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EXERCISE APPARATUS WITH ELEVATING SEAT 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application is a continuation-in-part of US. 
patent application Ser. No. 09/575,468, ?led on May 22, 
2000, Which is a continuation of US. patent application Ser. 
No. 09/066,141, ?led on Apr. 24, 1998 (now US. Pat. No. 
6,066,073). 

FIELD OF THE INVENTION 

[0002] The present invention relates to exercise methods 
and apparatus and more particularly, to exercise methods 
and apparatus Which selectively raise and loWer an exercis 
ing person as a function of the person’s level of exertion. 

BACKGROUND OF THE INVENTION 

[0003] Exercise equipment has been designed to facilitate 
a variety of exercise motions and/or to simulate a variety of 
real life activities. Although it is dif?cult to knoW for certain, 
the commercial success of an exercise product is often 
attributed to one or more speci?c factors. In some categories 
of products, such as cross-country ski machines, the quality 
of the exercise seems to be a signi?cant factor. In other 
categories of products, such as treadmills, ease of use seems 
to be a signi?cant factor, in addition to the quality of the 
exercise. In yet another category of products, knoWn in the 
industry as rider machines, ease of use Was a product feature, 
but the quality of the exercise Was limited. Another possible 
explanation for the commercial success of rider machines is 
that the up and doWn movement of the exerciser’s body 
added to the perceived value and/or overall enjoyment of the 
exercise. An object of the present invention is to provide 
exercise machines and methods Which provide both quality 
exercise and psychological encouragement to the exerciser. 

SUMMARY OF THE INVENTION 

[0004] The present invention provides an exercise appa 
ratus having a seat Which is selectively movable relative to 
a base as a function of exercise exertion and/or force applied 
against a force receiving member. Generally speaking, the 
seat is moved upWard from an underlying ?oor surface 
during relatively vigorous exercise, and the seat is moved 
doWnWard during less vigorous exercise. In other Words, the 
elevation of the seat relative to the ?oor surface provides a 
physical indication of the exertion level of the person 
exercising. The exercise activity may include exercise 
motion and/or isometric exercise involving a person’s arms 
and/or legs. Various means may be employed to move the 
person up and doWn and/or to control the implementation of 
such movements. Many of the features and advantages of the 
present invention may become more apparent from the 
detailed description Which folloWs. 

BRIEF DESCRIPTION OF THE DRAWING 

[0005] With reference to the Figures of the DraWing, 
Wherein like numerals represent like parts and assemblies 
throughout the several vieWs, 

[0006] FIG. 1 is a diagrammatic representation of a ?rst 
implementation of the present invention; 
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[0007] FIG. 2 is a perspective vieW of an exercise appa 
ratus constructed according to the principles of the present 
invention and implemented in accordance With the diagram 
of FIG. 1; 

[0008] FIG. 3 is a side vieW of another exercise apparatus 
constructed according to the principles of the present inven 
tion and implemented in accordance With the diagram of 
FIG. 1; 

[0009] FIG. 4 is a side vieW of yet another exercise 
apparatus constructed according to the principles of the 
present invention and implemented in accordance With the 
diagram of FIG. 1; 

[0010] FIG. 5 is a diagrammatic representation of a sec 
ond implementation of the present invention; 

[0011] FIG. 6 is a How chart for a control program suitable 
for use With the implementation of FIG. 5; 

[0012] FIG. 7 is a side vieW of an exercise apparatus 
constructed according to the principles of the present inven 
tion and implemented in accordance With the diagram of 
FIG. 5; 

[0013] FIG. 8 is a side vieW of another exercise apparatus 
constructed according to the principles of the present inven 
tion and implemented in accordance With the diagram of 
FIG. 5; 

[0014] FIG. 9 is a side vieW of yet another exercise 
apparatus constructed according to the principles of the 
present invention and implemented in accordance With the 
diagram of FIG. 5; 

[0015] FIG. 10 is a diagrammatic representation of a third 
implementation of the present invention; 

[0016] FIG. 11 is a How chart for a control program 
suitable for use With the implementation of FIG. 10; 

[0017] FIG. 12 is a side vieW of an exercise apparatus 
constructed according to the principles of the present inven 
tion and implemented in accordance With the diagram of 
FIG. 10; 

[0018] FIG. 13 is a diagrammatic representation of a 
fourth implementation of the present invention; 

[0019] FIG. 14 is a How chart for a control program 
suitable for use With the implementation of FIG. 13; 

[0020] FIG. 15 is a side vieW of an exercise apparatus 
constructed according to the principles of the present inven 
tion and implemented in accordance With the diagram of 
FIG. 13; and 

[0021] FIG. 16 is partially fragmented, side vieW of still 
another exercise apparatus constructed according to the 
principles of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0022] The present invention may be described conceptu 
ally in terms of an exercise Workout involving application of 
force against a force receiving member by a person sitting on 
a seat. To the extent that the person exercises above a 
threshold level, the seat moves upWard relative to an under 
lying ?oor surface. To the extent that the person exercises 
beneath a threshold level, the seat moves doWnWard relative 
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to an underlying ?oor surface. Although movement of the 
seat is a function of exertion relative to the force receiving 
member, the tWo members are not directly linked in a 
manner Which requires contemporaneous motion. In other 
Words, the seat may remain stationary in response to con 
tinuous movement of the force receiving member; or the seat 
may loWer in response to discontinued movement of the 
force receiving member; or the seat may raise in response to 
continued pressure against a ?xed force receiving member. 

[0023] Once the underlying principles of the present 
invention are understood, those skilled in the art Will rec 
ogniZe numerous Ways to implement the general concept. 
Some of the design considerations include the type of 
exercise(s) to be performed; the manner in Which the seat is 
to be moved; and the relationship to be established betWeen 
the level of exertion and the elevation of the seat. 

[0024] As shoWn diagrammatically in FIG. 1, one imple 
mentation of the present invention includes a seat 120 Which 
is connected to a base 110 and movable in a generally 
vertical direction relative thereto for motivational purposes, 
and a force receiving member 130 Which is connected to the 
base 110 and acted upon by an occupant of the seat 120 for 
exercise purposes. A moving means 140 is connected to the 
seat 120 and operable to move the seat 120 up and doWn 
relative to the base 110 under certain circumstances. As 
suggested by the dashed lines, a discrete resisting means 150 
may optionally be connected to the force receiving member 
130 to resist movement of the force receiving member 130 
relative to the base 110. 

[0025] The implementation set forth diagrammatically in 
FIG. 1 is embodied on an exercise apparatus designated as 
200 in FIG. 2. The apparatus 200 includes a base 210 
designed to rest upon a ?oor surface; a beam 202 having a 
front end pivotally mounted to a front end of the base 210; 
a seat 220 mounted on a rear end of the beam 202; a pedal 
assembly 230 rotatably mounted on an intermediate portion 
of the beam 202; a hydraulic pump 241 connected to the 
pedal assembly 230 (and stepped up) by means of a belt 234; 
and a hydraulic cylinder 242 connected to the pump 241 and 
extending betWeen an intermediate portion of the beam 202 
and an intermediate portion of the base 210. 

[0026] Aperson sits on the seat 220 and places his feet on 
respective pedals of the pedal assembly 230. The seat 220 
may be made adjustable along the beam 202 to accommo 
date people of different siZes, and/or that a ?yWheel may be 
connected to the pedal assembly 230 to add inertia to the 
system. In any event, rotation of the pedals drives the 
hydraulic pump 241, Which in turn, pressuriZes the hydraulic 
cylinder 242. Increased pressure in the cylinder 242, encour 
ages the cylinder 242 to elongate, thereby moving the beam 
202 upWard relative to the base 210 and the underlying ?oor 
surface. In this embodiment 200, the pump 241 and the 
cylinder 242 cooperate to move the seat 220 and to resist 
movement of the force receiving members on the pedal 
assembly 230. As a result of this arrangement (and subject 
to certain limits), the more vigorously a person pedals, the 
higher he Will be raised into the air. Since the pedal assembly 
230 and the seat 220 are both mounted on the beam 202, they 
remain a ?xed distance apart and in the same orientation 
relative to one another regardless of the elevation of the seat 
220. 

[0027] On this embodiment 200, an optional conventional 
check valve is disposed in a ?rst, output line, extending from 

Feb. 7, 2002 

the pump 241 to the cylinder 242, in order to maintain 
pressure in the cylinder 242. Also on this embodiment, an 
optional conventional bleed valve is disposed in a second, 
return line, extending from the cylinder 242 to a reservoir 
and then to the pump 241, in order to alloW the seat 220 to 
return doWnWard in the absence of suf?cient exercise activ 
ity. The bleed valve is adjustable to accommodate different 
exercise rates and/or people With different bodyWeights. 

[0028] The implementation set forth diagrammatically in 
FIG. 1 is also embodied on an exercise apparatus designated 
as 300 in FIG. 3. The apparatus 300 includes a base 310 
designed to rest upon a ?oor surface; a rear stanchion 313 
extending upWard from the base 310; a seat 320 movably 
mounted on the stanchion 313 (by means of a vertical slot 
321 and bolts 322); a pedal assembly 330 rotatably mounted 
relative to the seat 320; a relatively large diameter pulley 
341 rotatably mounted relative to the seat 320 and connected 
to the pedal assembly 330 (and stepped doWn) by means of 
a belt 334 and a relatively small diameter pulley associated 
With the crank assembly 330; cranks 342 disposed on 
opposite sides of the pulley 341 and keyed thereto; and 
cylinders 345 disposed on opposite sides of the pulley 341 
and extending betWeen the pulley 341 and the base 310. 

[0029] Aperson sits on the seat 320 and places his feet on 
the pedals of the pedal assembly 330. The pedal assembly 
330 may be made adjustable relative to the seat 320 to 
accommodate people of different siZes. In any event, rota 
tion of the pedals drives the pulley 341, Which in turn, causes 
alternating extension and contraction of the cylinders 345. 
The cylinders 345 are resistant to the latter but not the 
former, so When they are subjected to compressive force, the 
cylinders 345 encourage the seat 320 to move upWard 
relative to the base 310 and the underlying ?oor surface. As 
a result of this arrangement (and subject to certain limits), 
the more vigorously a person pedals, the higher he Will be 
raised into the air. Since the pedal assembly 330 is mounted 
relative to the seat 320, they remain a ?xed distance apart 
and in the same orientation relative to one another regardless 
of the elevation of the seat 320. 

[0030] The cylinders 345 are provided With conventional 
bleed valves in order to alloW the dissipation of pressure in 
the absence of sufficient exercise activity. The bleed valves 
are adjustable to accommodate different exercise rates and/ 
or people With different bodyWeights. The inertia of the 
assembly may be increased by connecting the pulley 341 to 
a ?yWheel, Which may be “stepped up” by means knoWn the 
art. 

[0031] The implementation set forth diagrammatically in 
FIG. 1 is also embodied on an exercise apparatus designated 
as 400 in FIG. 4. The apparatus 400 includes a base 410 
designed to rest upon a ?oor surface; a frame member 404 
pivotally mounted on the base 410; a seat 420 mounted on 
the frame member 404; a pedal assembly 430 rotatably 
mounted relative to the frame member 404; a ?yWheel 441 
rotatably mounted on the frame member 404 and connected 
to the pedal assembly 430 (and stepped up) by means of a 
belt 434; a torque transmitting assembly 444 having a ?rst 
portion 445 Which bears against the base 410 and a second 
portion 446 Which bears against the ?yWheel 441; and a 
spring 448 Which biases the second portion 446 of the torque 
transmitting assembly 442 toWard the ?yWheel 441. The 
pedal assembly 430 and the frame member 404 share a 
common axis of rotation relative to the base 410. 
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[0032] In the depicted embodiment 400, the torque trans 
mitting assembly 444 includes an elongate bar having an 
intermediate portion rotatably mounted relative to the frame 
member 404 and sharing an axis of rotation with the 
?ywheel 441. The ?rst portion 445 of the torque transmitting 
assembly 444 is a roller that is rotatably mounted on a ?rst 
end of the bar and engages a bearing surface on the base 410. 
The second portion 446 of the torque transmitting assembly 
444 is a brake pad that is movably mounted on a second, 
opposite end of the bar and engages a bearing surface on the 
?ywheel 441. 

[0033] Other torque transmitting assemblies may be sub 
stituted for the one shown in FIG. 4 without departing from 
the scope of the present invention. For example, one end of 
a bar could be rotatably mounted to the frame member; an 
opposite end of the bar could bear against the base, and a 
brake pad could be disposed therebetween and biased 
against the ?ywheel. In any event, a force dampening 
cylinder may be rotatably interconnected between the frame 
member and the base to dampen downward movement of the 
seat relative to the base. 

[0034] With reference to the embodiment shown in FIG. 
4, a person sits on the seat 420 and places his feet on the 
pedals of the pedal assembly 430. The pedal assembly 430 
may be made adjustable relative to the seat 420 to accom 
modate people of different siZes. In any event, rotation of the 
pedals drives the ?ywheel 441, which in turn, rubs against 
the brake pad 446. Frictional forces between the brake pad 
446 and the ?ywheel 441 apply a moment force against the 
elongate bar (clockwise in FIG. 4), thereby encouraging the 
frame member 404 to move upward relative to the base 410 
and the underlying ?oor surface. As a result of this arrange 
ment (and subject to certain limits), the more vigorously a 
person pedals, the higher he will be raised into the air. Since 
both the seat 420 and the pedal assembly 430 are mounted 
on the frame member 404, they remain a ?xed distance apart 
and in the same orientation relative to one another regardless 
of the elevation of the seat 420. The bias force acting on the 
brake pad 446 is adjustable to accommodate different exer 
cise rates and/or people with different bodyweights. 

[0035] Another way to implement the present invention is 
shown diagrammatically in FIG. 5. This second implemen 
tation of the present invention includes a seat 520 which is 
connected to a base 510 and movable in a generally vertical 
direction relative thereto for motivational purposes, and a 
force receiving member 530 which is connected to the base 
510 and acted upon by an occupant of the seat 520 for 
exercise purposes. A moving means 540 is connected to the 
seat 520 and operable to move the seat 520 up and down 
relative to the base 510 under certain circumstances. As 
suggested by the dashed lines, a discrete resisting means 550 
may optionally be connected to the force receiving member 
530 to resist movement of the force receiving member 530 
relative to the base 510. 

[0036] A controlling means 560 is connected to both the 
moving means 540 and to a sensing means 570 in commu 
nication with the force receiving member 530. This arrange 
ment is well suited for controlling the moving means 540 as 
a function of the speed of exercise movement and/or the 
magnitude of force applied during exercise movement, but 
independent of the resisting means 550, if any. For example, 
as long as a person continues to perform a given amount of 
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work, the seat 520 will move or remain upward. At times 
when the person is not performing the prescribed amount of 
work, the seat 520 will move or remain downward. 

[0037] The controller 560 may also be programmed to 
facilitate interval training and/or allow brief periods of rest 
during a workout. For example, the person may be required 
to perform a certain amount of work within a time interval 
in order to move upward one level. The person may then be 
afforded a time interval within which to relax or exert less 
energy without dropping a level. Subsequently, the person 
may again be required to repeat the higher exertion of energy 
in order to move upward another level or remain elevated. 

[0038] The controller 560 may be programmed in accor 
dance with the How chart shown in FIG. 6, for example. 
First, parameters are established, including determination of 
a target level of exertion (a “user entered” exercise speed 
will be used for purposes of discussion). A timer is reset and 
then the speed of exercise motion is measured for a time 
interval A. At the end of the time interval A, if the measured 
or actual speed is greater than the target speed, then the seat 
is either raised or maintained at the highest elevation. A rest 
signal is transmitted to the person in the seat, and a delay 
(which may be another parameter entered by the user) 
occurs before a subsequent exercise signal is transmitted to 
the person in the seat. The process then repeats with the reset 
of the timer. If the measured or actual speed is less than the 
target speed, then the seat is either lowered or maintained at 
the lowest elevation, before the rest signal is transmitted to 
the person in the seat. 

[0039] The implementation set forth diagrammatically in 
FIG. 5 is embodied on an exercise apparatus designated as 
700 in FIG. 7. The apparatus 700 includes a base 710 
designed to rest upon a ?oor surface; a beam 707 having a 
front end pivotally mounted to a front end of the base 710; 
a seat 720 mounted on a rear end of the beam 707; a user 
interface 790 mounted on an intermediate portion of the 
beam 707; a pedal assembly 730 rotatably mounted on the 
front end of the base 710 (such that the rotational axis 
de?ned by the pedal assembly 730 coincides with the pivotal 
axis de?ned by the beam 707); sensing components 797 and 
798 mounted on the pedal assembly 730 and the front end of 
the base 710, respectively; a ?rst pulley 741 rotatably 
mounted on the base 710 and connected to the pedal 
assembly 730 (and stepped up) by means of a belt 734; a 
?ywheel 742 rotatably mounted on the base 710 and rigidly 
connected to the ?rst pulley 741; a second pulley 743 
rotatably mounted on the base 710 and connected to the ?rst 
pulley 741 by means of a conventional electric clutch 744; 
and a cable 745 extending from the second pulley 743, 
through a pulley system 746 on the rear end of the base 710, 
to the rear end of the beam 707. 

[0040] Aperson sits on the seat 720 and places his feet on 
the pedals of the pedal assembly 730. The seat 720 may be 
made adjustable along the beam 707 to accommodate people 
of different siZes. In any event, rotation of the pedals drives 
the ?rst pulley 741 and ?ywheel 742, which in turn, act upon 
the electric clutch 744. Suf?cient torque on the electric 
clutch 744 encourages the second pulley 743 to rotate 
(clockwise in FIG. 7) and wind up some of the cable 745, 
thereby pulling the beam 707 upward relative to the base 710 
and the ?oor surface. As a result of this arrangement (and 
subject to certain limits), the more vigorously a person 










