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@ Loading apparatus for exercise device.

@ The loading apparatus includes a rotary disk (24)

that is rotated by a pair of pedals (52), in order to

generate a desired resistive load. A rotary shaft (16) 27
is connected to the rotary disk (24), and applied the

resistive load to the bicycle wheel (51). A pair of 3
eddy current generating members generate a user 3
controlled, variable eddy current on the rotary disk 33
(24). Each eddy current generating member includes 3,
one set of magnets (28, 32), such that these mag- J 23‘50
nets (28, 32) are generally oppositely disposed with 39
respect to the rotary disk (24). Each set of magnets 4‘6]
(28, 32) includes a plurality of magnets (28,32) of 32
alternating polarities, there are concentrically con- 30
tinuously arranged around the rotary shaft (16).
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The present invention relates to an exercise
device for holding a bicycle rear wheel in order fo
produce a similar effect that of real bicycle racing.
More particularly, the invention pertains to a ap-
paratus for applying a controllable resistive load to
the bicycle pedals.

Exercise device that are set on the floor for
holding the rear wheel of the bicycle are available
on the market. These devices generally permit the
user to obtain a similar exercise effect to that
obtained by actual racing bicycle.

A typical exercise device includes an apparatus
for applying resistance to the rear wheel, propor-
tionally to the rotating velocity of the rear wheel.
The user's physical strength and health condition
would enable the user to vary the resistance value.

A conventional loading apparatus has fans that
generate variable air resistance on the pedals. This
loading apparatus generates loud noise, and
causes the fans to disturb and to spread the settled
dust surrounding the exercise apparatus. Thus, the
use of these conventional exercise device would
generally be confined to areas that are regularly
dusted and maintained. Additionally, these conven-
tional exercise device could not be efficiently used
in wide open places, such as on the beech, where
air draughts would counter act, and exert undesira-
ble force on the fans spread of dust since the air is
disturbed with the fans.

Another proposed loading apparatus includes a
brake for engaging a rotary disk fixed on a shaft.
The shaft is driven by the rear wheel of the bicycle.
Therefore, the brake generates a frictional resis-
tance that is proportional to the strenuousness of
the user's exercise. However, this device uses fric-
tional resistance. Therefore, the resistance of the
brake decreases as the engaging portions become
worn out, and will eventually result in the inability
to adjust the desired resistance accurately. Also
frequent maintenance is required for the brake
which would require repeated replacement.

In order to solve these problems, U.S. Patent
No. 4,826,150, discloses an exercise device with a
magnetic load resistive apparatus. As shown in
Fig.8, the load resistive apparatus includes a rotary
shaft 63 which support the bicycle. A rotary metal
disk 60 are fixed to one end of the rotary shaft, and
a pair of disks 61 are disposed on the opposite
sides of the rotary disk 60. The rotary disk 60
includes a plurality of permanent magnets 62 that
are concentrically arranged around the rotational
axis of the disk 61. The rotation of the disk 60 and
the magnetic flux of the opposite by disposed
magnets 62, generate an eddy current. The resis-
tive load, which is generated by the eddy current
on the rotary disk, is tfransmitted to the rear wheel
of the bicycle via the rotary shaft 63. By adjusting
a control knob or adjusting handle, the permanent
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magnets 62 are circularly moved, thus changing
the amount of the magnetic flux, which, in turn,
adjusts the magnitude or value of the resistive load.
The noise level generated by this magnetic load
resistive apparatus is low since the resistive load is
generated magnetically. Additionally maintenance
need is reduced and facilitated, as minimal wear
takes place. Moreover, the resistive load can be
adjusted easily.

In the above loading apparatus, the position of
the permanent magnets, on one side of the rotary
disk, can be shifted to face the spaces formed
between the permanent magnets on the other side
of the rotary disk, because the intervals between
the circularly shaped permanent magnets are
equidistally spaced apart. The two sets of perma-
nent magnets that are disposed on either side of
the rotary disk are not aligned with one another.
Consequently, the magnetic flux does not change
linearly, but rather changes non-linearly as a func-
tion of the adjustment or displacement of the con-
trol knob, as illustrated in Fig.9. Therefore, the
magnetic flux and the load will change dispropor-
tional with the positional displacement of the con-
trol knob. It would also be difficult for the user to
adjust the resistive load due to the non-linear rela-
tionship between the resistive load and the knob
displacement. While the user would eventually
learn to accurately control the resistive load, and in
certain applications, the non-linear relationship is
desirable, there remains a need for a new loading
apparatus that is easily and quickly controlled by
the majority of users.

Accordingly, it is a primary objective of the
present invention to provide a new resistance load-
ing apparatus for use with an exercise device. The
loading apparatus offers generally linear relation-
ship between the resistive load and the positional
displacement of the control knob.

To achieve the forgoing and other objects, and
in accordance with the purpose of the invention,
there is disclosed a loading apparatus for use with
an exercise device. The loading apparatus includes
a rotary disk that is rotated by a pair of pedals, in
order to generate a desired resistive load. A rotary
shaft is connected to the rotary disk, and applied
the resistive load to the bicycle wheel. A pair of
eddy current generating members generate a user
controlled, variable eddy current on the rotary disk.
Each eddy current generating member includes
one set of magnets, such that these magnets are
generally oppositely disposed with respect to the
rotary disk. Each set of magnets includes a plural-
ity of magnets of alternating polarities, there are
concentrically circularly arranged around the rotary
shaft.

Consequently, the resistive load is changed
substantially, linearly and proportionally with the
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displacement of the control or adjusting knob, since
the permanent magnets are adjacently arranged to
form a substantially continuous circular arrange-
ment. This will allow the user to easily select, vary
and control the resistive load.

The invention, and prefered objects and advan-
tages thereof, may best be understood by refer-
ence to the following description of the preferred
embodiments, together with the accompanying
drawings, in which:

Figs.1 through 7 illustrate an embodiment of the
present invention, wherein:

Fig.1 is a perspective view of a loading appara-
tus in accordance with the preferred embodi-
ment of the present invention;

Fig.2 is a side elevational view of a bicycle
supported by an exercise device using the resis-
tance loading apparatus of Fig.1;

Fig.3 is a partly cross-sectional view of the
resistance loading apparatus of Fig.1;

Fig.4 is a partly cross-sectional view of the
resistance loading apparatus taken along line A -
A, and showing of the Fig.3, arrangement of
several permanent magnets for using part of the
resistance loading apparatus;

Fig.5 is a front view of the resistance loading
apparatus of Figs.3 and 4, showing a control
knob;

Fig.6(a) is a schemaitic illustration of the mag-
netic flux on a rotary disk forming part of the
resistance loading apparatus of Figs.3 through 5,
with a low or "L" setting;

Fig.6(b) is a schematic illustration of the mag-
netic flux on the rotary disk of Fig.6(a), with a
medium setting;

Fig.6(c) is a schemaitic illustration of the mag-
netic flux on the rotary disk of Figs.6(a) and 6-
(b), with a high or "H" setting;

Fig.7 is a graph showing the relationship be-
tween the angular displacement of the control
knob and the resistive load on the foot pedals;
Fig.8 is a cross-sectional view showing the per-
manent magnet arrangement in a conventional
resistance loading apparatus; and

Fig.9 is a graph showing the relationship be-
tween the angular displacement of the control
knob used in the apparatus of Fig.8, and the
resistive load exerted on the pedals.

A preferred embodiment of a resistance apply-
ing device for an exercise device according to the
present invention will now be described referring to
Figs.1 thorough 7.

As shown in Fig.1, a first and a second legs 1,
2 are obliquely set on right and left sides of a
bicycle exercise stand respectively. The bottom
portion of each leg 1, 2 is connected to a first
horizontal frame 3. A sleeve 4 extends at the upper
portion of the first leg 1, and accommodates a bolt
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5. A holder 6 is mounted on the inner end of the
bolt 5. The position of the holder 6 is adjustable
with the knob 7. A sleeve 8 extends at the upper
portion of the second leg 2 to hold a slider 9. The
outer end of the slider 9 and the pedal 10 are
operably connected to each other, by means of a
lever 11. By operating the pedal 10, the lever 11
moves the slider 9 horizontally, inside the sleeve 8,
in order to adjust the position of the holder 12
which is mounted on the inner end of the slider 9.

Top upper ends of a frame 13 are connected
to the upper portions of the first and the second
legs 1, 2. The second horizontal frame 14 is con-
nected to the bottom part of the frame 13.

The loading apparatus 15 is secured to the first
horizontal frame 3. As shown in Fig.2, the rear
wheel 51 of the bicycle 50 is rested on the loading
apparatus 15. One hub of the rear wheel 51 of the
bicycle 50 is clamped by the positional adjustment
of the holders 6, 12.

The loading apparatus is explained hereinafter,
with reference to Figs.3, 4. The rotary shaft 16 is
rotatably retained by the support frame 18, via a
pair of bearings 17. The driving cylinder 19 sup-
ports the rear wheel 51, and is fixed to the central
portion of the rotary shaft 16. The driving cylinder
19 rotates simultaneously with the rear wheel 51,
as the foot pedals 52 of the bicycle 50 cause the
rear wheel 51 to rotate.

A flange 20 is secured on a first end of the
rotary shaft 16. The flywheels 21 are mounted on
the flange 20, by means of the screws 20a, to exert
momentum on the foot pedals 52, through the shaft
16, during the operation of the foot pedals 52. Each
flywheel 21 is preferably made of steel. Several
flywheels 21 can be mounted on the cylinder 19
(three flywheels are used in the embodiment). The
user can adjust the number of the flywheels 21 to
better suit his/her physical strength and endurance
level. A user of this exercise device can experience
real bicycle riding by setting the appropriate num-
ber of the flywheels 21 on the rotary shaft 16.

A cup shaped inner case 22 is connected to
the support frame 18, for covering the flywheels 21.
A cup shaped outer case 23 is fixed to the inner
case 22, for accommodating the flywheels 21. The
flywheels 21 could be readily replaced when the
outer case 23 is removed from the inner case 22.

A rotary metal disk 24 is secured to a second
end of the rotary shaft 16, via the bush 25. A cup
shaped inner case 26 is secured to the side of the
support frame 18, for covering the rotary disk 24.
Further, a cup shaped outer case 27 is secured to
the inner case 26, for accommodating the rotary
disk 24.

Arcuately-shaped permanent magnets 28 are
secured to a mounting disk 29, inside the inner
case 26, in the vicinity of the rotary disk 24. As
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shown in Fig.4, the magnets 28 are juxtaposedly
arranger to form a generally circle with alternating
polarities, on the mounting disk 29. Heat radiating
holes 24a are closely, substantially, concentrically
and continuously arranged around the rotational
axis of the rotary disk 24, at the inner portion
thereof.

As shown in Fig.3, a supporting disk 30 is
rotatably supported inside the outer case 27, and is
carried with supporting legs 31, such that the disk
30 is prevented from becoming dislodged. The
permanent magnets 32 are arranged so as to form
a substantially continuous circle with alternating
polarities on the supporting disk 30, oppositely
disposed relative to the permanent magnets 28.
The permanent magnets 32 generates an eddy
current on the rotary disk 24 correlating with the
magnets 28, as the rotary disk 24 rotates. The
eddy current causes resistance to be generated on
the rotary disk 24. This resistance exerts a load on
the foot pedals 52 of the bicycle 50.

As shown in Fig.5, an adjusting or control knob
33 is rotatably secured to the outer case 27, in
order to adjust and regulate the load exerted on the
foot pedals 52. As shown in Fig.3, the adjusting
knob 33 is rotatably secured to the outer case 27
by means of a pin 34, and is connected to the
supporting disk 30 through connecting pieces 36.
These connecting pieces 36 are formed on a con-
necting disk 35 on the back side of the adjusting
knob 33. In the preferred embodiment, an indicator
37 is formed integrally with the adjusting knob 33,
and is easily rotated by user, poinis to a scale 38,
which is located on the outer surface of the outer
case 27 to provide a visual and easily identifiable
indication of the difficulty level of the exercise, or in
other terms, it provides an indication of the mag-
nitude of the desired load to be exerted on the
rotary disk 24 and the foot pedals 52.

The load is low when the indicator 37 points
"L" on the scale 38. In this case, the polarity of
each magnet 28 is the same as that of the cor-
responding diametrically symmetrical magnet 32.
The load is high when the indicator 37 points fo
"H" on the scale 38. In this case, the polarity of
each magnet 28 is opposite to that of the cor-
responding diametrically symmetrical magnet 32.
The load exerted on the foot pedals 52 is adjusted
by turning the knob 33 between the "H" and "L"
position. As shown in Fig.3, an engaging ball 39
and a spring 40 are set on the outside surface of
the outer case 27. The spring 40, and the ball 39 is
inserted in the hole 41 formed with the connecting
disk 35. Thus, the ball 39 fixes the magnets 32 fo
the desired position corresponding to the position
of the indicator 37.

An operating mechanism of the exercise device
will now be described in detail.
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The driving force generated from the rear
wheel 51 is transmitted to the rotary shaft 16 via
the driving cylinder 19. The flywheels 21 and the
rotary disk 24 rotate in a synchronous way accord-
ing to the rotation of the rotary shaft 16, such that
the eddy current is generated on the rotary disk 24,
by means of the permanent magnets 28, 32 in
order to exert the resistive load on the rotary disk
24. As a result, the load is applied to the foot
pedals 52. The load on the foot pedals 52 could be
regulated by shifting the relative position of the
magnets 28, 32.

At the "L" position on the scale 38, the mag-

netic flux passing through the rotary disk 24 is
close to zero, since the polarity of each magnet 28
is the same as that of the opposite magnet 32, as
shown in Fig.6(a). The eddy current is generated fo
exert the load against the rotation of the rotary disk
24 when it rotates across the magnetic flux. There-
fore, the eddy current for creating the load is not
generated while the amount of the magnetic flux is
zero.
On the other hand, at the "H" position on the scale
38, the magnetic flux is sufficiently large, and ex-
erts a high resistive load, since the polarities of the
opposite magnets 28, 32 are different as shown in
the Fig.6(c). The position of the magnets 32 could
be continuously varied between the "H" and the
"L" position on the scale 38, in order to switch the
polarity relationship against the magnets 28. The
magnetic flux increases linearly, so does the cor-
responding eddy current. As a result, the load
exerted on the pedals 51 changes linearly in rela-
tion to the angular displacement of the knob 33, as
shown in Fig.7.

As explained above, by moving the knob 33 to
the desired point on the scale 38, the desired load
can be easily reached, since the resistive load
changes linearly with respect fo the angular dis-
placement of the knob 33.

Although only one embodiment of the present

invention has been described herein, it should be
apparent to those skilled in the art that the present
invention may be embodied in many other specific
forms.
For example, the arcuately-shaped magnets can be
replaced by the circle-shaped magnets that are
continuously juxtaposed, without any clearance
therebetween.

Therefore, the present examples and embodi-
ments are to be considered as illustrative and not
restrictive.

Claims
1. A loading apparatus for use with a bicycle (50)

having one wheel (51) and a pedaling mecha-
nism (52), comprising a rotary disk (24) being
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rotatable by the pedaling mechanism (52) to
generate the resistive load, a rotary shaft (16)
connected to the rotary disk (24) for applying
the resistive load to the wheel (51), eddy cur-
rent generating means (28,29,30,32) for gen- 5
erating an eddy current on said rotary disk
(24), and said eddy current generating means
(28,29,30,32) including at least two members
(28,29,30,32) being generally oppositely dis-
posed relative to said rotary disk (24), char- 10
acterized by that:

each one of said members including a
plurality of magnets (28,32) being generally,
concentrically, continuously arranged about
said rotary shaft (16), whereby adjacent mag- 15
nets (28,32) have alternating polarities.

A loading apparatus according to claim 1, fur-

ther including adjustment means (31,33,34) for
varying the magnitude of said eddy current, in 20
order to adjust the resistive load as a generally
linear function of said eddy current.

A loading apparatus according to claim 1,
wherein said adjustment means (31,33,34) is 25
arranged so as to permit at least one of said
members (28,29,30,32) to move relative to an-
other member, for gradually varying the polar-
ity relationship of two opposite magnets
(23,32), and for varying the resistive load. 30

A loading apparatus according to claim 1, fur-

ther including at least one flywheel (21) for
applying an inertia moment to the pedaling
mechanism (52), via said rotary shaft (16); and 35
wherein said flywheels (21) are mounted de-
tachably at one end of said rotary shaft (16).

A loading apparatus according to claim 4,
wherein said at least one flywheel (21) includes 40
a variable number of flywheels (21) for adjust-

ing the inertia moment.

A loading apparatus according to claim 1,
wherein said rotary disk (24) includes a plural- 45
ity of heat radiating holes (24a) that are cir-
cumferentialy arranged on said rotary disk
(24), for dissipating heat generated by said
eddy current.
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Anglar displacement of the control knob

Fig.7
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Anglar displacement of the control knob

Fig.9
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