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DETAILED DESCRIPTION OF THE INVENTION
The various features and advantageous details of the subject matter disclosed
herein are explained more fully with reference to the non-limiting embodiments

described in detail in the following description.

Referring to the following description in which like reference numerals represent
like parts throughout the disclosure, a movable bicycle trainer system is indicated
generally as 20 in the figures. The movable bicycle trainer system 2€ is configured to
allow an exercise device, such as a direct drive bicycle trainer, a wheel on bicycle trainer,
a trainer driven by a bicycle cassette or drive train, an indoor cycle, or a platform with a
trainer or cycle mounted thereon to rock or tilt about a longitudinal axis and/or move fore
and aft to simulate the foel of real-world cyeling, While different components will be
described below, it should be noted that any of these components could be used in
combination with any other components known to those of ordinary skill in the art io

achieve a bicycle trainer system 20 that simulates real-world cycling.

Looking initially to FIGS. 1-7, the movable bicycle trainer system 20 includes a
base 22, a frame 24, and at least one platform, as shown made up of a front platform
section 26 and rear platform section 28. The base 22 1s configured to rest directly onto a
support surface. The frame 24 is movably mounted to the base 22, and the platform
sections 26, 28 are securely mounted to the base 22, As shown in FIGS. | and 2, the
system 20 could be used with a bicycle 14 and a wheel on bicycle trainer 16, with the
bicyele 14 also resting in a wheel tray 18, Although not shown in the {igures, as
described above the system 20 could also be used with a direct drive bicycle trainer, an
indoor bicycle, or a platform with a trainer mounted thereon. Fach of these components
will be further described below.

Turning next to FIGS, 8-11, the movable bicycle trainer system 20 is shown with
the platform sections 26, 28 removed to better show the base 22 and the frame 24, The
base 22 will now be described. As shown, the base 22 includes a plurality of horizontal

{O1187106.DOCK/ 5}
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rail segments. More specifically, the base includes a first side horizontal rail segment 30
and a second side horizontal rail 32 segment that extend parallel to one another. The base
22 also includes a first end horizontal rail segment 34 and a second end horizontal rail
segment 36 that also extend parallel to one another. The side horizontal rail segments 30,
32 and the end horizontal rail segments 34, 36 are connected {o one another by curved
corner rall segments 38, 40, 42, 44. The various rail segments may be permanently
attached to one another or they could be adjustably connected relative to one another o
facilitate movable bicyele trainer systems 20 of different sizes and dimensions. Although
the illustrated base 22 is substantially rectangular in shape with rounded corners, it should
be noted that the base may take the form of any other shape, as long as the base 22
provides ample contact with a support surface such that the movable bicycle trainer
system 20 is secured to the support surface to prevent tipping of the base 22 or the

movable bicycle trainer system 20.

The base 22 also includes brackets configured to support circular rollers. For
instance, the base 22 may include brackets mounted to cach of the end horizontal rail
segments 34, 36, as best seen in FIG, 12. More specifically a front roller bracket 46 is
mounted (o the first end horizontal rail segment 34 and a rear roller bracket 48 is mounted
to the second end horizontal rail segment 36. While the following description relates to
the rollers being mounted to the base 22, it is alsc contemplated that a reverse

arrangement may be employed in which rollers may be mounted to the frame 24.

While front roller bracket 46 will now be described, it should be noted that the rear
roller bracket 48 has similar, not identical, components. As shown, the front roller
bracket 46 has a top plate 50 and bottom plate 52, The distance between the top plate 50
and the bottom plate 52 should be slightly greater than the thickness of the first end
horizontal rail segment 34, which allows the end horizontal rail segment 34 to be secured
between the top plate 50 and the bottom plate 52. The top plate 50 and the bottom plate

52 include openings 54 through which fasteners (not shown) may be inserted to secure

{01187106.DCCK /5 }

]
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the frount roller bracket 46 o the first end horizontal rail segment 34, Additionally, an end
plate 58 extends {from the top plate 50 to the bottom plate 52. When the bracket 46 is

installed, the end plate 58 may abut a side of the end horizontal rail segment 34,

Additionally, the bracket 46 may have a first side plate 60 and a second side plate
62 that extend from the end plate 58 in the opposite direction as the top plate 50 and the
bottom plate 52. As shown, the first side plate 60 and the second side plate 62 may be
the same shape, with each having a substantially rectangular bottom edge 64 and a semi-
circular top edge 66. The substantially rectangular bottom edge 64 allows the bracket 46
to rest upon the support surface. Additionally, openings 68, 70 may be formed adjacent
to the semi-circular top edge 66 in cach side plate 60, 62. An axle 72 may extend from

the opening 68 of the first side plate 60 to the opening 70 of the second side plate 62.

The brackets 46, 48 also may have rollers associated therewith, with the axle
extending through the openings and a central axis of the roller. More specifically, a front
roller 74 is rotatably connected 1o the front roller bracket 46 and a rear rolfler 76 is
rotatably connected to the rear roller bracket 48. Both of the rollers 74, 76 rotate about
the axle, which allow the frame 24, and by connection the platforms 26, 28, to fravel in a
forward or backward direction relative to the base 22, in a manner to later be explained.
Also, as best seen in FIG. 16, each roller 74, 76 may have a u-shaped trough 78 formed
therein in the middle of the roller 74, 76, which helps to facilitate rocking or tilting
movement of the frame 24, and in turn the platforms 26, 28, relative to the base 22, as
will also later be explained. Each roller 74, 76 may include a bearing {(not shown) formed
therein to facilitate smooth rotation of the rollers 74, 76 relative to the brackets 46, 48,
Additionally, the rollers 74, 76 may be made of a variety of different materials,
representatively plastic materials, that may be capable of minor compression to further
facilitate rocking or tilting

movement. Other materials could similarly be used. Of course, the movable
bicycle trainer system 20 may feature additional roller brackets and rollers as desired.

{OUISTI06.DOCK /5 }
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Next, the frame 24 will be described. The iHustrated frame 24 includes a central
support member 80, which may be in the form of a tube, extending along the length of
the frame 24, and several support beams extending substantially perpendicularty from the
central support member 80. The varicus support beams may be secured to the central
support member 80 using gussets 82. As shown, the frame 24 includes two front spaced
apart horizontal support beams 84, 86, Additionally, the frame 24 may include a
reinforced rear frame portion 88. The reinforced rear frame portion 88 includes two
additional spaced apart horizontal support beams 90, 92, with two side beams 94, 96
connecting the two-additional spaced apart horizontal support beams 90, 92. Thus, the
reinforced rear portion &8 is substantially rectangular in shape. The dimensions of the
frame 24 can vary depending on the desired size and shape of the platform or platforms

26, 28.

in the illustrated embodiment, the central support member 80 extends
tongitudinally relative to the movable bicyele trainer system 20. The support member 80
is substantially circular in shape along most of the length. On the underside of the
support member 80, a number of inverted U-shaped tracks may be formed. As shown,
the support member 80 has a front inverted U-shaped track 98 and a rear inverted U-
shaped track 100. These inverted U-shaped tracks 98, 100 are configured to be
compatible with the rollers 74, 76 held by the roller brackets 46, 48 of the base 22 to
allow the frame 24 to move freely forward and backward along the length of the tracks
98, 100. Additionally, because the tracks 98, 100 are in the shape of an inverted U, the
frame 24 will eventually avtomatically return to a starting position where the rollers 74,
76 are located at the peak of the inverted U due to the force of gravity in addition {o the
weight of the frame 24, the platforms 26, 28, the bicycle 14 or other component located
on top of the platforms 26, 28, and the weight of a user. Of course, the shape, slope, and
length of these tracks 98, 100 could be modified as desired to increase or decrease the

amount of fore and aft or rocking or tilting movement.
(01187106 DOCK /5 }
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Each U-~shaped track 98, 100 may include a first side section 102 and a second
side section 104, with a roller bead 106 extending therebetween. When viewing a cross
section of the tracks 98, 100, such as shown in FIG. 16, the roller bead 106 is
substantially u-shaped and the first side section 102 and the second side section 104 are
substantially linear. Still looking at FIG. 16, the shape of the roller bead 106 is
compatible with the trough 78 formed in each roller 46, 48. Therefore the roller bead 106
can pivot within the trough 78, which in turn allows the frame 24 and the platforms 26,

28 1o rock or tilt relative to the base 22.

As described, the rollers 46, 48 and the tracks 98, 100 of the illustrated
embodiment allow the frame 24, as well as the platforms 26, 28 and anything mounted to
the platforms 26, 28, to move forward and backward relative to the base 22 as well as
rock or tilt relative to the base 22, In use, this movable bicyele trainer system 20 allows
the bicycle 14 to move fore and aft and/or tilt or rock side-to-side during use, resulting in
a trainer system 20 that simulates the feel of real-world cycling. It can be appreciated
that, in an alternative embodiment as noted above in which rollers are mounted to the
frame 24, U-shaped tracks similar to tracks 98, 100 may be provided in suitable structure

associated with the base 22.

Next, the platform will briefly be described. Again, as shown the platform
includes a front platform section 26 and a rear platform section 28, The platform sections
26, 28 may be secured to the frame 24 using various fasteners, weldments, and the like
{not shown). The platform sections 26, 28 are configured to provide sufficient surface
area in order to accommodate a flywheel-based direct drive or wheel-on trainer unit (not
shown)}, which has a significant footprint and oftentimes weighs over twenty pounds.
Examples of possible flywheel-based trainer units would be the Hammer Direct Drive
Trainer or the Magnus wheel-on trainer manufactured and sold by CycleOps of Madison,
WI. Additionally, a wheel tray 18 may be provided for the front tire. The flywheel-

based trainer unit and wheel tray could be physically connected or attached to the

{01187106.D0CX /5 }
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platforms 26, 28. For instance, as shown the platforms 26, 28 may include various
engagement or alignment openings 108. These openings 108 may allow for visual
alignment of the bicycle or trainer relative to the platforms 26, 28, Additionally, the
bicycle or trainer may include engagement or alignment tabs {not shown) that extend
downwardly therefrom. In this way, the tabs could be inserted into the openings 108 to
ensure appropriate alignment. The tabs, in combination with the weight of the bicycle or
trainer unit and the weight of the user when using the movable bicycle trainer system,
would keep the trainer unit secured to the platforms 26, 28. Alternatively, the bicycle or
frainer may remain secured about the platform due to the size and weight of these
components. In addition, instead of a bicycle and trainer combination, an indoor cycle or
spin bike may be supported on the platform 26, 28. Alternatively still, a trainer or

stationary bicycle could similarly be permanently integrated with the platform 26, 28.

The system 20 may also include a step 110 located adjacent to the platforms 26, 28
having an elevation greater than the platform sections 26, 28, When a user mounts or
dismounts the bicycle 14, he or she can step onto the step 110 before mounting the

bicycle 14 or leaving the platform sections 26, 28.

The movable bicycle trainer system 20 may include additional features to help
facilitate fore and aft movement of the frame 24 relative to the base 22, while also
encouraging the frame 24 to return to ifs original base location. For instance, a support
member restraint strap 112 may be mounted to both end horizontal rail segments 34, 36.
Each support member restraint strap 112 has two vertical members 114, 116 that are
connected by an inverted u~shaped member 118, Both vertical members 114, 116 are
attached to the end horizontal rail segment on either side of the central support member
80, and the inverted u-shaped member 118 is spaced above the center support member
80. The support member restraint strap 112 serves as movement limiter that Himits the
distance the center support member 80 moves in a forward or rearward direction. More

specifically, as the center support member 80 moves forward or backward, the rollers 74,
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76 travels along the U-shaped tracks 98, 100 and the elevation of the center support
member 80 rises. In the event that the center support member 80 moves to a2 maximum
forward location, the top of the center support member 80 will come into contact with the
restraint strap 112, which will prevent further movement in the forward direction.
Thereafter, the center support member 80 will naturally move in a backward direction
toward a neutral position where the rollers 74, 76 are located at the peak of the U-shaped
tracks 9§, 100. Similarly, in the event that the center support member 80 movestoa
maximum rearward location, the top of the center support member 80 will come into
contact with the resiraint strap 112, which will prevent firther movement in the rearward
direction. Thereafier, the center support member 80 will naturally move in a forward
direction toward the neutral position where the rollers 74, 76 are located at the peak of
the U-shaped tracks 98, 100, Of course, the restraint straps 112 need not contact the
center support member 80 at all where the movable bicycle trainer system 20 movesin a

forward or backward direction less than the maxumum allowable movement.

Additionally, the system 20 may include bearing brackets 120 to further facilitate
forward and backward movement of the frame 24 and the platforms 26, 28 relative of the
base 22. More specifically, bearing brackets 120 may be rotatably mounted to both of the
side horizontal rail segment 30, 32. These bearing brackets 120 are also attached o the
frame 24 for pivoting movement, and more specially to either side of the reinforced rear
frame portion 88. As such, the bearing brackets 120 help to support the rear of the
system 20, which is where a substantial portion of the weight will be distributed, while
also ensuring smooth forward and backward movement of the platform sections 26, 28

and the frame 24 relative {o the base 22.

The system 20 may also have springs, elastomers, elastic bands, or any
combination of these (not shown), that encourage the system 20 to return to the neutral
position after fore and aft or rocking or tilting movement. Similarly, the system 20 may

include dampers, shock absorbers, or other cushions mounted about the base 22 or the
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frame 24 to ensure that the various components move smoothly relative to one another

while minimizing resonant frequencies,

Thus, the movable bicycle trainer system 20 allows a user to ride the bicycle 14
indoors, while also offering the real-world feeling of moving and leaning forward,

backward, and rocking or tilting that occurs when riding a bicyele outside.

While the iHlustrated embodiment shows the rollers 74, 76 associated with the base
22 and the tracks 98, 100 associated with the frame 24, it should be noted that the tracks
and the rollers could be inverted such that the track would be formed in the base 22 and
the frame 24 would carry the rollers. Also, the described embodiment discloses a system
20 that both rocks or tilts side-to-side and moves fore and aft, but it should be understoad
that this system 20 could be configured to solely rock or tilt side-to-side or solely move

fore and aft.

In some applications, the weight of the load positioned on the platform, e.g. the
bicyele trainer and bicycle, may have a center of gravity that is off-center relative to the
centerline of the platform. This may be caused, for example, by the bicycle trainer
having a center of gravity that is not aligned with the center of the bicycle duc to a
flywheel or other relatively heavy component of the trainer being out of alignment with
the longitudinal center of the bicycle and therefor offset relative to the longitudinal center
of the platform. To account for this, the system 20 may be provided with a movable
counterweight or adjustable independent spring to help balance an asymmetrical weight
distribution. The addition of independent counterweights or independent springs allows

the user to adjust the neutral position of the platform and its supported weight to be level.

The movable bicyele trainer system 20 described above offers several benefits
over previous bicycle trainer systems. In order to reduce peak saddle pressure, which has
a significant impact on user comfort, previous trainers would either 1) require a large
flywheel-based trainer unit to smooth out the rider’s pedal stroke or 2) incorporate

realistic movement into the trainer, for instance, allowing for side-to-side tilting
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movements or fore and aft movements. To smooth out the rider’s pedal stroke, a divect
drive trainer unit as shown can rapidly change the resistance based on the position of the
pedal stroke, with greater resistance being generated during the high torque part of the

user’s pedal stroke and less resistance during the dead spot of the user’s pedal cycle.

Additionally, the amount of resistance can be adjusted based on sensor readings,
for instance, using accelerometer-based cadence sensors, reed switch sensors, position
sensors, and other sensors as would be known 1o one of ordinary skill in the art. Based
on the sensor readings, resistance can be increased and decreased rapidly to allow fora
full reversal within each pedal stroke. These changes in resistance can be calculated
based on any number of factors, including for instance increase or decrease in torque,
increase or decrease in speed, redundantly positive or negative acceleration, increase or
decrease in instantaneous power, or derivatives of power. Similarly, the resistance could
be calculated based on any combination of these factors. The adjustments in resistance
can be achieved, for instance, using electromagnetic coils, although a motor controller
including a drive and a brake could similarly be used. However, any number of other
methods of generating resistance could similarly be employed. For instance, these could
include systems that deposit generated power into resistors, systems that dissipate power

through eddy current resistance, and friction-based systems.

Previously, the two options stated above were not compatible with one another
primarily because the weight associated with a large fiywheel-based trainer unit resulted
in significant gyroscopic stability, which made it difficult to simulate realistic movement
during use of the {rainer system. However, by using the embodiments described above,
the movable direct drive-type bicycle trainer system 20 generates both the smooth pedal
stroke assoctated with use of a heavy flywheel-based trainer untf, while also allowing for
realistic movement of the system 20 in the form of fore and aft and rocking or tilting

movement.
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The system 20 has been shown and described as being used in combination with
an exercise device such as a bicycle/trainer combination or a stand-alone indoor cycle or
spin bike. It should be understood, however, that the system 20 may be used in other
applications that do not involve an exercise device. For example, and without limitation,
it is contemplated that the system 20 may be employed in an application in which a user
positions his or her body on the platform of system 20, in either a standing position or a
non-standing position, and engages in movements such as, but not limited to, aerobic
exercises, yoga, Pilates, stretching, boxing, jumping rope, ete., to assist in the

development of core strength and/or balance,

It should be understood that the invention is not limited in its application to the
details of construction and arrangements of the components set forth herein. The
invention is capable of other embodiments and of being practiced or carried out in
various ways. Variations and modifications of the foregoing are within the scope of the
present invention. If is also understood that the invention disclosed and defined herein
extends to all alternative combinations of two or more of the individual features
mentioned or evident from the text and/or drawings. All of these different combinations
constitute various alternative aspects of the present invention. The embodiments
described herein explain the best modes known for practicing the invention and will

enable others skilled in the art to utilize the invention.
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CLAIMS
I claim:

i A movable bicycle trainer system comprising:
at least one platform configured to allow realistic movement of a bicycle

relative to the at least one platform during operation of the bicycle.

2. The movable bicycle trainer of claim 1, wherein the at least one platform

allows for fore and aft movement of the bicycle.

3. The movable bicycle trainer of claim 1, wherein the at least one platform

allows for tilting movement of the bicycle.

4. The moveable bicycle trainer of claim 1, wherein the bicycle returnsto a
neutral position relative to the at least one platform after the realistic movement of

bicycle.

L)

A movable bicycle trainer system comprising:

a base;

a frame pivotably mounted to the base;

a platform secured to the frame configured to support a bicycle;

wherein the frame and the platform are configured to allow fore-and-aft and

tilting movement of the bicycle relative to the base.

6, The movable bicycle frainer system of claim 5, wherein the frame further
COmMprises:

a support member rotatable about the base; and
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a pharality of inverted U-shaped beads formed in an underside of the
support member; and
wherein the base further comprises a plurality of rollers configured to

correspond to the plurality of inverted U-shaped beads.

7. The movable bicycle trainer system of claim 6, wherein the support
member is a center tube that extends longitudinally along the length of the frame;
wherein the plurality of U-shaped beads is configured to allow the plurality
of rollers to pivot to facilitate rocking or tilting movement of the frame relative to
the base; and
wherein the plurality of inverted U-~shaped beads is configured to allow for
fore and aft movement of the frame relative to the base.
8. The movable bicycle trainer system of claim 5, further comprising a resistance
arrangement that simulates inertia of movement of the bicycle.
8, A movable exercise systemn comprising at least one platform configured to

support a user and allow fore-and aft and tilting movement of the user during

exercise.
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FIG. 15
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Fig. 18
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