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(57) ABSTRACT 
A resistance applying mechanism for use in an exercis 
ing apparatus having a support frame on which a bicy 
cle provided with at least a saddle and foot pedals is 
supported includes a rotary shaft rotatably supported 
by the support frame and driven by operating the foot 
pedals; a rotating disk made of metal and fixed to the 
rotary shaft; and at least a pair of permanent magnets 
for generating an eddy current placed opposite each 
other with the rotating disk interposed therebetween. 

26 Claims, 4 Drawing Sheets 
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Re. 34,479 
1. 

RESISTENCE APPLYING MEANS FOR 
EXERCISINGAPPARATUS 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifieae 
tion; latter printed in italics indicates the additions ande 
by rease. 

This application is a continuation of application Ser, 
No. 882,666, filed Jul. 7, 1986 now abandoned. 

BACKGROUND OF THE INVENTION 

The present invention relates to an exercising appara 
tus which enables the user to enjoy exercise similar to 
the actual riding of a bicycle by sitting on the saddle of 
a stationary bicycle provided on a support frame and 
rotating the foot pedals. More particularly, the inven 
tion relates to means for applying local resistance to the 
foot pedals of such an exercising apparatus. 
The resistance applying means disclosed in U.S. Pat. 

No. 4,441,705 comprises a disk-like frictional braking 
device mounted on a rotary shaft which is driven by the 
rear wheel of a bicycle; and a cage fan unit provided on 
the rotary shaft whereby the air resistance is increased 
and decreased depending upon the rotational speed of 
the rear wheel. A centrifugal control device is con 
nected to the braking device so that the frictional resis 
tance brought about by the braking device depending 
upon the speed of the rear wheel can be controlled 
automatically. 

However, in this conventional means, the load resis 
tance is reduced as the friction means, such as a lining or 
pads in the braking device, wears out. Thus, the friction 
means must be replaced at an early stage, which in 
volves a troublesome maintenance. This means also 
experiences the problem that air is disturbed with the 
rotation of the fan and a loud noise is thus generated 
during use, as well as dust being flung up. The centrifu 
gal control device employed for controlling the load 
resistance also has the disadvantage of leading to com 
plication of the entire structure of the resistance apply 
ing means. 

SUMMARY OF THE INVENTION 

It is an object of the invention to provide a resistance 
applying means for an exercising apparatus which is 
capable of continually applying a stable load resistance 
for a long period. 

It is another object of the invention to provide a 
resistance applying means which enables an exercising 
apparatus to be comfortably used without generating a 
loud noise and flinging up dust. 

It is further object of the invention to provide a resis 
tance applying means for an exercising apparatus which 
is capable of easily constructing a mechanism for pro 
viding load resistance. 

In order to attain the above-mentioned objects, a 
resistance applying means for an exercising apparatus of 
the invention comprises a support frame on which a 
bicycle provided with at least a saddle and foot pedals is 
supported; a rotary shaft which is rotatably supported 
by the support frame and is driven by operating the foot 
pedals; a rotating disk which is made of metal and is 
fixed to the rotary shaft; and at least a pair of permanent 
magnets for generating eddy current placed such as to 
face each other with the rotating disk interposed there 
betwee. 
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Other and further objects of this invention will be 

come apparent from the illustrative embodiments to be 
described, and various advantages not referred to 
herein will occur to one skilled in the art upon employ 
ment of the invention in practice. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective drawing which shows the 
support frame of an exercising apparatus provided with 
the resistance applying means of this invention; 

FIG. 2 is a side view showing an entire exercising 
apparatus in which a bicycle frame without a front 
wheel is provided on a support frame; 

FIG. 3 is a sectional view of a resistance applying 
means for an exercising apparatus which illustrates an 
embodiment of this invention; 

FIG. 4 is a sectional view taken along the line 
IV-IV in FIG. 3 which shows the configuration of 
permanent magnets; and 

FIG. 5 is a right side view of the resistance applying 
means of this invention as shown in F.G. 3. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

An embodiment of this invention will now be de 
scribed in detail with reference to the drawings. 
As shown in FIGS. 1 and 2, the support frame 1 

comprises a longitudinally extending main frame men 
ber 31, front and rear stabilizer frame members 32, 33 
which intersect the main frame member 31 at right 
angles, a central supporting foot 34, an obliquely angled 
front support member 35, and an elastic rear support 
member 36. The front stabilizer frame member 32 and 
the front support member 35 are mounted on the main 
frame member 31 through a front slider 37 whereby it is 
possible for their positions to be adjusted in the longitu 
dinal direction. The central supporting foot 34 and the 
rear support member 36 are supported by the main 
frame member 31 through the central slider 38 such that 
their positions can be adjusted in the longitudinal direc 
tion. The rear stabilizer frame member 33 is mounted on 
the main frame member 31 through the rear slider 39 
such that its position can be adjusted in the longitudinal 
direction. 
Mounted on the support frame 1 is a bicycle 47 pro 

vided with a vertical frame member 40, a saddle, 41, a 
handle bar 42, a front wheel fork 43, foot pedals 44, a 
rear wheel 7, and a rear wheel driving means 46, etc. 
The lower end of the front wheel fork 43 which has no 
front wheel attached is fixedly supported by a connect 
ing member 48 provided on the upper end of the front 
support member 35 of the support frame 1. The lower 
end of the vertical frame 40 is fixed to a fastening mem 
ber 49 mounted at the upper end of the rear support 
member 36 of the support frame 1. The rear wheel 7 of 
the bicycle 47 is loaded on a resistance applying means 
2 which is mounted on the upper surface of the rear 
slider 39 of the support frame 1. 
The structure of the, resistance applying means 2 will 

be now explained with reference to FIGS. 3 to 5. 
As shown in FIG. 3, a rotary shaft 4 is rotatably 

supported by a bracket 3, which is fixed to the upper 
surface of the rear slider 39, through two bearings S. A 
driving cylinder 6 is engaged around the center of the 
rotary shaft 4 and rear wheel 7 of the exercising appara 
tus is maintained in contact with the external circumfer 
ence thereof. The rotary shaft 4 is such as to be rotated 
by the rotation of the rear wheel 7, accompanying the 



Re. 34,479 
3 

rotating operation of the foot pedals 44 of the bicycle 
47, through the driving cylinder 6. 
A balancer 8 is fixed to one end of the rotary shaft 4 

by mutual engagement and a rotating disk 9 made of 
metal (in the embodiment, aluminum) is fixed to the 
other end through a bush 10 by mutual engagement. 
This rotating disk 9 is smoothly rotated in equilibrium 
with the balancer 8. An approximately cup-shaped in 
ternal case 11 is fixed to the side surface of the bracket 
3 such as to cover the rotating disk 9 from one side 
thereof and an approximately cup-shaped external case 
12 is mounted on the open side of the internal case such 
as to cover the rotating disk 9 from the other side 
thereof. 
A plurality (in the embodiment, (6) of permanent 

magnets 13 on the fixed side are provided on the inside 
surface of the internal case 11 through mounting disk 14 
such that they are concyclically arranged at equal inter 
vals in the vicinity of the one side surface of the rotating 
disk 9. The permanent magnets 13 on the fixed side are 
arranged such that the polarities of the side surface 
opposite to the rotating disk 9 are alternately different 
from the adjacent ones in the circumferential direction, 
as shown in FIGS. 3 and 4, 
A supporting disk 15 is rotatably supported by the 

inside surface of the external case 12 and is held station 
ary by a plurality of supporting legs 16 provided on the 
external case 12. A plurality (in the embodiment, (6) of 
permanent magnets 17 on the movable side are mounted 
on the supporting disk 15 such that they are concycli 
cally arranged at equal intervals in the vicinity of the 
other side surface of the rotating disk 9 in the state of 
facing the permanent magnets 13 on the fixed side. The 
permanent magnets 17 on the movable side are arranged 
such that the polarities of the side surfaces opposite to 
the rotating disk 9 are alternately different from the 
adjacent ones and that an eddy current is generated on 
the rotating disk 9 by the cooperation with the perma 
nent magnets 13 on the fixed side during the rotation of 
the rotating disk 9. 
An adjusting handle 18, which acts as a manual oper 

ation member, is rotatably provided on the center of the 
outside surface of the external case 12 through a pin 19 
and is connected to the supporting disk 15 through a 
plurality of connecting pieces 21 on a connecting disk 
20 fixed to the inside surface of the handle. An engaging 
ball 22 and a spring 23 are provided on the outside 
surface of the external case 12 so that the permanent 
magnets 17 on the movable side are held in desired 
adjusting positions by selectively engaging the ball 22 in 
a plurality of engaging holes 24 provided on the con 
necting disk 20 by means of the function of the spring 23 
when the positions of the permanent magnets 17 on the 
movable side are changed and adjusted by rotating the 
supporting disk 15 with the adjusting handle 18. 
As shown in FIG. 5, an index 25 is provided on the 

outside surface at one end of the handle portion of the 
adjusting handle 18 and an indicating portion 26 for 
indicating the adjusting positions of loads is provided on 
the outside surface of the external case, corresponding 
to the index 25. These are constructed as follows: When 
the adjusting handle 18 is rotated to the position in 
which the index 25 indicates "O' on the indicating por 
tion 26, the permanent magnets 17 on the movable side 
are coordinatedly arranged in a state in which the polar 
ities of the side surfaces are the same as those of the 
permanent magnets 13 on the fixed side opposite thereto 
and the eddy current generated during the rotation of 
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4. 
the rotating disk 9 becomes zero. By rotating clockwise 
the adjusting handle 18 shown in FIG. 5 from this state, 
the facing positions of the permanent magnets 17 on the 
movable side are displaced in order from the position 
with the same polarity to an adjacent position with a 
different polarity with respect to the permanent ma 
gents 13 on the fixed side opposite thereto, in the cir 
cumferential direction, the eddy current thereby being 
gradually increased. When the adjusting handle 18 is 
rotated to the position in which the index 25 indicates 
"H" on the indicating portion 26, the permanent mag 
nets 17 on the movable side are coordinately arranged 
in a state in which the polarities of the side surfaces are 
different from those of the permanent magnets 13 on the 
fixed side opposite thereto, the eddy current thus reach 
ing its maximum value. 

Furthermore, in this embodiment, as shown in FIGS. 
3 and 4, a large number of through holes 27 and convex 
and concaves 28 are formed on the rotating disk 9 and 
a plurality of openings 29 are formed on the external 
circumference of the internal case 11 so that a small 
degree of air resistance is supplementarily applied to the 
rotating disk 9 during the rotation thereof and a light 
load is applied to the foot pedals 44 even if the eddy 
current is adjusted and set at zero. 
The function of the exercising apparatus constructed 

in accordance with the above description will next be 
explained. 

In this exercising apparatus, when the rear wheel 7 is 
rotated by the rotating operation of the foot pedals 44 
with the user sitting on the saddle 41, the rotary shaft 4 
is rotated through the driving cylinder 6 and the bal 
ancer 8 and the rotating disk 9 at both ends are 
smoothly rotated as a unit. During this rotation, the 
permanent magnets 13 and 17 on the fixed and the mov 
able sides are placed opposite to each other with the 
rotating disk 9 between them and an eddy current is 
thus generated on the rotating disk 9 such as to apply 
resistance to the rotation thereof, with a load thereby 
being applied to the rotating operation of the pedals 44. 
The load caused by the eddy current is different from 
that caused by the braking device and does not decrease 
even with use over a long period. Therefore, it is possi 
ble to exercise in a room in the same manner as when 
pedalling a bicycle by rotating the foot pedals 44. Since 
the air is not disturbed by the rotation of the balancer 8 
and the rotating disk 9 in this exercising apparatus, it is 
possible to use this exercising apparatus comfortably 
without generating any noise and flinging up dust. 

In addition, the magnitude of the eddy current gener 
ated on the rotating disk 9 in this exercising apparatus is 
changed by varying the positions of the permanent 
magnets 17 on the movable side facing those 13 on the 
fixed side by rotating the adjusting handle 18 so that the 
load applied to the rotating operation of the foot pedals 
44 can be easily adjusted. Therefore, this apparatus can 
be used at a desired load condition by adjusting and 
setting the load in accordance with the physical 
strength of the user, etc. 

This invention is not limited to the configuration of 
the above-mentioned embodiment and may, for exam 
ple, be so constructed that the rotary shaft 4 is rotated 
by the rotating operation of the foot pedals 44 through 
a chain, etc, and the rotating disk 9 and the permanent 
magnets 13 and 17 may be provided on both ends of the 
rotary shaft 4. 
As many apparently widely different embodiments of 

this invention may be made without departing from the 
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spirit and scope thereof, it is to be understood that the 
invention is not limited to the specific embodiments 
thereof except as defined in the appended claims. 
What is claimed is: 
1. A resistance applying means for an exercising ap 

paratus having a support frame on which a bicycle 
provided with at least a saddle and foot pedals is sup 
ported, comprising a rotary shaft rotatably supported 
by said support frame and driven by operating said foot 
pedals; a rotating metal disk having a circumference, a 
plurality of alternating convex and concave portions 
along the circumference and a plurality of through 
holes and being fixed to said rotary shaft; a plurality of 
permanent magnets fixed opposite the circumference of 
said rotating disk at equal intervals and having polarities 
alternately different from each other; a plurality of 
permanent magnets provided opposite the circumfer 
ence of said rotating disk at equal intervals and rotatable 
about said rotary shaft and having polarities alternately 
different form from each other, said rotating disk 
being interposed between said fixed magnets and said 
rotatable magnets; an adjusting mechanism for selec 
tively rotating said rotatable magnets, thereby arrang 
ing said rotatable magnets between a position com 
pletely facing said fixed magnets so that the polarities of 
said rotatable magnets are the same as those of said fixed 
magnets faced and a position completely facing said 
fixed magnets so that the polarities of said rotatable 
magnets are different from those of said fixed magnets 
face faced; and a casing for receiving the rotating 

metal disk and the permanent magnets, the casing hav 
ing a circumference portion, and a plurality of openings 
through said circumference portion, said openings, said 
through holes and said alternating convex and concave 
portions cooperating to apply a small degree of air 
resistance to said rotating disk during the rotation 
thereof. 

2. A resistance applying means for an exercising ap 
paratus according to claim 1 further comprising a man 
ual operation member on said casing for operation said 
adjusting mechanism. 

3. A resistance applying means for an exercising ap 
paratus according to claim 1, wherein one end of said 
rotary shaft is fixed to said rotating disk and another end 
of said rotary shaft is provided with a flywheel for 
snoothing the rotation of said rotating disk. 

4. An exerciser, comprising 
a braking device including a rotatable disk having a 

circumference portion, 
a frame supporting a rotatable wheel of a bicycle such 

that said wheel is in operative engagement with said 
rotatable disk 

a casing for receiving said rotatable disk and 
said braking device including magnetic braking means 
and air braking means both for resisting the rotation 
of said disk, said disk forming part of said magnetic 
braking means and said air braking means and 

said air braking means including a plurality of raised 
portions formed on said circumference portion of said 
rotatable disk, and means which interact with said 
raised portions to provide air resistance to the rotation 
of said rotatable disk. 

5. An exerciser according to claim 4, wherein said means 
to interact with said raised portions includes through holes 
formed in said disk, 

6. An exerciser according to claim 5 wherein said means 
to interact with said raised portions further includes a 
circumference portion for said casing and a plurality of 
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openings formed in said circumference portion of said 
casing. 

7. An exerciser according to claim 4, wherein said mag 
netic braking means includes a first magnet and a second 
magnet positioned on opposite sides of said disk, said disk 
being formed of a magnetically conductive material and 
said disk moving through a magnetic field created by said 
magnets when said disk is rotated to produce eddy currents 
in said disks. 

8. An exerciser according to claim 4, wherein said mag 
netic braking means includes a first pair of magnets posi 
tioned on one side of said disk and having polarities differ 
ent from each other, and a second pair of magnets posi 
tioned on the oppositeside of said disk and having polarities 
different from each other, said disk being formed of a 
magnetically conductive material and said disk moving 
through a magnetic field created by said magnets when 
said disk is rotated to produce eddy currents in said disks. 

9. An exerciser according to claim 8, wherein said mag 
retic braking means includes means for warying said mag 
netic field. 

10. An exercise according to claim 9, wherein said 
means for varying said magnetic field includes means for 
moving said first and second pairs of magnets relative to 
one another, 

11. An exerciser according to claim 10, wherein said 
moving means comprises means for moving said second 
pair of magnets between a first position wherein each mag 
net of said second pair faces a respective magnet of said 

30 first pair having the same polarity and a second position 
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where each magnet of said second pair faces a respective 
magnet of said first pair having the opposite polarity. 

2. An exerciser according to claim 10, wherein said 
moving means causes said second pair of magnets to rotate 
about an axis about which said disk rotates, 

13. An exerciser according to claim 12, wherein said 
moving means includes a manually operated member for 
manually adjusting the relative position of said first and 
second pairs of magnets. 

14. A braking device, comprising: 
an exposed rotatable shaft which may be placed in oper 

ative contact with a wheel of an exercise device 
a rotatable disk having a circumference portion opera 

tively coupled to said shaft for rotation therewith 
a casing receiving said rotatable disk 
a magnetic brake for resisting rotation of said disk, said 

disk forming part of said magnetic brake and 
an air resistance brake for resisting rotation of said disk, 

said disk forming part of said air resistance brake, 
said air resistance brake including a plurality of raised 

portions formed on said circumference portion of said 
rotatable disk, and means which interact with said 
raised portions to provide air resistance to the rotation 
of said rotatable disk. 

15. A resistance applying device for use with an exercis 
ing apparatus having a driven wheel, said resistance apply 
ing device comprising 
a rotatable shaft including a contact surface arranged or 

contacting the periphery of said driven wheel, said 
rotatable shaft to be rotated by a fictional engage 
ment with said driven wheel, when said driven wheel is 
rotated 

a rotatable disk having a circumference portion carried 
by said rotatable shaft for rotation therewith 

a casing having a circumference portion that receives 
said rotatable disk, said casing being arranged such 
that it does not encase said contact surface of said 
rotatable shaft, 
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a pair of magnets of opposite polarity mounted within 
said casing on generally opposite sides of said rotat 
able disk at positions spaced from said rotatable disk 
for generating eddy currents within said rotatable disk 
to provide resistance to the rotation of said rotatable 
disk, and 

adjustment means for selectively adjusting the relative 
strength of the eddy currents generated in said rotat 
able disk by said magnets to wary the resistance cre 
ated by said resistance applying device. 

16. A resistance applying device as set forth in claim 15, 
further comprises air resistance generating means formed 
on said rotatable disk for resisting the rotation of said 
rotatable disk. 

17. A resistance applying device as set forth in claim 16, 
wherein said air resistance generating means includes a 
plurality of raised portions formed on said circumference 
portion of said rotatable disk, and means which interact 
with said raised portions to apply air resistance to the rota 
tion of said rotatable disk. 

18. A resistance applying device as set forth in claim 15 
wherein said exercising apparatus is a bicycle, and said 
resistance applying device further comprising a bicycle 
stand for supporting said bicycle, 

19. A resistance applying device as set forth in claim 15 
wherein said rotatable disk and casing are located at a first 
end of said rotatable shaft, and said rotatable shaft having 
an enlarged contact member that includes said contact 
surface for engaging said driven wheel to provide said 
frictional engagement. 

20. A resistance applying device as set forth in claim 9 
wherein said enlarged contact member is located at a mid 
dle portion of said rotatable shaft, and said resistance 
applying device further comprising a balancing disk car 
ried by a second end of said rotatable shaft for dynamically 
balancing said rotatable shaft. 

21. A resistance applying device as set forth in claim 15, 
further comprising a multiplicity of magnets, said magnets 
being arranged in two sets disposed on opposite sides of said 
rotatable disk, said magnets within each set being arranged 
with alternating polarities. 

22. A resistance applying device as set forth in claim 21, 
wherein said adjustment means is arranged to permit the 
selective movement of at least one of said magnet sets 
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to a position wherein each magnet is generally positioned 
opposite a magnet of the opposite polarity to permit selective 
variation of the resistive load produced by said resistance 
applying device, 

23. A resistance applying device as set forth in claim 21 
wherein said magnets in each set are concentrically posi 
tioned about the rotational axis of said rotatable disk at 
substantially equal intervals. 

24. A resistance applying device for use with a bicycle 
having a driven wheel and a bicycle stand for supporting at 
least said driven wheel of said bicycle, said resistance apply 
ing device comprising 

a rotatable shaft arranged for contacting the periphery of 
said driven wheel, said rotatable shaft to be rotated by 
a fictional engagement with said driven wheel when 
said driven wheel is rotated, said rotatable shaft in 
cluding an enlarged contact member for engaging 
said driven wheel to provide said frictional engage 
Prent 

a rotatable disk having a circumference portion carried 
by a first end of said rotatable shaft for rotation there 
with 

a casing having a circumference portion that receives 
said rotatable disk, said casing being arranged such 
that it does not encase said contact member 

a pair of magnets of opposite polarity mounted within 
said casing on generally opposite sides of said rotat 
able disk at positions spaced fron said rotatable disk 
for generating eddy currents within said rotatable disk 
fo provide resistance to the rotation of said rotatable 
disk and 

adjustment means for selectively adjusting the relative 
strength of the eddy currents generated in said rotat 
able disk by said magnets to vary the resistance cre 
ated by said resistance applying device. 

25. A resistance applying device as set forth in claim 24 
further comprising air resistance generating means formed 
on said rotatable disk for resisting the rotation of said 
rotatable disk. 

26. The resistance applying device as set forth in claim 
25, wherein said air resistance generating means includes a 
plurality of raised portions formed on said circumference 
portion of said rotatable disk and means which interact 
with said raised portions to apply air resistance to the rota 

relative to the other from a position wherein each magnet is 45 tion of said rotatable disk. 
generally positioned opposite a magnet of the same polarity 
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