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DETAILED DESCRIPTION OF THE INVENTION
The various featnres 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 mdicated
generally as 10 in the figures. The movable bicycle trainer system 10 is configured to
allow a direct drive trainer, a wheel on trainer, an indoor bicycle, or a platform with a
trainer mounted thereon to move side-to-side and/or fore and aft to simulate the feel of
real-world cycling. While different components will be described below in the context of
a number of different embodiments, it should be noted that any of these components

could be used in combination with any components of the other embodiments in order to

achieve a bicycle trainer systern 10 that simulates real-world cycling.

As shown in many of the figures, the bicycle traimer system 10 may wnclude at
least one platform. However, the system 10 may also have multiple platforms. For
instance, some of the embodiments described below feature a front platform and a rear
platform. Other embodiments could have three, four, five or more platforms.
Additionally, frames may be used in combination with various platforms to provide
structural support for the system. To facilitate movement of the bicycle about the
platform or platforms, a number of different components may be used, including tracks,
slots, rollers, pivots, linkages, sliders, balls, ball joints, and the hike. Similarly, a
combination of any number of these components could similarly be utilized to simulate

the feel of real-world cycling.

In many embodiments, the bicycle trainer system 10 may automatically return the
bicycle to a centered, starting location after fore and aft or side-to-side movement. For
instance, where a track and roller system is used, the track may be 1o an upwardly u-
shaped configuration. Rollers can then be used to allow the bicycle to move relative to

{05128382.0OCX /7 }
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the track. In doing so, the bicycle can move fore and aft and/or side-to-side relative to
the platform as the bicyele s pedaled. Because the described track may have an
upwardly u-shaped configuration, the bicycle will naturally return to the position where
the rollers are located in the bottom of the upwardly u-shaped track. In this way, a rider’s
weight, in combination with the weight of the bicycle, naturally returns the bicycle to the
original position. Of course, the shape, slope, and length of these slots could be modified
as desired to increase or decrease the amount of fore and aft or side-to-side movement.
Alternatively, the system may have springs, elastomers, elastic bands, a n-shaped track,
or any combination of these, that encourage the bicycle to return to the starting position

after fore and aft or side~to-side movement.

Specific potential embodiments will now be described. Turning mutially to FIGS,
1-4, one embodiment of the movable bicycle trainer system 10 includes a first platform
12 and a second platform 14 that support a bicycle 16. More specifically, the first
platform 12 supports a front end 18 of the bicycle 16, as shown the front tive 20, The
second platform 14 supports a rear end 22 of the bicyele 16, as shown here a flywheel-
based trainer unit 24 affixed to the bicycle 16, In use, these platforms 12, 14 allow the
bicycle 16 to move and tili fore and aft and/or side-to-side during use, resulting ina

trainer system 10 that simulates the feel of real-world cycling.

Looking initially to FIG. 1, the first platform 12 will be further deseribed. As
shown, the first platform 12 is substantially rectangular, with a first side 26 and a second
side 28 opposite the first side 26. Additionally, the first platform 12 has a first end 30
extending between the first side 26 and the second side 28 at the front and a second end
32 opposite the first end 30 extending between the first side 26 and the second side 28 at
the rear. The first platform 12 has a number of slots or tracks as will be further described.
A first arcuate slot 34 and a second arcuate slot 36 are formed wnto the first side 26.
Similarly, a third arcuate slot 38 and a fourth arcuate slot 40 are formed nto the second

side 28. The first arcuate slot 34 is located directly across from, and aligns with, the third
{01 12R382.00CX / }
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arcuate slot 3%, Similarly, the second arcuate slot 36 1s located directly across from, and
aligns with, the fourth arcuate siot 40. Each of these arcuate slots 34, 36, 38, 40 are
generally the same shape, as shown forming a partial “U” shape with ends located at a
higher elevation with the center of the slot forming the bottom of the “U” shape. The
first platform 12 may rest directly on the ground, or the first platform 12 may have shock
absorbers or other cushions (not shown) mounted to the bottom of the platform 12, for

instance, at the four corners.

The first platform 12 also features a first support 42 and a second support 44. The
first support 42 extends from the first slot 34 to the third slot 38. The first support 42
includes a base 48 and two ends 50. As shown, the base 48 is generally rectangular in
shape and extends the length between the first side 26 and the second side 28. The ends
50 extend outwardly from the base 48 and serve as rollers that are inserted into the slots
34, 38. As shown, the ends 50 are generally circular in shape, which allows both ends 50
to slide or roll about and within the first slot 34 and the third slot 38. The second support
44, which is virtually identical to the first support 42, extends from the second slot 36 to
the fourth slot 40. Again, the second support 44 includes a base 52 and two ends 54. The
base 32 is generally rectangular in shape and extends the length between the first side 26
and the second side 28. The ends 54 extend outwardly from the base 52 and serve as
rollers that are inserted into the slots 36, 40. As shown, the ends 54 are generally circular
in shape, which allows both ends 54 to slide or roll about and within the second slot 36

and the fourth slot 40.

Additionally, the first platform 12 has a third support 46 that extends between the
first support 42 and the second support 44, where the third support 46 is located midway
between the first side 26 and the second side 28. The third support 46 may further extend
past the first support 42 and second support 44 such that it extends from the first end 30
to the second end 32, The third support 46 may additionally feature a curved wheel

support 56, which is specifically configured to accommodate a traditional bicycle tire.

{GHIZ8382.D0OCX T |

IPR 2024-01294
Garmin - Ex 1007
Page 12 of 52



Thus, in use, the front tire 20 of the bicycle 16 is rested onto the third support 46, and
then secured in place using a tie 58 that wraps around the bicycle tire 20, the curved
wheel support 56, and the third support 46. The tie 58 is configured to secure the tire 20
to the first platform 12, while simultaneously allowing the tire 20 to move slightly to
allow the bicycle 16 to lean from side to side to simulate real-world bicycle conditions.
While a tie is tllustrated, other connection devices could be used to secure the tire 20 to

the first platform 12.

As a result of the orientation of the ends 50, 34 of the first support 42 and the
second support 44 with relation to the slots 34, 36, 38, 40, the first, second, and third
supports 42, 44, 46 can move freely forward and backward along the length of the slots
34, 36, 38, 40. Additionally, because the slots 34, 36, 38, 40 are generally “U” shaped,
the ends 50, 54 of the first support 42 and second support 44 will eventually
automatically return to the center point having the lowest elevation due to the weight of
the user and the bicyele 16, As a result, when the bicycle 16 is mounted and secured to
the first platform 12, the front end 18 of the bicycle 16 can simtlarly move freely forward
and backward along the length of the slots 34, 36, 38, 40. Thus, the movable bicycle
trainer system 10 allows a user to ride the bicycle 16 indoors, while also offering the real-
world feeling of moving and leaning forward, backward, and side-to-side that occurs

when riding a bicycle outside.

Turning now to FIGS. 1-4, the second platform 14 will now be more clearly
described. Many of the features of the second platform 14 are similar to the features of
the first platform 12. For instance, the second platform 14 is also rectangular, although 1t
may be longer than the first platform 12 in order to support the flywheel-based traier
unit 24. The rectangular second platform 14 includes a first side 60, a second side 62
opposite the first side 60, a first end 64 extending between the first side 60 and the second

side 62 at the front, and a second end 66 oppostie the first end 64 extending between the

first side 60 and the second side 62 at the rear. The second platform 14 may rest directly
{01I2BAB2.DOCX /7
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on the ground, or the second platform 14 may have shock absorbers or other cushions
{not shown) mounted to the botiom of the platform 14, for instance, at the four corers.
On the top of the second platform 14 adjacent to the first end 64, two foot rests 68 can be
included. When a user mounts or dismounts the bicycle 16, he or she can step ounto the

foot rests 68 before mounting the bicycle 16 or leaving the platform 14.

Like the first platform 12, the second platform 14 has a number of slots or tracks
as will be further described. As shown, the second platform 14 has a first arcuate slot 70
and a second arcuate slot 72 that are formed into the first side 60. Additionally, a thixd
arcuate slot 74 and a fourth arcuate slot 76 are formed into the second side 62, as best
seen in FIG. 3, which shows the cross section along line 3-3 of FIG. 2. The first arcuate
slot 70 is located directly across from, and aligns with, the third arcuate slot 74,
Similarly, the second arcuate slot 72 is located directly across from, and aligns with, the
fourth arcuate slot 76. Each of these arcuate slots 70, 72, 74, 76 arc generally the same
shape, as shown forming a partial “U” shape with ends located at a higher elevation with

the center of the slot 70, 72, 74, 76 forming the bottom of the “U” shape.

The second platform 14 also features a first support 78 and a second support 80.
The first support 78 extends from the first slot 70 to the third slot 74. The first support 78
includes a base 82 and two ends 84. Again, the base 82 1s generally rectangular in shape
and extends the entire length between the first side 60 and the second side 62, as best
seen in FIG. 4, which shows the cross section along line 4-4 of FIG. 2. The ends ¥4
extend outwardly from the base 82 and serve as rollers that are inserted into the slots 70,
74. As shown, the ends 84 are generally circular in shape, which allows both ends 84 to
slide or roll about or within the first slot 70 and the third slot 74. The second support 80,
which is virtually identical to the first support 78, extends from the second slot 72 to the
fourth slot 76. Again, the second support 80 includes a base 86 and two ends 88. The
base 86 is generally rectangular in shape and extends the length between the first side 60

and the second side 51. The ends 88 extend outwardly from the base 86 and serve as
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rollers that are inserted into the slots 72, 76. As shown, the ends 88 are generally circular
in shape, which allows both ends 88 to slide or roll about or within the second slot 72 and

the fourth slot 76.

Further, the second platform 14 has a third support 90 that extends between the
first support 78 and the second support 80, where the third support 90 is located midway
between the first side 60 and the second side 62. The third support 90 may be mounted to
the first support 78 and the second support 80 using rubber supperts, cushions, springs, or
the like 92, which accommodate additional movement, for instance, side-to-side tilting.
Additionally, 2 mounting platform 94 can be installed onto, or rested on top of, the third
support 90. Additional rubber springs, cushions, springs, or the like 98 could similarly be
used between the third support 90 and the mounting platform 94. The mounting platform
94 is configured to provide sufficient surface area in order to accommedate the flywheel-
based trainer unit 24, which has a significant footprint and is oftentimes weighs over
twenty pounds. An example of one possible flywheel-based trainer unit would be the
Haramer Direct Drive Trainer manufactured and sold by CycleQOps of Madison, WI. The
flywheel-based trainer unit 24 could be physically connected or attached to the mounting
platform 94. Alternatively, the mounting platform 94 could be specifically designed to
have notches or tabs {(not shown) that sarround the footprint of traditional trainer units.

In this case, the notches or tabs, in combination with the weight of the trainer unit 24 and
the weight of the user when using the movable bicycle trainer system 10, would keep the
trainer unit 24 secured to the mounting platform. Further still, the weight of the trainer
unit 24 and the user could be sufficient to keep the trainer unit 24 on the mounting
platform 94. Although a second platform 14 with a separate flywheel-based trainer unit
24 that can be removed from platform 14 is shown, it should also be understood that the
flywheel-based trainer unit 24 could be permanently integrated with the second platform

14,
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Again, much like the first platform 12, as a result of the onientation of the ends 84,
88 of the first support 78 and the second support 80 with relation to the slots 70, 72, 74,
76, the first, second, and third supports 78, 80, 90, as well as the mounting platform 94,
can move freely forward and backward along the length of the slots 70, 72, 74, 76.
Additionally, because the slots 70, 72, 74, 76 are generally “U” shaped, the ends 84, 88 of
the first support 78 and second support 80 will eventually antomatically return to the
center point having the lowest elevation due to the weight of the user and the bicycle 16.
As a result, when a bicyele 16 is mounted to the second platform 14, the rear end of the
bicyele 16 can move freely forward and backward along the length of the slots 70, 72, 74,
76. The resulting movable bicycle trainer system 10 allows a user to nide the bicyele 16
mdoors, while also offering the real-world fecling of moving and leaning forward and

backward that occurs when riding a bicycle outside.

As shown, the first platform 12 and the second platform 14 can be connected by a
permanent bar 95, Alternatively, the first platform 12 and the second platform 14 could
be adjustably connected, which would allow a user to adjust the distance between the first
platform 12 and the second platform 14, This would allow the movable bicycle trainer
system 10 to accommodate bicycles 16 of varying sizes. FIGS. 14-16 show a system 10
similar to that shown in FIGS. 1-4, however, with an inner frame 100, an outer frame
102, and a trainer support 104 instead of front and back platforrs. As shown, the outer
frame 102 has slots 106 at each corner that enable fore and aft movement. In another
embodiment shown in FIG. §, the bicyele trainer system 10 again uses a track and rollers.
Here, the bicycle trainer system 10 has a curved front track 108, and a rear platform 110
with a curved rear track 112. In this embodiment, the platform 110 and tracks 10§, 112
are stationary relative to the ground. A substantially I-shaped trainer support 114 has two
rollers 116 located at the front and two rollers 118 located at the back. The two front
rollers 116 are movable along the front curved roller track 108 and the two back rollers
118 are movable along the curved rear track 112, As a result, the trainer support 114 38

pivotable relative to the platform 110 and the tracks 108, 112, This allows the tramer
[01128382.D0CK /)
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support 114 and the bicycle 16 to have side-to-side movement relative to the ground
while the bicycle 16 is in use. Additionally, the trainer support 114 may have a shidable
wheel tray 120 that allows for fore and aft movement of the bicycle 16 relative to the
trainer support 114 when the bicycle 16 is in use. As a result of the side-to-side
movement of the bicyele 16 due to the tracks 108, 112 and rollers 116, 118 in
combination with the fore and aft movement of the bicycle 16 as a result of the slidable

wheel tray 120, real-world bicycle conditions can be simulated.

While the previously-disclosed embodiments show the rollers associated with the
{rainer support, and the track/slot to be associated with the frame, the track and the rollers
could be inverted. Stated differently, the track could be associated with the trainer
support, and the roliers could be associated with the platform or platforms. For instance,
as shown in FIG. 6, tracks 122 are associated with the I-shaped trainer support 124 and
rollers 126 are associated with front and back platforms 128, 130. As such, the rollers
126 are stationary relative to the ground, whereas the tracks 122 move from side {o side
along with the bicycle 16, Similarly, FIG. 7 shows another system 10 where the rollers
132 associated with a platform 134 are fixed relative to the ground. In this embodiment,
there are two inverted U-shaped tracks 136 that are associated with a trainer support 138,
As a result, the tracks 136 move relative to the ground, resulting n simulation of real-

world bicyeling conditions.

Another embodiment with many common features 1 shown in FIGS. 8 and 9.
Here, this bicycle trainer system 10 features a stationary platform 140 having two side-
by-side U-shaped tracks 142. However, in contrast to the previous embodiment, these
tracks 142 are located in the front platform (not shown) and the back platform 140. The
bicyele 16 is shown connected to a trainer untt 24 equipped with circular ends or rollers
144 that can move or roll relative to the tracks 142, Alternatively, the circular ends or
rollers 144 may be associated with a trainer support {not shown) that the tramner unit 24

rests upon. As a result, when the bicyele 16 is pedaled, the bicycle 16 can rotate from
(01128382.D0C% /
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side to side to simulate real-world cycling conditions. Again, due to the shape of the
tracks 142, the ends 144 will automatically return to an original position due to the
weight of the rider and the bicycle 16. Furthermore, the geometry of the tracks 142 ag
well as the location of the ends 144 result in a relatively high elevation pivot point of the
bicycle 16 that is similar to the pivot point that a rider would experience using the bicyele
16 outdoors. This is superior to other indoor simuldators, which oftentimes dramatically
pivot from side-to-side about a relatively low pivot point during use, which reduces the

real-world feel of the system 10.

The embodiment shown in FIG. 10 includes an outer frame 146 that moves about
front and rear platforms 148, 150, and an I-shaped trainer support 152 that moves about
the outer frame 146. The outer frame 146 moves about the front and rear platforms 148,
150 much like the embodiment shown in FIGS. 8 and 9, with two side-by-side U-shaped
tracks 154 formed in the front plaiform 148 and two side-by-side U-shaped tracks 156
formed in the rear platform 150. Two rollers 158 extend from the front of the tramer
support 152 into the tracks 154 formed in the front platform 148, and two rollers 160
extend from the rear of trainer support 152 into the tracks 156 formed in the rear platform
150, This allows the onter frame 146 to move side-to-side relative to the front platform
148 and rear platform 150 when the system 10 is in use. Additionally, two U-shaped
tracks 162, 164 are formed in both sides of the outer frame 146. The I-shaped trainer
support 152 has two rollers 166 extending outwardly from the first side and two rollers
168 extending outwardly from the second side. Each of these rollers 166, 168 are
confignred to extend into the outer frame 146 into the U-shaped tracks 162, 164, This
allows the interior I-shaped trainer support 152, to move forward and backward relative
to the outer frame 146. In this configuration, the front and rear platforms 148, 150 are
fixed relative to the ground, whereas the cuter frame 146 moves side-to-side relative to
the ground and the trainer support 152 moves fore and aft relative to the ground during

Use.,
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FIG. 11 shows a system 10 with an inverse setup as to that shown in FIG. 10,
More specifically, in this embodiment, a frainer support 170 is configured to move side-
to-side relative to a middle frame 172, As such, the irainer support 170 has two ends or
rollers 174 extending outwardly from the front and back ends of the tramner support 170
into side-by-side U-shaped tracks 176 formed in the middle frame 172. The middle
frame 172 is mounted within, and moves front-to-back relative to an outer frame 178,
More specifically, the middle frame 172 has two ends or rollers 180 extending outwardly
from both sides of the middie frame 172, These ends or rollers 180 extend into U-shaped
tracks 182 formed in the sides of the outer frame 178, The combination of the various
tracks 176, 182 and ends/rollers 174, 180 allows the trainer support 170 to move side-to-
side relative to the outer frame 178§, and the middle frame 172 to move fore and aft
relative to the outer frame 178 when in use. The outer frame 178 remains stationary
relative to the ground. A similar system is shown in FIGS. 12 and 13, but with a single U-
shaped track 184 located in the front and the back of a middle frame 186 instead of side-

by-side U-shaped tracks 176,

FIG. 17 shows yet another possible system 10, which includes multiple small,
bowl-shaped platforms 188, As shown, the system includes three bowl-shaped platforms
188 associated with a tramer unit 24, although additional bowl-shaped platforms could be
included. In this embodiment, circular ball rollers 190 are associated with various parts
of the trainer unit 24. These circular ball rollers 190 can move within the bowl-shaped
platforms 188 to allow for movement of the trainer unit 24 relative to the platforms 188,
for instance, forward, backward, and side-to-side. Because the platforms 188 are bowl-
shaped, the circular ball rollers 190 will naturally return to the lowest point in the center
dhue to the weight of the rider and the trainer unit 24. A benefif to this system 10 1s the
minimal amount of space that this system 10 requires for operation. Although not shown,
the front of the bicycle could be secured in place, or it could be mounted to any of the

components discussed in the alternative embodiments.
{01128382.D0CX / |
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Other embodiments may include elastic bands or springs that allow the bicycle 16
to move about the system 10 before being returned to a starting position. For instance,
FIG. 18 shows a system 10 with an upper trainer support 192 mounted to front and back
uprights 194, 196, The front and back uprights 194, 196 are slidably connected to a
lower frame 198, which remains fixed about the ground. The front and back uprights
194, 196 include elastic bands or springs 200 located at either end that return the upper
trainer sapport 192 to a centered position relative to the lower frame 198, When in use,
the upper trainer support 192 can move forward and backward relative fo the lower frame

198 before being returned to the centered position.

Still looking at the system of FIG. 18, the upper trainer support 192 may be
mounted to the front and back uprights 194, 196 by four-bar linkages 202, As known to
one of ordinary skill in the art, a four-bar linkage 202 consists of a number of bars
connected at four joints. The bars are pivotable about these four joints, which allows the
upper trainer support 192 to pivot about the four joints to result in side-to-side motion. A
benefit to a system 10 using four-bar linkages 202 is that realistic side-to-side motion can

be achieved while taking up less space than many of the embodiments described herein.

FIG. 19 shows another embodiment of the system 10 that utilizes linkages that
allow for side-to-side movement. More specifically, the system 10 has two linkages 204
located at the rear of the system 10 and two linkages 206 located at the front of the
system 10. These Hinkages 204, 206 support a trainer support 208, As shown, the rear
linkages 204 are pivotable about an axis that is parallel to the length of the system 10 and
the front linkages 206 are pivotable about an axis that is parallel to the width of the
system 10. As a result, the rear linkages 204 facilitate side-to-side movement of the
trainer support 208 relative to the ground, whereas the front linkages 206 facilitate front
to back movement of the trainer support 208. Yet again, the resulting system 10 allows

for side-to-side and fore and aft movement simultaneously,
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FIGS. 20 and 21 show another embodiment with an inner frame 210, an outer
frame 212, and a trainer support 214 extending from one end of the nner frame 210 to
the opposite end of the inner frame 210, The trainer support 214 is pivotably connected
to the inner frame 210 by two four-bar linkages 216 mounted to the front and the rear of
an inper frame 210. The four-bar linkages 216 allow the trainer support 214 to move
side-to-side relative to inner frame 210, Additionally, the tuner frame 210 may wclude
four rollers 218 extending outwardly adjacent to the four corners of the ner frame 210,
The outer frame 212 may have four U-shaped tracks 220 located on the inside of the four
comers of the outer frame 212. The rollers 218 may be nserted into or rest within the U-
shaped tracks 220, such that the rollers 218 roll or slide about the tracks 220 to

accommodate fore and aft movement of the bicycle 16 relative to the outer frame 212,

FIGS. 22 and 23 show other embodiments of the system 10 that provide multiple
four-bar linkages, where a first set of the fonr-bar linkages 222 are pivotable relative to a
first axis that is paralle] with the length of the system and a second set of the four-bar
linkages 224 are pivotable relative to a second axis that is parallel with the width of the
system 10. More specifically, the systern 10 features an outer frame 226 with four-bar
linkages 222 connected to a trainer support 228 that allow for fore and aft movement of
the bicycle 16, Additionally, four-bar linkages 224 are located on either end of the
trainer support 228 to facilitate side-to-side movement. Of course, the length and
proximity of the various linkages may be varied to result in different movement
characteristics. In this way, either system 10 allows for pivotable movement of a bicycle
16 that is mounted thereto both side-to-side and fore and aft. Again, a benefit of using
four-bar linkages is that the footprint of system 10 can be minimized while stil
facilitating movement of the system 10 in multiple directions to simulate real-world
cycling conditions.

Additionally, FIGS. 25 and 26 show another embodiment where the system 10

features a plurality of ball joints 232, This embodiment works very similarly to the
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embodiment shown in FIG. 17, however, with hinkages and ball joints instead of bowl-
shaped platforms. As shown, these ball joints 232 form virtual pivot points located above
the system 10, as shown by the lines in phantom, These pivot points allow the bicycle 16
to move fore and aft and side-to-side relative to the ground, Additionally, using gravity,

the bicycle 16 will naturally return to a central position relative to the systemn 10,

Finally, while many of the embodiments described above disclose systems 10 that
move both side-to-side and fore and aft, it should be understoed that any of these systems
10 could be configured to solely move side-to-side or solely move fore and aft. For
mstance, FIG, 24 shows an embodiment of the system 10 where four-bar linkages 230 are
located in the front and the back of the system 10 to allow for side-to-side movement of a
bicycle 16 about the system 10, Turning to FIGS. 27 and 28, a system 10 is shown with a
trainer support 234 with a slidable wheel tray 236, The system 10 may also have a rear
base 238 to stabilize the trainer support 234 since the footprint of the system 10 15 so
small. The slidable wheel tray 120 allows for fore and aft movement, but no side-to-side

movement,

It should also be noted that each of these systems may include additional
components in order to avoid resonant frequencies. For instance, a damping system could
be incorporated with any of these systems. This could take the form of rubber rollers or

track, a dashpot, or a slider with friction.

The movable bicycle trainer system 10 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 frainer, for instance, allowing for side-to-side or fore and aft
tilting movements. To smooth out the rider’s pedal stroke, a direct drive trainer unit as

shown can rapidly change the resistance based on the posttion of the pedal stroke, with
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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 to 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, imcrease 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 controlier
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 flywheel-based trainer unit resulted
in significant gyroscopic stability, which made it difficult to simulate realistic movement
during use of the trainer system. However, by using the embodiments described above,
the movable direct drive-type bicycle trainer system 10 generates both the smooth pedal
stroke associated with use of a heavy flywheel-based trainer unit, while also allowing for
realistic movement of the system 10 in the form of fore and aft and side-to-side

movement,

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
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various ways. Variations and medifications of the foregoing are within the scope of the
present invention. It is also understood that the invention disclosed and defined heremn
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 aliernative 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

{claim:

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

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

2. The movable bicycle tramner 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 side-to-side movement of the bicycele.

4. The moveable bicycle trainer of claim 1, wherem the bicycle retums to a
central position relative to the at least one platform after the realistic movement of

bicycle.

5. The moveable bicycle trainer of claim 1, further comprising a rapid

response resistance system.

&. A movable bicycle trainer system comprising:

a first platform configured to support a front end of a bicycle; and

a second platform configured to support a rear end of a bicyele;

wherein the first platform is configured to allow realistic movement of the
front end of the bicycle fore and aft relative to the first platform; and
wherein the second platform is configured to allow realistic movement of

the rear end of the bicycle fore and aft relative to the second platform.
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The system of claim 6, further comprising a trainer unit mounted to the

second platform.

o0

101128382.D0CXK 7 3

A movable bicycle trainer system for use with a bicvele comprising:
a first platform with:

a first side and a second side opposite the furst side;

a first arcuate slot and a second arcuate slot formed n a first side;

a third arcuate slot and a fourth arcuate slot formed in the second
side, wherein the first arcuate slot is opposite the third arcuate slot and the
second arcuate slot is opposite the fourth arcuate slot;

a first support extending from the first arcuate slot to the third
arcuate slot, wherein the first support is movable about the first arcuate slot
and the third arcuate slot;

a second support extending from the second arcuate slot to the fourth
arcuate slot, wherein the second support is movable about the second
arcuate slot and the fourth arcuate slot;

wherein a bicyele tive is supported by the first support and the
second support;

a second platform with

a first side and a second side opposite the fivst side;

a first arcuate slot and a second arcuate slot formed in a first side;

a third arcuate slot and a fourth arcuate slot formed in the second
side, wherein the first arcuate slot is opposite the third arcuate slot and the
second arcuate slot is opposite the fourth arcuate slof;

a first support extending from the first arcuate slot to the third
arcuate slot, wherein the first support is movable about the first arcuate slot

and the third arcuate slot;

;..&
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a second support extending from the second arcuate slot to the fourth
arcuate slot, wherein the second support 1s movable about the second
arcuate slot and the fourth arcuate slot; and

a mounting plate attached to the first support and the second support;

wherein a resistance trammer is supported by the mounting plate.

9. The system of claim &, wherein the first support and the second support allow

the bicyele to move fore and aft relative to the first platform and the second platform.

10. The system of claim 9, wherein the resistance trainer 1s a flywheel-based

trainer unit.
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characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMSJIND CLAIMS
62/546,748 08/17/2017 130 376.633
CONFIRMATION NO. 3742
23598 FILING RECEIPT
BOYLE FREDRICKSON S.C.
BOVLE FREDRICKSON S.C O A

MILWAUKEE, WI 53203
Date Mailed: 08/23/2017

Receipt is acknowledged of this provisional patent application. It will not be examined for patentability and will
become abandoned not later than twelve months after its filing date. Any correspondence concerning the application
must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, NAME OF
APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. Please verify
the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please submit
a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)

Benjamin Raymond Bass, Madison, WI;
Applicant(s)

Saris Cycling Group, Inc., Madison, WI;
Power of Attorney:
Andrew McConnell--32272

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 08/22/2017

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 62/546,748

Projected Publication Date: None, application is not eligible for pre-grant publication

Non-Publication Request: No

Early Publication Request: No

** SMALL ENTITY **

Title

Movable Bicycle Trainer With Rapid Resistance Control To Simulate Outdoor Conditions

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No
page 1 of 3
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PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.
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This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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