end that is rotatably fixed to a center shaft
at a rear of the exercise machine, the center shaft being coupled to the resistance device. First and
second stride links are pivotably coupled to radially outer ends of the first and second crank arms,
respectively, and further are pivotably coupled to a tail portion of the first and second pedal
members, respectively. First and second idler links have a first end which is pivotably coupled to
a base member of the frame at an idler link-base member pivot axis and a second end which is
pivotably coupled to a lower end of a respective one of the first and second stride links at a stride-
link-idler link pivot axis.

[0022] In certain non-limiting examples disclosed herein, the adjustment device comprises an
actuator configured to actively adjust and set the position of the first and second rocker arms
relative to the frame, respectively, which thereby changes the incline shape of the elliptical paths,
respectively, during the striding exercise motion. In some examples, the actuator is one of first and
second linear actuators having a first end coupled to the frame and an opposite, second end
pivotably coupled to the first and second rocker arms, respectively. The actuator can comprise an
electric motor or a hydraulic piston-cylinder. In some examples, the actuator is a linear actuator
which is supported by a carriage having a guide for supporting lengthening and shortening of the
linear actuator. In some examples, the adjustment device comprises a pulley assembly and first
and second rotary devices which are coupled to the pulley assembly and to the first and second
rocker arms, respectively. In these examples, the actuator is configured to rotate the pulley
assembly in a first direction which lengthens the first and second rotary devices and thus raise the
incline shape of the elliptical paths, and further the actuator is also configured to rotate the pulley
in an opposite, second direction which shortens the first and second rotary devices and thus lower
the incline shape of the elliptical paths. In some examples, the adjustment device comprises gear
linkage and first and second rotary devices which are coupled to the gear linkage and to the first

and second rocker arms, respectively. In these examples, the actuator is configured to rotate the
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gear linkage in a first direction which lengthens the first and second rotary devices and thus raise
the incline shape of the elliptical paths, and further the actuator is also configured to rotate the gear
linkage in an opposite, second direction which shortens the first and second rotary devices and

thus lower the incline shape of the elliptical paths.

BRIEF DESCRIPTION OF THE DRAWINGS
[0023] The present disclosure is described with reference to the following Figures. The same
numbers are used throughout the Figures to reference like features and like components. Unless
otherwise specifically noted, articles illustrated in the drawings are not necessarily drawn to scale.
[0024] FIG. 1 is a side perspective view of a first non-limiting example of an exercise machine
according to the present disclosure, having certain features removed such as support column, base

member and stabilizer covers.

[0025] FIG. 2 is a rear view thereof having front a stabilizer covers removed.
[0026] FIG. 3 is a side view thereof having front and rear covers removed.
[0027] FIG. 4 is an opposite side view thereof having front and rear covers and stabilizer

covers removed.

[0028] FIG. 5 is a top view thereof having base member and stabilizer covers removed.
[0029] FIG. 6 is an exploded view of portions of the front of the machine.

[0030] FIG. 7 is another exploded view of the portions illustrated in FIG. 6.

[0031] FIG. 8 is a schematic view showing a low incline elliptical path of travel of foot pads
on the machine.

[0032] FIG. 9 is a schematic view showing a medium incline elliptical path of travel of foot
pads on the machine.

[0033] FIG. 10 is a schematic view showing a high incline elliptical path of travel of foot pads
on the machine.

[0034] FIG. 11 is a front perspective view looking down at a second non-limiting example of
an exercise machine according to the present disclosure.

[0035] FIG. 12 is a rear perspective view looking down at the adjustment device of the second

example.
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[0036] FIG. 13 is a front perspective view looking up at a third non-limiting example of an
exercise machine according to the present disclosure.

[0037] FIG. 14 is a side sectional view of the third example.

[0038] FIG. 15 is a front perspective view looking down at a fourth non-limiting example of
an exercise machine according to the present disclosure.

[0039] FIG. 16 is a rear perspective view looking down at the adjustment device of the fourth
example.

[0040] FIG. 17 is a side sectional view of the fourth example.

[0041] FIG. 18 is a front perspective view looking down at a fifth non-limiting example of an
exercise machine according to the present disclosure.

[0042] FIG. 19 is a side sectional view of the fifth example.

[0043] FIG. 20 is another side view of the fifth example.

DETAILED DESCRIPTION OF THE DRAWINGS

[0044] FIGS. 1-5 illustrate personal exercise machine 20 for performing a striding exercise
motion. The machine 20 extends from front to back in a longitudinal direction L, from top to
bottom in a vertical direction V, and from side to opposite side in a horizontal direction H. The
machine 20 is generally symmetrical in the horizontal direction H, so that the components on one
side of the machine 20 are the same as or are mirror images of the components on the opposite
side of the machine 20. As such, the descriptions provided below regarding components on one
side of the machine 20 equally apply to the components on the opposite side of the machine 20.

[0045] The machine 20 has a frame 22 including a longitudinally extending base member 24.
Horizontally extending stabilizer members 26 extend from the front and rear of the base member
24 and prevent the machine 20 from tipping over in the horizontal direction H. Each stabilizer
member 26 has feet 28 for supporting the frame 22 above the ground. The frame 22 has a forward
support column 30 which extends vertically upwardly from the front of the base member 24. An
angular gusset 32 braces and supports the forward support column 30 relative to the base member
24. A bridge 34 is mounted on top of the forward support column 30. The bridge 34 has a
horizontally extending body 36 with opposing first and second arms 38 extending rearwardly

therefrom. As such, the bridge 34 generally has a U-shape and defines an “activity zone” between
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the arms 38 for the user’s body and/or arms during performance of the striding exercise motion. A
generally trapezoidal-shaped stationary handlebar 42 is rigidly mounted on the body 36 between
the arms 38 and is for manually grasping by a user operating the machine 20.

[0046] A user console 44 is mounted to and extends generally upwardly from the bridge 34.
The console 44 includes a display screen 46 oriented towards the user operating the machine 20.
As conventional, the console 44 can include a processor and memory and be configured for
controlling various devices associated with the machine 20, including for control of resistance
and/or incline as for example will be further described herein below. The display screen 46
optionally can be a touch screen wherein the user operating the machine 20 can manually touch
the screen to input commands to the console 44 for controlling the machine 20. Optionally, input
buttons 48 are located on the stationary handlebar 42 and are for manually inputting commands to
the console 44. Optionally, input buttons can be located elsewhere such as on the upper ends of
handgrips 125, described herein below. Input commands entered via the display screen 46 and/or
input buttons 48 can for example include an increase or decrease in resistance of the machine 20
and/or increase or decrease in incline of the machine 20, and/or the like. Optionally biomechanical
sensors 45 can be provided on the stationary handlebar 42 and/or on handgrips 125 for sensing
heart rate of the user when the user manually grasps the handlebar 42 and/or on hand grips 125.
[0047] At the rear of the machine 20, the frame 22 further includes a rear support column 50
which extends angularly upwardly and rearwardly from the rear of the base member 24. A
resistance mechanism 52 is mounted to the rear support column 50, including for example via a
rear frame plate (not illustrated in Fig. 4) mounted to the rear support column 50 and/or the base
member 24. The type and configuration of the resistance mechanism 52 is conventional and can
vary from what is illustrated and described. In the illustrated example the resistance mechanism
52 is a hybrid generator-brake configured to provide a resistance to a striding motion performed
on the machine 20, as will be further described herein below, and also configured to generate
power based upon the striding motion, for example for powering the console 44. A suitable
resistance mechanism is the “FB Six Series” sold by Chi Hua. The resistance mechanism 52 is
connected to a pulley wheel 56 by a belt 58 and is configured so that rotation of the pulley wheel

56 rotates the resistance mechanism 52. The pulley wheel 56 is connected to the rear support
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column 50 by a center shaft 60 (see FIG. 8). The pulley wheel 56 and center shaft 60 are fixed
relative to each other such that these components rotate together.

[0048] At the rear of the machine 20, radially opposed crank arms 62 have radially inner ends
keyed to (fixed to) the center shaft 60 so that the crank arms 62 remain radially opposed to each
other (i.e., 180 degrees apart) and so that rotation of the crank arms 62 and center shaft 60 causes
rotation of the pulley wheel 56 about a pulley wheel pivot axis 64 defined by the center shaft 60.
Rotation of the pulley wheel 56 is resisted by the resistance mechanism 52 via an electro magnet
66, as is conventional and well known in the art.

[0049] The machine 20 further has first and second pedal members 68 centrally located on
opposite sides of the frame 22. The pedal members 68 are elongated in the longitudinal direction
L, each having a central portion 70, a front portion 72 which extends generally forwardly and
upwardly from the central portion 70, and a rear portion 74 which extends generally rearwardly
and upwardly from the central portion 70 to a tail portion 76 which extends rearwardly from the
rear portion 74 and generally but not necessarily parallel to the central portion 70.

[0050] At the rear of the machine 20, first and second elongated stride links 78 are freely
rotatably (pivotably) coupled to the radially outer ends of the opposed crank arms 62, by for
example bearings, at a stride link-crank arm pivot axis 80. Each stride link 78 has a first end which
is pivotably coupled to a respective tail portion 76 of a pedal member 68 at a stride link-pedal
member pivot axis 82. Each stride link 78 has an opposite, second end which is pivotably coupled
to a distal or rear end of an elongated idler link 84 at a stride link-idler link pivot axis 86. The
opposite, proximal or front end of the idler link 84 is pivotably coupled to the base member 24 at
an idler link-base member pivot axis 88. As illustrated in the figures, the stride link-crank arm
pivot axis 80 is located along the stride link 78 between the stride link-pedal member pivot axis
82 and stride link-idler link pivot axis 86 and in particular is closer to the stride link-pedal member
pivot axis 82 than the stride link-idler link pivot axis 86. In other examples, the pivot axis 80 is at
the center of the stride link 78 or closer to the pivot axis 86.

[0051] First and second foot pads 90 are supported on the central portions 70 of the first and
second pedal members 68. The foot pads 90 are for supporting the user’s feet during performance
of the elliptical striding motion and travel along an elliptical path which is incline adjustable, as

will be further described herein below.
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[0052] The machine 20 further has first and second rocker arms 92 which are pivotably
coupled to the frame 22 by an adjustment device 94, which will be further described herein below.
The type and configuration of the adjustment device 94 can vary and additional examples are
illustrated in the examples illustrated in FIGS. 11-20 and further described herein below. The
rocker arms 92 have an upper end portion 96, a lower end portion 98, and an elbow portion 100
located between the upper end portion 96 and the lower end portion 98 so that the upper end portion
96 and lower end portion 98 extend at an angle relative to each other. The lower end portions 98
are pivotably coupled to the front portion 72 of the pedal members 68 at a rocker arm-pedal
member pivot axis 102 so that the pedal members 68 are pivotably movable relative to the rocker
arms 92 and also so that pivoting of the rocker arms 92 relative to the frame 22 causes
commensurate pivoting and/or translating of the pedal members 68 relative to the frame 22, i.e.,
so that these components pivot and/or translate together relative to the frame 22.

[0053] Referring to FIGS. 3, 4, 6 and 7, the adjustment device 94 is located in the bridge 34
and extends into the noted arms 38 on both sides of the activity zone. The adjustment device 94 is
specially configured to facilitate selective adjustment and setting of a position of the rocker arms
92 relative to the frame 22, respectively, specifically the position of pivot axis 108, which thereby
changes an incline shape of elliptical paths of travel of the foot pads 90, respectively, during the
striding exercise motion, as will be further described herein below. The adjustment device 94 can
be controlled by the noted controller based upon a stored exercise program or based upon an input
by the operator to the console 44. For example this can be controlled via touch screen, input buttons
48 on the stationary handlebar 42 and/or input buttons on the upper ends of hand grips 125. As
will be evident from the illustrated examples and the following description, the type and
configuration of the adjustment device 94 can vary.

[0054] In the first example illustrated in FIGS. 1-10, the adjustment device 94 includes first
and second incline links 104 which pivotably couple the upper portion 96 of the rocker arms 92 to
the frame 22. More specifically, the incline links 104 have an upper portion which is pivotably
coupled to the frame 22 at an incline link-frame pivot axis 106. The incline links 104 further have
a lower portion which is pivotably coupled to the upper end portion 96 of the rocker arm 92 at an

incline link-rocker arm pivot axis 108 which is located generally below the incline link-frame pivot
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axis 106. Conventional bearings support the noted couplings so that the incline links 104 are
pivotable relative to the noted axes 106, 108.

[0055] The adjustment device 94 is configured to pivot the first and second incline links 104
relative to the frame 22 (i.e., about the incline link-frame pivot axis 106) to thereby adjust and set
the position of the rocker arms 92 relative to the frame 22, in particular to adjust and set the position
of the incline link-rocker arm pivot axis 108 relative to the frame 22 (i.e., about the incline link-
frame pivot axis 106). In the illustrated example, the adjustment device 94 includes first and second
linear actuators 110. Note that the type of linear actuator 110 can vary from what is illustrated and
described. In the illustrated example, the linear actuator 110 includes an electro-mechanical linear
actuator, which has an electric gearmotor 120, a leadscrew assembly 121 and, a leadnut and tube
assembly 125 (see FIGS. 6 and 7). The linear actuator 110 has a forward end pivotably coupled to
the bridge 34 by a trunnion assembly 113, particularly at an actuator-bridge pivot axis 114. The
linear actuator 110 has an opposite, rear end pivotably coupled to the incline link 104 at an
actuator-incline link pivot axis 118 (see Fig. 6). A conventional bearing, which is best seen in
exploded view in Fig. 7, supports the coupling at the actuator-incline link pivot axis 118. The
actuator-incline link pivot axis 118 is offset forwardly relative to the incline link-frame pivot axis
106 and the incline link-rocker arm pivot axis 108. In the illustrated non-limiting example, the
incline link 104 is a generally triangular plate member wherein the incline link-frame pivot axis
106, incline link-rocker arm pivot axis 108 and actuator-incline link pivot axis 118 are located at
the respective three apexes of the triangular shape.

[0056] The gearmotor 120, leadscrew assembly 121, and leadnut and tube assembly 125 are
configured to lengthen or shorten the linear actuator 110 upon an input command from the noted
controller, which can be based upon an operator input to the console 44 or based upon a program
in the noted controller, as described herein above. Operation of the gearmotor 120 in a first
direction rotates the lead screw 123 of the leadscrew assembly 121 in the first direction which
causes the leadnut and tube assembly 125 to travel outwardly along the leadscrew 123 and
outwardly relative to the housing 119 of linear actuator 110, thus lengthening the linear actuator
110. Operation of the gearmotor 120 in an opposite, second direction oppositely rotates the lead
screw 123 in the second direction which cause the leadnut and tube assembly 125 to retract

inwardly relative to the housing 119, thus shortening the linear actuator 110. Due to the relative
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locations of the incline link-frame pivot axis 106, incline link-rocker arm pivot axis 108, actuator-
bridge pivot axis 114, and actuator-incline link pivot axis 118, extension of the linear actuator 110
pivots the incline link 104 rearwardly along an arc relative to the bridge 34, which moves the
incline link-rocker arm pivot axis 108 rearwardly relative to the frame 22, along an arc relative to
the incline link-frame pivot axis 106. As illustrated and described herein below, this increases or
raises the incline of the elliptical path of the foot pads 90 during the striding motion. Conversely,
shortening the linear actuator 110 pivots the incline link 104 forwardly along the arc relative to the
bridge 34, along an arc relative to the incline link-frame pivot axis 106. This moves the incline
link-rocker arm pivot axis 108 forwardly along the arc relative to the frame 22. As illustrated and
described herein below, this reduces or lowers the incline of the elliptical path of the foot pads 90
during the striding motion.

[0057] It 1s important to note that the adjustment device 94 does not need to include two
actuators, as shown in the first example. In other examples, a single adjustment device connected
to both of the incline links 104 is employed, via for example an electric motor, worm gears, pulleys,
and/or any other conventional mechanism for causing the above-noted adjustment of the relative
position of the axes. Additional examples are illustrated in FIGS. 11-20, which will be described
herein below.

[0058] Referring to FIGS. 1-5, the machine 20 has movable handle members 122 which are
pivotably coupled to opposite sides of the bridge 34 at a handle member-bridge pivot axis 124.
Each handle member 122 has an upper end with a hand grip 125 for manually grasping by the user
performing the striding exercise motion. Each handle member 122 has a lower end which is
pivotably coupled to a coupler link 126 at a handle member-coupler link pivot axis 128. Thus, the
handle member 122 and respective coupler link 126 pivot together about the handle member-
bridge pivot axis 124 and the coupler link 126 is pivotable relative to the handle member 122 about
the handle member-coupler link pivot axis 128. Each coupler link 126 has a forward end portion
130 coupled to the handle member 122 at the handle member-coupler link pivot axis 128 and a
rearward end portion 132 pivotably coupled to the central portion 70 of the pedal member 68 at a
coupler link-pedal member pivot axis 134. Thus the coupler link 126 is pivotable relative to the
pedal member 68 about the coupler link-pedal member pivot axis 134. An elbow portion 136 is

located between the forward and rearward end portions 130, 132 so that the forward end portion
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130 extends angularly upwardly relative to the rearward end portion 132. As such, the user
standing on the foot pads 90 and manually grasping the hand grips 125 can alternately push and
pull on the hand grips 125 to thereby apply pushing and pulling forces on the pedal members 68
via the coupler links 126, which assists the striding exercise motion, as will be further described
herein below.

[0059] FIGS. 8-10 are schematic views of the machine 20 showing the paths of travel A1-A3
of the foot pads 90 and the paths of travel B1-B3 of the stride link-pedal member pivot axis §2
during low incline (FIG. 8), medium incline (FIG. 9), and high incline (FIG. 10). In each figure,
the rocker arms 92 have a different position of swing range, which is determined by position of
the adjustment device 94. FIG. § illustrates low-incline, where the linear actuators 110 are retracted
and thus the incline links 104 are pivoted about the incline link-frame pivot axis 106 towards the
bridge 34 (i.e., clockwise about the incline link-frame pivot axis 106 in the side view illustrated in
FIG. 8). This moves the incline link-rocker arm pivot axis 108 along an arc towards the bridge 34
and via connection of the rocker arms 92 and pedal members 68, positions the foot pads 90 so as
to follow the low-incline elliptical path of travel Al. FIG. 9 illustrates medium-incline, wherein
the linear actuators 110 are moderately extended and thus the incline links 104 are pivoted about
the incline link-frame pivot axis 106 away from the bridge 34 (i.e., counter-clockwise about the
incline link-frame pivot axis 106 from the side view illustrated in FIG. 9). This moves the incline
link-rocker arm pivot axis 108 along an arc away from the bridge 34 and via connection of the
rocker arms 92 and pedal members 68, positions the foot pads 90 to follow the medium-incline
elliptical path of travel A2. FIG. 10 illustrates a high incline-situation, wherein the linear actuators
110 are further extended and thus the incline links 104 are pivoted about the incline link-frame
pivot axis 106 away from the bridge 34 (i.e., further counter-clockwise about the incline link-frame
pivot axis 106 from the side view illustrated in FIG. 10). This moves the incline link-rocker arm
pivot axis 108 along the arc further away from the bridge 34 and via connection of the rocker arms
92 and pedal members 68, positions the foot pads 90 to follow the high-incline elliptical path of
travel A3. It is important to understand that the three positions illustrated in FIGS. 8-10 are
exemplary and other positions are possible via operation of the adjustment device 94, which can
be automatically controlled by programming of the console 44 and/or by inputs to the console 44

and/or input buttons 48 and/or other input buttons such as on the upper ends of handgrips 125.
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[0060] By comparison of FIGS. 8-10, it can be seen that the machine 20 is advantageously
configured to maintain a substantially compact and constant length (in the length direction L) of
the paths of travel A1-A3 throughout the adjustments made by the adjustment device 94. The
configurations of the various components advantageously take up a relatively small footprint. The
ends of the rocker arms 92 advantageously do not swing beyond the front of the frame 22, thus
maintaining a small footprint. The paths of travel B1-B3 are also substantially constant, due to the
configuration of the stride link configuration illustrated and described herein above. The rear
linkage including the stride links 78 advantageously does not swing beyond the rear portion of the
frame 22, thus maintaining a small footprint. The configuration of the movable handle members
122 and the coupler link 126 is advantageous in that the overall path of movement (i.e., swing
range of the handle members 122 about the handle member-bridge pivot axis 124) is substantially
constant despite changes in incline via the adjustment device 94.

[0061] Advantageously, the foot pads 90 are located on the pedal members 68 at a distance
rearward of the rocker arm-pedal member pivot axis 102 to create a more natural, vertical height
of the paths of travel A1-A3. This feature in combination with the path of travel B1-B3 yields a
more natural, and smooth path of travel A1-A3 in all incline settings. Also, the path of travel (arc)
along which the incline link travels, as described herein above, is tilted upward towards the rear
portion of travel, towards high incline. This tailors/blends some additional vertical height to the
overall ellipse height as it adjusts to a high incline setting.

[0062] FIGS. 11-12 illustrate a second example of an exercise machine 20a. The figures only
show aspects of the bridge 34a of the machine 20a. It should be understood that in a non-limiting
example, the remainder of the machine 20a is configured the same as the machine 20 shown in
FIGS. 1-7 and described herein above. Like features are designated with like reference numbers
having an “a” designation.

[0063] Similar to the first example, the machine 20a has a forward support column 30a and a
bridge 34a, which is mounted on top of the forward support column 30a and has a horizontally
extending body 36a with opposing first and second arms 38a extending rearwardly therefrom. The
machine 20a has an adjustment device 94a which is located on the bridge 34a and extends into the
noted 38a on both sides of the activity zone. The adjustment device 94a is specially configured to

facilitate selective adjustment and setting of a position of the rocker arms 92a relative to the frame
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22a, respectively, which thereby changes an incline shape of the elliptical paths of travel, as
described herein above regarding the first example. Just like the first example, the adjustment
device 94a can be controlled by the noted controller based upon a stored exercise program or based
upon an input by the operator.

[0064] Similar to the first example, the adjustment device 94a is configured to pivot first and
second incline links 104a relative to the frame (i.e., about the incline link-frame pivot axis 106a)
to thereby adjust and set the position of the rocker arms 92a relative to the frame 22a, in particular
to adjust and set the position of the incline link-rocker arm pivot axis 108a relative to the frame
22a (i.e., about the incline link-frame pivot axis 106a). In the illustrated example, the adjustment
device 94a includes first and second lead screw assemblies 121a which are rotary devices having
a forward end pivotably coupled to the bridge 34a by a trunnion assembly 113a, particularly at an
actuator-bridge pivot axis 114a. The adjustment device 94a further includes first and second lead
nut and tube assemblies 125a each having an opposite, rear end pivotably coupled to the incline
link 104a at an actuator-incline link pivot axis 118a. Similar to the first example, the actuator-
incline link pivot axis 118a is offset forwardly relative to the incline link-frame pivot axis 106a
and the incline link-rocker arm pivot axis 108a.

[0065] The adjustment device 94a also has an actuator, which in the illustrated example is an
electric gearmotor 120a mounted to the forward portion of the bridge 34a and a pulley assembly
200. The gearmotor 120a has an output shaft which is rotatably engaged with the pulley assembly
200. The configuration of the pulley assembly 200 can vary from what is shown as long as it is
configured such that operation of the gearmotor 120a actuates the first and second lead screw
assemblies 121a, as described hereinbelow. In the illustrated example, the pulley assembly 200
comprises a driving pulley wheel 202 which is coupled to and rotates with the output shaft of the
gearmotor 120a, a center idler pulley wheel 204 which is rotatably mounted to the bridge 34a along
a forward portion of the body 36a, above the driving pulley wheel 202, a pair of side idler pulley
wheels 206 located between and on opposite sides of the driving pulley wheel 202 and center idler
pulley wheel 204, and driven pulley wheels 208 which are coupled to and rotate the respective
lead screws 123a of the lead screw assemblies 121a. The pulley assembly 200 further comprises a
belt 210 wound around the driving pulley wheel 202, the main idler pulley wheel 204, the side
idler pulley wheels 206, and the driven pulley wheels 208, as shown, such that rotation of the
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driving pulley wheel 202 by the gearmotor 120a causes rotation of the rest of the pulley wheels.
Rotation of the driving pulley wheel 202 by the gearmotor 120, which as explained herein above
is controlled by the noted controller, thus causes corresponding rotation of the driven pulley wheels
208, which in turn rotates and causes extension or retraction of the leadnut and tube assemblies
125a along the lead screws 123a . Thus, as will be understood from the above descriptions by one
having ordinary skill in the art, operation of the gearmotor 120a in a first direction rotates the lead
screws 123a which causes the leadnut and tube assemblies 125a to travel outwardly relative to the
lead screws 123a and housings 119a, thus lengthening the linear actuator 110a, increasing the
distance between axes 114a and 118a. Operation of the gearmotor 120 in an opposite, second
direction oppositely rotates the lead screw 123a in the second direction which cause the leadnut
and tube assemblies 125a to retract inwardly along the lead screws 123a, relative to the lead screw
housing 119a, thus shortening the linear actuator 110a, decreasing the distance between axes 114a
and 118a. Similar to the first example, due to the relative locations of the incline link-frame pivot
axis 106a, incline link-rocker arm pivot axis 108a, actuator-bridge pivot axis 114a, and actuator-
incline link pivot axis 118a, extension of the leadnut and tube assembly 125 pivots the incline link
104a rearwardly along an arc relative to the bridge 34a, which moves the incline link-rocker arm
pivot axis 108a rearwardly relative to the frame 22a, along an arc relative to the incline link-frame
pivot axis 106a shown by arrows in Fig. 12. As described herein above, this increases or raises the
incline of the elliptical path of the foot pads 90 during the striding motion. Conversely, retracting
the leadnut and tube assembly 125 pivots the incline link 104a forwardly along the arc relative to
the bridge 34a, along an arc relative to the incline link-frame pivot axis 106a. This moves the
incline link-rocker arm pivot axis 108a forwardly along the arc relative to the frame 22a. As
illustrated and described herein below, this reduces or lowers the incline of the elliptical path of
the foot pads 90a during the striding motion.

[0066] FIGS. 13 and 14 illustrate a third example of an exercise machine 20b. The figures only
show aspects of the bridge 34b of the machine 20b. It should be understood that in a non-limiting
example, the remainder of the machine 20b is configured the same as the machine 20 shown in
FIGS. 1-7 and described herein above. Like features are designated with like reference numbers

having a “b” designation.
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[0067] Similar to the first and second examples, the machine 20b has a forward support column
30b and the bridge 34b, which is mounted on top of the forward support column 30b and has a
horizontally extending body 36b with opposing first and second arms 38b extending rearwardly
therefrom. The machine 20b has an adjustment device 94b located in the bridge 34b and extending
into the noted arms 38b on both sides of the activity zone. The adjustment device 94b is specially
configured to facilitate selective adjustment and setting of a position of the rocker arms 92b relative
to the frame 22b, respectively, which thereby changes an incline shape of elliptical paths of travel
of the foot pads 90, respectively, during the striding exercise motion, as will be further described
herein below. The adjustment device 94b can be controlled by the noted controller based upon a
stored exercise program or based upon an input by the operator to the console 44.

[0068] Unlike the first and second examples described above, the adjustment device 94b does
not include first and second incline links for pivotably coupling the rocker arms 92b to the frame
22b. The adjustment device 94b is not configured to pivot first and second incline links relative to
the frame (i.e., about the incline link-frame pivot axis 106a). In contrast, the adjustment device
94b includes first and second linear actuators 110b, which in the illustrated example include an
electro-mechanical linear actuator having an electric gearmotor 120b, a leadscrew assembly 121b
having a forward end fixedly coupled to the bridge 34b, and a leadnut and tube assembly 125b
having an opposite, rear end pivotably coupled to the upper portion of the rocker arm 92b at an
adjustment device-rocker arm pivot axis 300.

[0069] The gearmotor 120b, leadscrew assembly 121b, and leadnut and tube assembly 125b
are configured to lengthen or shorten the linear actuator 110b upon an input command from the
noted controller, which can be based upon an operator input to the console 44 or based upon a
program in the noted controller. Operation of the gearmotor 120b in a first direction rotates the
lead screw 123b of the leadscrew assembly 121b in the first direction which causes the leadnut
and tube assembly 125b to travel outwardly relative to the leadscrew assembly 121b, thus
lengthening the linear actuator 110b. Operation of the gearmotor 120b in an opposite, second
direction oppositely rotates the lead screw 123b in the second direction which causes the leadnut
and tube assembly 125b to retract inwardly relative to the lead screw assembly 121b, thus
shortening the linear actuator 110b. The upper portion 96b of the rocker arm 92b is coupled to the
leadnut and tube assembly 125b by a carriage 302. The carriage 302 slides along and is supported
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by a pair of guides 304, which are shafts rigidly mounted to the arms 38b of the bridge 34b. Each
shaft has a smooth outer surface along which the carriage 302 slides as the lead screw 123b rotates.
Thus it will be understood that extension of the linear actuator 110b linearly moves the upper
portion 96b of the rocker arm 92b rearwardly, thus moving the adjustment device-rocker arm pivot
axis 300 rearwardly relative to the frame 22b. This increases or raises the incline of the elliptical
path of the foot pads 90 during the striding motion. Retraction of the linear actuator 110b linearly
moves the upper portion of the rocker arm 92b forwardly, thus moving the adjustment device-
rocker arm pivot axis 300 forwardly relative to the frame 22b. This reduces or lowers the incline
of the elliptical path of the foot pads 90 during the striding motion. Unlike the previous examples,
the motion of the adjustment device-rocker arm pivot axis 300 provided by the linear actuators
110b is straight linear, rather than along an arc.

[0070] FIGS. 15-17 illustrate a fourth example of an exercise machine 20c. The figures only
show aspects of the bridge 34c of the machine 20c. It should be understood that in a non-limiting
example, the remainder of the machine 20c is configured the same as the machine 20 shown in
FIGS. 1-7 and described herein above. Like features are designated with like reference numbers
having a “c” designation.

[0071] As can be seen from the drawings, the fourth example is like the third example, except
the electric gearmotor 120c is not located within the arms 38c of the bridge 34c, but instead is
mounted to the front portion of the body 36¢ of the bridge 34c. The gearmotor 120c is operatively
coupled to first and second leadscrew assemblies 121c by a gear linkage 400. More specifically,
the gearmotor 120c has an output shaft with helical threads 402 providing a worm gear which
operatively engages with a transverse gear 404 such that rotation of the output shaft of the
gearmotor 120c rotates the helical threads 402, which in turn rotates the gear 404. The gear 404 is
rotatably fixed to driveshafts 406 on either side of the gear 402 such that rotation of the gear 404
causes rotation of the driveshafts 406. The outer ends of the driveshafts 406 are coupled to the lead
screws 123c of the leadscrew assemblies 121c by bevel gearsets 408 such that rotation of the
driveshafts 404 causes rotation of the lead screws 123c. Rotation of the lead screws 123c
extends/retracts the leadnut and tube assemblies 125¢, as shown by arrows in FIG. 17 and similar
to the third example described herein above, to adjust the elliptical path of travel of the foot pads

90 during the striding motion. The example configuration of the gear linkage 400, as shown in
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FIGS. 15-17, has first and second lead screws 123c (and corresponding nuts) with opposing
threads, respectively, one having right hand threads, the other having left hand threads, such that
operation of the gearmotor 120c in one direction simultaneously causes extension of on both sidees
and such that operation of the gearmotor 120c in the opposition direction simultaneously causes
retraction on both sides.

[0072] FIGS. 18-20 illustrate a fifth example of an exercise machine 20d. The figures only
show aspects of the bridge 34d of the machine 20d. It should be understood that in a non-limiting
example, the remainder of the machine 20d is configured like the machine 20 shown in FIGS. 1-7
and described herein above. Like features are designated with like reference numbers having a “d”
designation.

[0073] The fifth example of the machine 20d is like the fourth example 20c, except instead of
being supported by guides which are shafts, the carriage 502d is supported by guides comprising
a series of telescoping shafts 504, 506, 508. Rotation of the gearmotor 120d rotates the gear linkage
500, which in turn rotates the lead screw 123d of the leadscrew assembly 121d. This extends or
retracts the leadnut and tube assembly 125d, depending upon the direction of rotation, as described
herein above. Extending or retracting of the leadnut and tube assembly 125d linearly moves the
location of the adjustment device-rocker arm pivot axis 510 rearwardly or forwardly relative to the
frame 22d, as described herein above and shown by comparison of FIGS. 19 and 20. Movement
of the carriage 502d is supported by the telescoping shafts 504, 506, 508, as shown by comparison
of FIGS. 19 and 20. The number of telescoping shafts can vary from what is shown. The
telescoping shafts 504, 506, 508 advantageously provides a more compact arrangement in which
the carriage 502d is extendable out of the arms 38d of the bridge 34d and retractable back into the
arms 38d of the bridge 34d.

[0074] Although specific advantages have been enumerated above, various examples may
include some, none, or all of the enumerated advantages. Other technical advantages may become
readily apparent to one of ordinary skill in the art after review of the following figures and
description. Modifications, additions, or omissions may be made to the systems, apparatuses, and
methods described herein without departing from the scope of the disclosure. For example, the
components of the systems and apparatuses may be integrated or separated. Moreover, the

operations of the systems and apparatuses disclosed herein may be performed by more, fewer, or
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other components and the methods described may include more, fewer, or other steps.
Additionally, steps may be performed in any suitable order. As used in this document, "each" refers

to each member of a set or each member of a subset of a set.
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CLAIMS

What is claimed is:

1. An exercise machine for performing a striding exercise motion, the exercise machine
comprising a frame; first and second pedal members; first and second foot pads on the first and
second pedal members, respectively, wherein the first and second foot pads are configured to
move in respective elliptical paths during the striding exercise motion; first and second rocker
arms, wherein the first and second pedal members are pivotably coupled to the first and second
rocker arms and move with the first and second rocker arms relative to the frame; and an
adjustment device which pivotably couples the first and second rocker arms to the frame, the
adjustment device being configured to actively adjust and set a position of the first and second
rocker arms relative to the frame, respectively, which thereby changes an incline shape of the

elliptical paths, respectively, during the striding exercise motion.

2. The exercise machine according to claim 1, further comprising first and second incline

links which pivotably couple the first and second rocker arms to the frame.

3. The exercise machine according to claim 2, wherein each of the first and second incline
links is pivotably coupled to the frame at an incline link-frame pivot axis, to a respective one
of the first and second rocker arms at an incline link-rocker arm pivot axis, and to the adjustment

device at an actuator-incline link pivot axis.

4. The exercise machine according to claim 3, wherein the adjustment device is configured
to pivot the first and second incline links rearwardly relative to the frame which moves the
incline link-rocker arm pivot axis rearwardly relative to the frame, which raises the incline
shape of the elliptical paths, and wherein the adjustment device is further configured to pivot
the first and second incline links forwardly relative to the frame which moves the incline link-
rocker arm pivot axis forwardly relative to the frame, which lowers the incline shape of the

elliptical paths.
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5. The exercise machine according to claim 4, wherein the adjustment device comprises
first and second linear actuators each having a first end pivotably coupled to the frame and a

second end pivotably coupled to a respective one of the first and second incline links.

6. The exercise machine according to claim 4, wherein the first and second pedal members
each has a front end portion which is pivotably coupled to a lower end portion of a respective
one of the first and second rocker arms at a rocker arm-pedal member pivot axis so that each of
the first and second pedal members is pivotably movable relative to the respective one of the
first and second rocker arms and relative to the frame and so that pivoting of the first and second
rocker arms relative to the frame causes commensurate pivoting and translating of the first and

second pedal members relative to the frame.

7. The exercise machine according to claim 4, further comprising first and second handle
members which are pivotably coupled to opposite sides of a bridge on the frame at a respective

handle member-bridge pivot axis.

8. The exercise machine according to claim 7, wherein each of the first and second handle
members comprises an upper end providing a hand grip for manually grasping by a user
performing the striding exercise motion and a lower end which is pivotably coupled to a
respective coupler link at a handle-member coupler link pivot axis so that the first and second
handle members and coupler links pivot together about the respective handle member-bridge

pivot axis, respectively.

9. The exercise machine according to claim 8, wherein each of the coupler links has a
forward end portion coupled to a respective one of the first and second handle members at the
handle-member coupler link pivot axis and a rearward end portion pivotably coupled to a central

portion of the pedal member at a coupler link-pedal member pivot axis so that each coupler link
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is pivotable relative to the respective one of the pedal members about the coupler link-pedal

member pivot axis.

10. The exercise machine according to claim 1, wherein each of the first and second pedal
members has a forward end pivotably coupled to the first and second rocker arms, respectively,
and wherein each of the first and second pedal members further has a rearward end pivotably

coupled to a resistance device.

11. The exercise machine according to claim 10, wherein the resistance device comprises a
hybrid generator-brake.
12. The exercise machine according to claim 10, further comprising first and second crank

arms which are radially opposed to each other, wherein each of the first and second crank arms
has a radially inner end which is rotatably fixed to a center shaft at a rear of the exercise

machine, the center shaft being coupled to the resistance device.

13. The exercise machine according to claim 12, and further comprising first and second
stride links which are pivotably coupled to radially outer ends of the first and second crank
arms, respectively, and further being pivotably coupled to a tail portion of the first and second

pedal members, respectively.

14. The exercise machine according to claim 13, further comprising first and second idler
links having a first end which is pivotably coupled to a base member of the frame at an idler
link-base member pivot axis and a second end which is pivotably coupled to a lower end of a

respective one of the first and second stride links at a stride-link-idler link pivot axis.

15. The exercise machine according to claim 1, wherein the adjustment device comprises

an actuator configured to actively adjust and set the position of the first and second rocker arms
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relative to the frame, respectively, which thereby changes the incline shape of the elliptical

paths, respectively, during the striding exercise motion.

16. The exercise machine according to claim 15, wherein the actuator is one of first and
second linear actuators having a first end coupled to the frame and an opposite, second end

pivotably coupled to the first and second rocker arms, respectively.

17. The exercise device according to claim 15, wherein the actuator comprises an electric
motor.
18. The exercise machine according to claim 15, wherein the actuator comprises a carriage

having a guide for supporting lengthening and shortening of the actuator.

19. The exercise machine according to claim 15, wherein the adjustment device comprises
a pulley assembly and first and second rotary devices which are coupled to the pulley assembly
and to the first and second rocker arms, respectively, and wherein the actuator is configured to
rotate the pulley assembly in a first direction which lengthens the first and second rotary devices
and thus raise the incline shape of the elliptical paths, and further wherein the actuator is
configured to rotate the pulley in an opposite, second direction which shortens the first and

second rotary devices and thus lower the incline shape of the elliptical paths.

20. The exercise machine according to claim 15, wherein the adjustment device comprises
gear linkage and first and second rotary devices which are coupled to the gear linkage and to
the first and second rocker arms, respectively, and wherein the actuator is configured to rotate
the gear linkage in a first direction which lengthens the first and second rotary devices and thus
raise the incline shape of the elliptical paths, and further wherein the actuator is configured to
rotate the gear linkage in an opposite, second direction which shortens the first and second

rotary devices and thus lower the incline shape of the elliptical paths.
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