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(54) BICYCLE TRAINER

(57) A bicycle trainer is adapted to be arranged with
a bicycle to simulate riding a bicycle on an outdoor road.
The bicycle includes a stand, a roller and a resistance
source. The stand is adapted to support the bicycle. The
roller is pivoted to the stand and adapted to contact a

bicycle wheel of the bicycle. The resistance source is
coupled to the roller and provides resistance to the bicy-
cle wheel via the roller. The resistance source varies the
magnitude of the provided resistance according to the
rotation speed of the roller.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The invention relates to a bicycle, and particu-
larly relates to a bicycle trainer.

2. Description of Related Art

[0002] When unable to perform training on an outdoor
road due to weather conditions, bicycle cyclists or enthu-
siasts may use a bicycle arranged with a bicycle trainer
to simulate riding on an outdoor road. When riding a bi-
cycle on an outdoor road, the resistance a rider needs
to overcome include the road surface resistance, the tire
rolling resistance and the wind resistance. Under the
same road surface and the same bicycle conditions, the
road surface resistance and the tire rolling resistance
may be thought of as being constant fixed values, where-
as the wind resistance will be proportional to the speed
squared. If the total resistance needed to be overcome
is substituted using the power needed, then the change
in a normal speed power curve for riding outdoors may
be represented by a concave curve. However, the
change in the speed power curve for bicycle trainers cur-
rently on the market typically are those of straight lines,
and are not able to simulate the true feeling of riding
outdoors, or although the change in the speed power
curve is a concave curve, however it is not able to actually
follow the normal speed power curve for riding outdoors
from the beginning to the end.

SUMMARY OF THE INVENTION

[0003] The invention provides a bicycle trainer, adapt-
ed to be arranged with a bicycle to simulate riding a bi-
cycle on an outdoor road.
[0004] A bicycle trainer of the invention is adapted to
be arranged with a bicycle to simulate riding a bicycle on
an outdoor road. The bicycle trainer includes a stand, a
roller and a resistance source. The stand is adapted to
support the bicycle. The roller is pivoted to the stand and
adapted to contact a bicycle wheel of the bicycle. The
resistance source is coupled to the roller, providing re-
sistance to the bicycle wheel via the roller. The resistance
source varies the magnitude of the provided resistance
according to a rotation speed of the roller. In an embod-
iment, the resistance source may provide a power speed
curve having at least two stages.
[0005] According to the above, in the invention, the re-
sistance source may vary the magnitude of the provided
resistance according to a rotation speed of the roller, and
may provide a power speed curve having at least two
stages, to be approximately in line with that of the curve
of the normal speed power curve for riding outdoors,
therefore improving on the disadvantage of the conven-

tional simple power speed curve which are only able to
be partially in line with the normal speed power curve for
riding outdoors, allowing the rider to experience a true
feeling of riding outdoors.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] The accompanying drawings are included to
provide a further understanding of the invention, and are
incorporated in and constitute a part of this specification.
The drawings illustrate embodiments of the invention
and, together with the description, serve to explain the
principles of the invention.

Fig. 1 is a block diagram illustrating a bicycle trainer
according to an embodiment of the invention
FIG. 2 is a three dimensional view illustrating the
bicycle trainer of FIG. 1.
FIG. 3 is a side view illustrating the bicycle trainer of
FIG. 2.
FIG. 4A is a partial cross-sectional view illustrating
the bicycle trainer of FIG. 3 in a resting state along
the line X-X.
FIG. 4B is a partial cross-sectional view illustrating
the bicycle trainer of FIG. 4A in a first active state.
FIG. 4C is a partial cross-sectional view illustrating
the bicycle trainer of FIG. 4A in a second active state.
FIG. 5 is a comparison graph illustrating a curve line
of the power needed of riding outdoors relative to
speed of the bicycle trainer of FIG. 3.
FIG. 6 is a schematic view illustrating a restoring
component of the bicycle trainer according to anoth-
er embodiment of the invention.
FIG. 7 is a schematic view illustrating a restoring
component of the bicycle trainer according to anoth-
er embodiment of the invention.
FIG. 8 is a schematic view illustrating a restoring
component of the bicycle trainer according to anoth-
er embodiment of the invention.
FIG. 9A is a partial cross-sectional view illustrating
a bicycle trainer in a resting state according to an-
other embodiment of the invention.
FIG. 9B is a partial cross-sectional view illustrating
the bicycle trainer of 9A in an active state.

DESCRIPTION OF THE EMBODIMENTS

[0007] Reference will now be made in detail to the
present preferred embodiments of the invention, exam-
ples of which are illustrated in the accompanying draw-
ings. Wherever possible, the same reference numbers
are used in the drawings and the description to refer to
the same or like parts.
[0008] Referring to FIG. 1, FIG. 2, FIG. 3, in the present
embodiment, a bicycle trainer 100 is adapted to be ar-
ranged with a bicycle 50 to simulate riding a bicycle on
an outdoor road. The bicycle 100 includes a stand 110,
a roller 120 and a resistance source 130. The stand 110
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is adapted to support the bicycle 50, and particularly to
support a bicycle wheel 52 of the bicycle 50. The roller
120 is pivoted to the stand 110 and adapted to contact
a bicycle wheel 52 of the bicycle 50. The resistance
source 130 is coupled to the roller 120 and provides re-
sistance to the bicycle wheel 52 via the roller 120. The
resistance source 130 may vary the magnitude of the
provided resistance according to the rotation speed of
the roller 120.
[0009] Referring to FIG. 2, FIG. 3 and FIG. 4A, in the
present embodiment, the resistance source 130 uses the
eddy current effect to produce magnetic resistance. More
specifically, the resistance source 130 may include a
magnetic fixing component 131 and a non-magnetic met-
al rotating component 132. The magnetic fixing compo-
nent 131 is fixed to the stand 110. The roller 120 is cou-
pled to a rotation axis 122, the rotation axis 122 is pivoted
to the stand 110 through a plurality of bearings 124, and
the non-magnetic metal rotating component 132 is cou-
pled to the roller 120 through the rotation axis 122. The
rotating non-magnetic metal rotating component 132 and
the magnetic fixing component 131 mutually interact pro-
ducing a magnetic resistance, and is provided to the roller
120. In the present embodiment, the magnetic fixing com-
ponent 131 is a magnetic component (magnet, for exam-
ple), and the non-magnetic metal rotating component 132
may be a magnetism sensing flywheel (flywheel of zinc
alloy, aluminum alloy, copper alloy, or stainless steel ma-
terial, for example).
[0010] Referring to FIG. 4A and FIG. 4B, in the present
embodiment, in order to allow the resistance source 130
to vary the provided resistance according to the rotation
speed of the roller 120 (namely bicycle wheel 52), the
resistance source 130 may further include a restrictive
rotating component 133 and a plurality of rolling compo-
nents 134 (for example, a plurality of balls). The restrictive
rotating component 133 may be coupled to the roller 120
through the rotation axis 122, and construes a plurality
of paths S with the non-magnetic metal rotating compo-
nent 132. The rolling components 134 are respectively
located in the paths S. When the rotation speed of the
non-magnetic metal rotating component 132 and the re-
strictive rotating component 133 increases, the rolling
components 134 move along the paths S due to the in-
fluence of centrifugal force, allowing the non-magnetic
metal rotating component 132 to move with respect to
the magnetic fixing component 131, to adjust an inter-
acting distance D between the magnetic fixing compo-
nent 131 and the non-magnetic metal rotating component
132. It should be noted, the magnetic resistance pro-
duced by the eddy current effect is inversely proportional
to the interacting distance D squared. The smaller the
interacting distance D, the larger the magnetic resistance
produced by the mutual interaction of the magnetic fixing
component 131 and the non-magnetic metal rotating
component 132, as shown in FIG. 4B.
[0011] Referring to FIG. 4A and FIG. 4B, in the present
embodiment, a plurality of rolling components 126 (balls,

for example) are arranged between the non-magnetic
metal rotating component 132 and the rotation axis 122.
The rolling components 126 are linearly arranged at the
periphery of the rotation axis 122, and respectively locat-
ed in particular grooves, to set the moving direction of
the non-magnetic metal rotating component 132 with re-
spect to the rotation axis 122.
[0012] Referring to FIG. 4A, the resistance source 130
may further include a restoring component. The restoring
component having a compression spring 135a and an-
other compression spring 135b. The compression spring
135a may exert a restoring force to the non-magnetic
metal rotating component 132 with respect to the mag-
netic fixing component 131, and altering the magnitude
of the restoring force exerted according to a change in
the interaction distance D between the magnetic fixing
component 131 and the non-magnetic metal rotating
component 132. In the present embodiment, the com-
pression spring 135a and the compression spring 135b
are compression springs and have varying free lengths,
wherein the compression spring 135a has a larger free
length, and the compression spring 135b has a smaller
free length. The compression spring 135a and the com-
pression spring 135b also have differing elastic coeffi-
cients (namely, K value). In the present embodiment, an
inner stop ring 128a and an outer stop ring 128b are
arranged on the rotation axis 122 to set the movable
range of the non-magnetic metal rotating component
132, the restrictive rotating component 133, the compres-
sion spring 135a and the compression spring 135b with
respect to the rotation axis 122. In the present embodi-
ment, the compression spring 135a also may provide a
restoring function, and the compression spring 135a may
restore the non-magnetic metal rotating component 132.
When the rotation speed of the non-magnetic metal ro-
tating component 132 and the restrictive rotating com-
ponent 133 decreases, the compression spring 135a re-
stores the non-magnetic metal rotating component 132,
to increase the interacting distance D between the non-
magnetic metal rotating component 132 and the magnet-
ic fixing component 131, as shown in FIG. 4A.
[0013] Referring to FIG. 4B, when the rotation speed
of the non-magnetic metal rotating component 132 and
the restrictive rotating component 133 increases, the roll-
ing components 134 respectively move along the paths
S due to the influence of centrifugal force, allowing the
non-magnetic metal rotating component 132 to move
with respect to the magnetic fixing component 131, com-
pressing the compression spring 135a. The compression
spring 135a under compression provides a restoring
force to the non-magnetic metal rotating component 132
with respect to the magnetic fixing component 131.
[0014] Referring to FIG. 4C, when the rotation speed
of the non-magnetic metal rotating component 132 and
the restrictive rotating component 133 continue to in-
crease, the non-magnetic metal rotating component 132
continues to move with respect to the magnetic fixing
component 131, and the rolling components 134 contin-
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ue to respectively move along the paths S due to the
influence of centrifugal force, allowing the non-magnetic
metal rotating component 132 to continue to move with
respect to the magnetic fixing component 131, compress-
ing the compression spring 135a and the compression
spring 135b. The compression spring 135a and the com-
pression spring 135b under compression provide a re-
storing force to the non-magnetic metal rotating compo-
nent 132 with respect to the magnetic fixing component
131 at the same time.
[0015] Referring to FIG. 4A and FIG. 5, in the present
embodiment, when the compression spring 135a has a
free length of 25.5 mm and a spring coefficient of 1.3
kgf/mm, and a preload value of 1 mm, and the compres-
sion spring 135b has a free length of 17 mm and a spring
coefficient of 0.55 kgf/mm, the speed power curve of the
bicycle trainer 100 is shown in the curve C1. In the present
embodiment, in a former stage of the curve C1 of the
speed power curve of the bicycle trainer is in a former
speed range and only affected by the compression spring
135a, however in a latter stage of the curve C1 of the
speed power curve of the bicycle trainer is in a latter
speed range, followed by the former speed range, and
affected by the compression spring 135a and the com-
pression spring 135b at the same time. By this setting,
the curve C1 of the speed power curve of the bicycle
trainer of the present embodiment has at least two stages
according to the change in speed, a former stage and a
latter stage, for example. Here, a plurality of stages of a
speed power curve of a bicycle trainer means a plurality
of power variations in a plurality of speed ranges respec-
tively, and the speed ranges are continuous in sequence.
Regarding a curve C2 of the speed power curve of a
conventional bicycle trainer or a curve C3 of the speed
power curve of another conventional bicycle trainer, the
former stages of the two are approximately in line with
that of the curve C0 of the normal speed power curve for
riding outdoors, however the latter stages of the two com-
pletely deviate from that of the curve C0 of the normal
speed power curve for riding outdoors. Compared with
the aforementioned curves C2 and C3, every stage in
the curve C1 of the speed power curve of the bicycle
trainer of the present embodiment are approximately in
line with that of the curve C0 of the normal speed power
curve for riding outdoors.
[0016] In the present embodiment, a restoring force
having differing stages of magnitude may be produced
when a plurality of compression springs of differing free
lengths and differing K values are sequentially com-
pressed, to adjust the magnetic resistance produced by
the mutual interaction of the magnetic fixing component
and the non-magnetic metal rotating component accord-
ing to the change in rotation speed of the roller, allowing
the resistance source to provide a speed power curve
having many stages, to be approximately in line with the
curve of the normal speed power curve for riding out-
doors.
[0017] Referring to FIG. 4A, in the present embodi-

ment, the resistance source 130 may further include an
inner cover 136. The inner cover 136 is fixed to the stand
110, and the magnetic fixing component 131 is fixed to
the inner cover 136, mutually interacting with the non-
magnetic metal rotating component 132 to produce a
magnetic resistance. The resistance source 130 may fur-
ther include an outer cover 137. The outer cover 137 is
fixed to the restrictive rotating component 133, and ro-
tates together with the restrictive rotating component
133, the non-magnetic metal rotating component 132 and
the rotation axis 122.
[0018] The compression spring 135a and the compres-
sion spring 135b of FIG. 4A may also be substituted by
a helical spring 135c of FIG. 6. It should be noted, the
coil diameter of the helical spring 135c of FIG 6 varies
according to the length of the helical spring 135c. There-
fore, when the helical spring 135c is compressed to dif-
fering lengths, a spring force of differing magnitude is
produced to act as the restoring force.
[0019] The compression spring 135a and the compres-
sion spring 135b of FIG. 4A may also be substituted by
a helical spring 135d of FIG. 7. It should be noted, the
coil spacing of the helical spring 135d of FIG. 7 varies
according to the length of the helical spring 135d. There-
fore, when the helical spring 135d is compressed to dif-
fering lengths, a spring force of differing magnitude is
produced to act as the restoring force.
[0020] The compression spring 135a and the compres-
sion spring 135b of FIG. 4A may also be substituted by
a pair of magnetic components 135e. It should be noted,
the magnetic strength of the pair of magnetic components
135e varies according to the distance of the pair of mag-
netic components 135e. Therefore, when the pair of mag-
netic components are compressed to differing lengths, a
spring force of differing magnitude is produced to act as
the restoring force.
[0021] Referring to FIG. 9A and FIG. 9B, in addition to
adjusting the magnetic resistance produced by the mu-
tual interaction between the non-magnetic metal rotating
component 132 and the magnetic fixing component 131
to provide a restoring force of variable magnitude accord-
ing to the change in rotation speed of the roller 120 using
the restoring force (compression spring 135a and com-
pression spring 135b) of FIG. 4A, the curvature change
of the plurality of paths S construed by the non-magnetic
metal rotating component 132 and the restrictive rotating
component 133 may also be used to correspond to a
change in magnetic resistance produced by the mutual
interaction between the non-magnetic metal rotating
component 132 and the magnetic fixing component 131.
More specifically, the power needed to be provided by
the bicycle trainer 100 for all speeds may be obtained
based on the curve of the normal speed power curve for
riding outdoors. Therefore, the rotation speed of the roller
120 is calculated by the speed, to then calculate the cen-
trifugal force of the rolling component 134. In addition,
the resistance which the bicycle trainer 100 needs to pro-
vide is calculated from the power needed to be provided
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for the particular speed, which is the resistance produced
by the mutual interaction between the non-magnetic met-
al rotating component 132 and the magnetic fixing com-
ponent 131, and may have other resistance added. Last-
ly, under the circumstances where the centrifugal forces
of the rolling component corresponding to all speeds are
known, the change in curvature of the paths S for all
speeds may be calculated. Therefore, the curvature
change of the paths S may be a concave curve, in which
the curvature increases moving outwards.
[0022] In summary, in the invention, the restoring com-
ponent may be used to provide a restoring force with
many differing stages of magnitude or a restoring force
of variable magnitude to adjust the resistance produced
by the mutual interaction of the non-magnetic metal ro-
tating component and the magnetic fixing component,
allowing the speed power curve for the bicycle trainer to
be approximately in line with that of the normal speed
power curve for riding outdoors, allowing the rider to ex-
perience a true feeling of riding outdoors. The restoring
component of the invention may include a plurality of
elastic components with fixed K values, an elastic com-
ponent with a variable K value or a pair of magnetic com-
ponents to provide an auxiliary restoring force. Alterna-
tively, the invention may adjust the magnetic resistance
produced by the mutual interaction of the non-magnetic
metal rotating component and the magnetic fixing com-
ponent by varying the change in curvature of the paths
construed by the non-magnetic metal rotating compo-
nent and the restrictive rotating component, allowing the
speed power curve provided by the resistance source to
be approximately in line with that of the normal speed
power curve for riding outdoors, allowing a rider to expe-
rience a true feeling of riding outdoors.

Claims

1. A bicycle trainer (100), adapted to be arranged with
a bicycle (50) to simulate riding a bicycle (50) on an
outdoor road, the bicycle trainer (100) comprising:

a stand (110) adapted to support the bicycle
(50);
a roller (120) pivoted to the stand (110) and
adapted to contact a bicycle wheel (52) of the
bicycle (50); and
a resistance source (130) coupled to the roller
(120) and providing resistance to the bicycle
wheel (52) via the roller (120), wherein the re-
sistance source (130) varies the magnitude of
the provided resistance according to a rotation
speed of the roller (120) and provides a speed
power curve having a plurality of stages.

2. A bicycle trainer (100), adapted to be arranged with
a bicycle (50) to simulate riding a bicycle (50) on an
outdoor road, the bicycle trainer (100) comprising:

a stand (110) adapted to support the bicycle
(50);
a roller (120) pivoted to the stand (110) and
adapted to contact a bicycle wheel (52) of the
bicycle (50); and
a resistance source (130) coupled to the roller
(120) and providing resistance to the bicycle
wheel (52) via the roller (120), wherein the re-
sistance source (130) varies the magnitude of
the provided resistance according to a rotation
speed of the roller (120), and the resistance
source (130) comprises:

a magnetic fixing component (131) fixed to
the stand (110);
a non-magnetic metal rotating component
(132) coupled to the roller (120) and mutu-
ally interacting with the magnetic fixing com-
ponent (131) producing a magnetic resist-
ance;
a restrictive rotating component (133) cou-
pled to the roller (120); and
a restoring component exerting a restoring
force to the non-magnetic metal rotating
component (132) with respect to the mag-
netic fixing component (131), and varying
the magnitude of the restoring force exerted
according to the change in a rotation speed
of the roller (120).

3. The bicycle trainer (100) as claimed in claim 2,
wherein the restrictive rotating component (133)
constructs a plurality of paths (S) with the non-mag-
netic metal rotating component (132), and the resist-
ance source (130) further comprising:

a plurality of rolling components respectively lo-
cated in the plurality of paths (S), and respec-
tively moving along the plurality of paths (S) due
to the influence of a centrifugal force, allowing
the non-magnetic metal rotating component
(132) to move with respect to the restrictive ro-
tating component (133) to adjust an interacting
distance between the magnetic fixing compo-
nent (131) and the non-magnetic metal rotating
component (132).

4. The bicycle trainer (100) as claimed in claim 2,
wherein the restoring component comprises a plu-
rality of compression springs (135a,135b), the plu-
rality of compression springs (135a,135b) have dif-
fering free lengths, and a sum of a plurality of spring
forces of differing magnitude, produced by the plu-
rality of compression springs (135a,135b) when
compressed, acts as the restoring force.

5. The bicycle trainer (100) as claimed in claim 4,
wherein the plurality of compression springs (135a,
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135b) have differing elastic coefficients.

6. The bicycle trainer (100) as claimed in claim 2,
wherein the restoring component is a helical spring
(135c), a coil diameter of the helical spring (135c)
varies according to a length of the restoring compo-
nent, and a spring force of differing magnitude, pro-
duced by the restoring component when com-
pressed, acts as the restoring force.

7. The bicycle trainer (100) as claimed in claim 2,
wherein the restoring component is a helical spring
(135d), a coil spacing of the helical spring (135d)
varies according to a length of the restoring compo-
nent, and a spring force of differing magnitude, pro-
duced by the restoring component when com-
pressed, acts as the restoring force.

8. The bicycle trainer (100) as claimed in claim 2,
wherein the restoring component comprises a pair
of magnetic components (135d), and a magnetic
force of differing magnitude, produced by the pair of
magnetic components (135d) according to the
change in a distance between the pair of magnetic
components (135d), acts as the restoring force.

9. A bicycle trainer (100), adapted to be arranged with
a bicycle (50) to simulate riding a bicycle (50) on an
outdoor road, the bicycle trainer (100) comprising:

a stand (110) adapted to support the bicycle
(50);
a roller (120) pivoted to the stand (110) and
adapted to contact a bicycle wheel (52) of the
bicycle (50); and
a resistance source (130) coupled to the roller
(120) and providing resistance to the bicycle
wheel (52) via the roller (120), wherein the re-
sistance source (130) varies the magnitude of
the provided resistance according to a rotation
speed of the roller (120), and the resistance
source (130) comprises:

a magnetic fixing component (131) fixed to
the stand (110);
a non-magnetic metal rotating component
(132) coupled to the roller (120) and mutu-
ally interacting with the magnetic fixing com-
ponent (131) to produce a magnetic resist-
ance;
a restrictive rotating component (133) cou-
pled to the roller (120) and construing a plu-
rality of paths (S) with the non-magnetic
metal rotating component (132); and
a plurality of rolling components (134) re-
spectively located in the plurality of paths
(S) and respectively moving along the plu-
rality of paths (S) due to the influence of

centrifugal force, allowing the non-magnetic
metal rotating component (132) to move
with respect to the restrictive rotating com-
ponent (133) to adjust an interacting dis-
tance between the magnetic fixing compo-
nent (131) and the non-magnetic metal ro-
tating component (132), wherein a change
in curvature of the plurality of paths (S) cor-
respond with a change in the magnetic re-
sistance produced by a mutual interaction
between the non-magnetic metal rotating
component (132) and the magnetic fixing
component (131).
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