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(57) ABSTRACT 

An exerciser having tWo linkages each With a member and 
a projecting extension. A distal end of each of the extensions 
travels in an oblong orbital path While one end of the 
member travels in a circular, orbital path and the other end 
travels in a reciprocating manner back and forth. This other 
end has Wheels arranged to roll along a track Without sliding. 
The exerciser has foot supports each attached to an associ 
ated one of the distal ends of the extensions and has arms 
that move in a reciprocating manner opposite each other. 
Provision is made to ensure that the arms and foot supports 
move through dead spots at the ends of their respective 
courses of travel. The arms and legs traverse respective 
distances When moving back and forth that are substantially 
the same in dimension. 
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SEMI RECUMBENT EXERCISER 

CROSS-REFERENCE TO RELATED PATENT 
APPLICATIONS 

[0001] This is a continuation-in-part of Ser. No. 10/462, 
952, ?led Jun. 17, 2003, noW abandoned. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to an exerciser Whose 
foot supports that move in opposite direction from each 
other yet each follows a smooth orbital oblong path of 
motion that closely approximates a person’s natural gait, 
that is, Without imposing sudden, abrupt forces as the foot 
supports change direction of orbital oblong travel (When 
changing from moving forWards to backWards and vice 
versa). Also, the exerciser may have arms that move in 
opposite directions from each other each along a recipro 
cating path of travel and are coupled in a manner to prevent 
both the arms and foot supports from becoming locked at the 
same time in their respective “dead spots”, Which lie at the 
ends of their respective paths of travel. Weights or springs 
may also be positioned to help keep the foot supports from 
remaining stuck in the locked position at their dead spots. A 
grab bar is also provided to be grasped by the user to assist 
in entering or leaving a seat. 

[0003] Conventional stepper recumbent exercisers or 
trainers require a de?ned stop and change of direction to 
complete a pedal cycle. The constant stopping and changing 
of direction results in a high impact Workout for the body. 
Further, an easy to use grab bar is not available on conven 
tional recumbent trainers. It is desired to provide a trainer 
that instead alloWs the user to travel through a continuous 
orbital path, such as an elliptical pattern, Without having to 
abruptly stop to change direction and to result in a Zero 
impact Work out for the entire body. 

[0004] While devising the present invention, the inventors 
recogniZed that semi recumbent devices Whose foot supports 
travel in a substantially horiZontal ellipse have inherent 
dif?culties completing the elliptical pattern because of natu 
rally occurring “dead spots” at the ends of their oblong path 
of travel. This can result in the foot supports and arms 
becoming locked up Where no motion is possible. It Would 
therefore be desired to provide a semi-recumbent exerciser 
that prevents the foot supports and arms from remaining in 
such “dead spots”. 

[0005] On many conventional bicycle type ergometers, the 
pedals or crank arms are not linked directly to the loading 
device. There is an overrunning clutch such that the user can 
stop pedaling immediately and not have to sloW doWn the 
inertia of the system. The clutch is usually placed as close to 
the crank arms as possible to minimiZe the rotational inertia 
the user has to stop. With such an arrangement, the user does 
not get any resistance in reverse so they Will knoW they are 
pedaling backWards. Not all loading devices, hoWever, can 
be rotated both directions. It Would be desirable to provide 
one that does While preventing foot supports and arms from 
remaining locked in dead spots at the ends of their respective 
paths of travel. 

SUMMARY OF THE INVENTION 

[0006] One aspect of the invention resides in an exerciser 
Whose foot supports have a portion that is directed to folloW 
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an oblong orbital path of motion that is de?ned by an oblong 
dimension arranged so that one of the end positions of the 
oblong dimension is betWeen the other of the end positions 
of the oblong dimension and a seat Where a user sits to place 
feet on the foot supports. 

[0007] Another aspect of the invention resides in an exer 
ciser link having a member With tWo end portions and With 
an extension projecting from the member. A foot support is 
attached to the extension and has a portion that folloWs an 
oblong orbital path of motion as the one of the tWo end 
portions of the member effects an orbital motion and a 
further of the tWo end portions of the member effects a 
reciprocating motion. The oblong orbital path of motion is 
de?ned by an oblong dimension betWeen tWo end positions. 

[0008] A further aspect of the invention resides in a leg 
link, an arm link, tWo pivot connections spaced from each 
other and secured to a frame, and a connection link that 
connects the leg link and the arm link by being pivotally 
connected to each and to one of the tWo pivot connections, 
the arm link being pivotally connected to the other of the tWo 
pivot connections. 

[0009] An additional aspect of the invention resides in 
structure that urges or enables the urging of foot supports out 
of dead spots at ends of an oblong orbital path of motion in 
the event the foot supports are paused While at their dead 
spot positions. 

BRIEF DESCRIPTION OF THE DRAWING 

[0010] For a better understanding of the present invention, 
reference is made to the folloWing description and accom 
panying draWings, While the scope of the invention is set 
forth in the appended claims: 

[0011] FIG. 1 is an overall vieW of the exerciser in 
accordance With the invention but With decorative covers 
removed. 

[0012] FIG. 2 is an illustration of a path of a toe end, 
center and heel end of a foot support as it reciprocates back 
and forth. 

[0013] FIG. 3 is a schematic representation of an alternate 
spring-loaded link to control a pivoting motion of a foot 
plate. 

[0014] FIG. 4 is a partial cut aWay vieW shoWing a shape 
of a front extrusion guide and an interface to the Wheels. 

[0015] FIGS. 5 and 6 are partial cutaWay vieWs shoWing 
a mechanism for applying a spring force to loWer link arms. 

[0016] FIG. 7 is a schematic representation of a further 
embodiment of the present invention that shoWs structure 
useful to move the foot supports out of dead spots. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0017] The contents of Ser. No. 10/462,952 are incorpo 
rated by reference. Speci?cally, its description concerning 
adjustable handgrips, foot pedal straps to alloW the user to 
pull, seat functions of rolling, front/back locking and rota 
tion locking, heart rate pickups, step through access, the 
entire inner drive train from the crank arms to the alternator, 
inclusive of all components and rotation directions, the Way 
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the user can apply forces to get out of dead spots, and the 
different Ways of applying on over running clutch. 

[0018] The invention of the present application differs 
from that described in Ser. No. 10/462,952 in particular With 
respect to the following aspects: There is a change in the Way 
the arm and leg assemblies are linked to each other by a 
connecting link in that the functions of upper and loWer links 
of the connecting link are reversed. The pivoting of the foot 
supports is to be controlled by a controlling link. This 
controlling link changes a shape of the path the heel end and 
toe end of the foot support folloW to a natural motion for a 
user pedaling in a semi recumbent position. This can be a 
solid link or incorporate spring loading to alloW some user 
controlled motion of the foot support. There is no over 
running clutch in the drive train. The front extrusion guides 
have a shape that is changed to not alloW any sliding of the 
Wheels in the extrusion guides. The manner in Which a 
spring force is applied to ends of the leg link is further 
re?ned to optimiZe the Way the forces cause the leg link to 
keep rotating through the dead spots. 

[0019] For convenience, the speci?cation refers to foot 
supports 2, but it is understood that they may be identi?ed 
instead as foot plates or pedals. For purposes of construing 
the claims, the foot support is not con?ned just to the 
structure of the component identi?ed by reference 2, but 
may be any type of conventional foot support, foot plate or 
pedal. Further, the foot support may be a collective assembly 
of components that includes a region Where the foot is 
placed, such as an assembly that includes the structure 
identi?ed by reference number 2 in combination With the 
foot support bracket 23. 

[0020] As in the exerciser of US. patent application Ser. 
No. 10/462,952, right leg link includes a right loWer linkage 
member that has ?rst end 14 rotationally mounted to the 
right crank arm 18 and a second end 15 With Wheels 16 
rotationally mounted thereon (see FIG. 1). The right crank 
arm 18 is connected to the axle 19. The Wheels 16 roll in the 
right extruded from guide 17, Which is mounted to the frame 
7 in a position substantially, loWer than the axle 19. 

[0021] FIG. 1 shoWs the right extruded front guide shoWn 
partially cut aWay. The right crank arm 18 rotates With the 
axel 19 such that the ?rst end 14 of the right loWer linkage 
member 13 rotates in a circular path 21. The second end 15 
of the right loWer linkage member 13 moves in a recipro 
cating linear path 22 folloWing the rolling Wheels 16 in the 
front extruded guide 17. The right leg link also has a right 
loWer linkage member extension 10 that is a rigid part of the 
right loWer linkage member 13 and located betWeen the ?rst 
and second end. The right foot support 2 is rotationally 
mounted to the right loWer linkage member extension 10 
though pivot point 20 such that the foot support 2 is located 
substantially above the loWer linkage member and betWeen 
the ?rst and second ends. 

[0022] The right upper arm 1 is linked to the right foot 
support 2 such that they move in opposite directions. That is, 
the opposite motion of the upper arms is achieved through 
linkage components on the same side as the foot support 2, 
but is not dependent on the motion of the opposite foot 
support. The right linkage arm 5 is rotationally fastened to 
the frame 7 through pivot point 6. The right upper arm 1 is 
rotationally fastened to the frame 7 at pivot point 8 The 
bottom link 9 is solid and rotationally fastened to the bottom 
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of the right linkage arm 5 and the right loWer linkage 
member extension 10. The top link 11 is rotationally fas 
tened to the top of the right linkage arm 5 and the right upper 
arm 1. 

[0023] As the user pushes the right foot support 2 forWard 
as shoWn, the bottom link 9 Will move the bottom of the right 
linkage arm 5 forWard. The right linkage arm 5 rotates about 
pivot point 6 such that the top of the right linkage arm 5 
moves back. The top link 11 pushes the right upper arm 1 
back. The right upper arm rotates about pivot point 8 such 
that the right hand grip 12 moves back toWards the user. 

[0024] The forWard motion of the right foot support 2 
results in the backWards movement of right hand grip 12 
Without being linked to the left side components. This results 
in the natural forWard motion of the foot With the backWard 
motion of the hand on the same side- As the cycle of the right 
foot support 2 continues to a backWards motion, the right 
hand grip 12 Will start a forWard motion. The user can direct 
force into the handgrip, footplate or both to cause the 
motion. The length and connection points of the various 
components causes the movement of the handgrip to be 
substantially the same as the movement of the foot support. 
Since such movements are substantially the same, it feels 
natural to the user. The same motions occur on the left side 
of the exerciser, connected to and 180 degrees out of phase 
With the right through the axle 19. As a consequence, there 
is substantially a 1:1 arm to leg motion to realiZe a natural 
arm sWing rhythm. Such contrasts, for instance, With con 
ventional semi-recumbent exercisers that cause the legs to 
travel by a distance to complete a cycle that is a multiple 
number of times greater than the distance traveled by the 
arms to complete the cycle and thus the legs move faster 
than the arms to travel the greater distance. Such conven 
tional semi-recumbent exercisers so not have a substantially 
1:1 arm to leg motion, but rather have a 1:(2-3) arm to leg 
motion. 

[0025] The right foot support 2 is not alloWed to rotate 
freely With respect to the right loWer linkage arm extension 
10. The right foot support bracket 23 is rigidly connected to 
the right foot support 2. The right foot support link 24 is 
rotationally mounted to the right foot support bracket 23 at 
one end and rotationally mounted to the right linkage arm 5 
at the other end. As the right loWer linkage member 13 and 
associated, linked components proceed through the move 
ments described, the movements of the right linkage arm 5 
transmitted through the foot support link 24 and right foot 
support bracket 23 to the right foot support 2 cause the 
portions of the foot support 2 to move through the paths 
shoWn in FIG. 2. ShoWn are the paths of the foot support toe 
end 25, center 26 and heel end 27. The motion of the foot 
support While folloWing these paths feels comfortable to the 
user of the exerciser While seated in a semi recumbent 
position. 

[0026] Turning to FIGS. 1 and 2, the paths of the portions 
of the foot support Were generated by plotting the location 
of the foot support points as the right crank arm 18 moves 
through 360 degrees of rotation. The points plotted represent 
rotation of 10-degree increments. The points labeled A 
represent the foot pedal or foot support points When the 
Wheels 16 and second end 15 of right loWer linkage member 
13 are at the furthest forWard point of the reciprocating 
motion in front extruded guide 17. The points labeled B 
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represent the foot support points When the crank arm 18 is 
rotated 10 degrees further. Note that during this initial period 
When the loWer linkage member starts to move back, the toe 
end of the foot support is dropping faster than the heel end. 

[0027] The toe end of the foot supports each travel along 
a path Whose geometry intersects itself to de?ne tWo oblong, 
orbital paths that share a common end point of their respec 
tive oblong dimensions. The other end of the respective 
oblong dimensions are at different elevations. The oblong, 
orbital path With the higher other end has a steeper curvature 
than the other of the oblong, orbital paths, thereby resulting 
in faster rising or loWering (as applicable) movement than 
along the other of the tWo oblong, orbital paths. As the foot 
supports travel in one of a forWard direction and a backWard 
direction, the toe loWers initially faster to Where the orbital 
paths intersect than it does after passing this intersection. As 
the foot supports travel in the other of the forWard direction 
and the backWard direction, they rise faster after passing 
Where the orbital paths intersect than before. As the toe 
folloWs the oblong, orbital path in either the forWard or 
reverse direction, a portion of the path being folloWed may 
be considered arcuate or curved. 

[0028] The center of the foot supports each travel along a 
path Whose geometry is substantially oblong, orbital and 
longitudinally symmetric, e.g., substantially elliptical and 
forming a nearly perfect ellipse. If this path is considered to 
de?ne tWo longitudinal paths, then each is arcuate or curved. 

[0029] The heel end of the foot supports each travel along 
a path Whose geometry is substantially oblong, orbital and 
longitudinally asymmetric. The geometry may be that of tWo 
longitudinal portions, but With one having a steeper curva 
ture than the other. This steeper curvature signi?es rising or 
loWering (as applicable) faster than along the other longi 
tudinal portion. The top longitudinal portion may be con 
sidered as being arcuate. The other is straighter yet inclined. 

[0030] As can be appreciated from FIG. 2, the toe, center 
and heel portions of the foot support travel in different 
geometric patterns With respect to each other. Within the 
scope of the invention, these geometric patterns can be 
further varied by altering the location Where the foot support 
bracket 23 attaches to the foot support link 24, such as by 
shortening or lengthening the foot support link 24 if the foot 
support bracket 23 is to be attached to an end of the foot 
support link 24 as shoWn. Preferably, such an alteration still 
results in the geometric patterns folloWed by the heel, center 
and toe portions of the foot supports to differ from each other 
yet keeping the center folloWing a substantially elliptical 
orbital pattern. The location of connection of the pivot 20 
With the right loWer linkage member extension 10 may need 
to be moved to compensate for the different geometric 
patterns folloWed by the heel and toe portions While keeping 
the center folloWing a substantially elliptical path. LikeWise, 
the location of the connection of the pivot With the left loWer 
linkage may need to be moved. 

[0031] FIG. 3 shoWs an alternate embodiment controlling 
the motion of the foot support using a sliding, spring-loaded 
link. One end of a modi?ed foot pedal link 29 is rotationally 
mounted to the right linkage arm 5 and the other end has a 
rigidly mounted shaft 30. The shaft runs through a collar 31 
such that it is free to slide on the shaft 30. The collar 31 is 
rotationally mounted to the foot pedal bracket 23 at pivot 
point 43. TWo compression springs 33 are mounted around 
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the shaft 30 such that one exerts force against the bottom of 
the collar 31 and the top of the modi?ed foot pedal link 29 
While the other exerts a force against the top of the collar 31 
and the end stop 32. The length of the shaft 30 and modi?ed 
foot pedal link are such that the springs hold the collar and 
pivot point 43 in the same position as When it Was rigidly 
linked. 

[0032] The effect is the same that the non-sliding foot 
support link 24 has, causing the points on the foot support 
to trace the exact same paths shoWn in FIG. 2. In the 
position shoWn, the foot support 2 can be rotated in the 
direction shoWn by the user about pivot point 20 such that 
the collar 31 slides up or doWn the shaft 30, further com 
pressing either compression spring 33. In this Way the user 
can rotate the foot support a small amount against spring 
force to accommodate individual preferences in foot rotation 
as the user pedals the machine. 

[0033] The contents of US. patent application Ser. No. 
101462,952 described hoW an over riding clutch can be used 
to either prevent the device from being pedaled backWard or 
prevent the user from feeling any resistance When pedaling 
backWard. In the present embodiment, there is no over 
running clutch so the drive train is directly connected to the 
alternator. This maximiZes the inertia of the drive train and 
also alloWs the user to pedal backWard and still get the same 
resistance as pedaling forWard. The alternator Works just as 
Well When rotated in either direction. 

[0034] FIG. 4 shoWs hoW the rolling Wheels 16 are guided 
in the front extruded guide 17. The problem With guiding 
multiple rolling Wheels in tracks that can see forces in 
multiple directions is that at times the top edge of a Wheel 
can come into contact With the track at the same time as the 
bottom. This causes the Wheel to slide against both surfaces 
instead of rolling. This leads to squeaking and Wear. The 
front extruded guide 17 has one rounded track 34 and three 
other ?at surfaces 35 that can contact the Wheels 16. 

[0035] If upWard or sideWays forces are applied to the 
loWer linkage member 13 the Wheel Would shift upWards or 
sideWays. The Wheels contact one of the ?at surfaces 35 such 
that only the top or bottom of the Wheels Would contact at 
any one time so the Wheels continue to roll With no sliding. 

[0036] FIGS. 5 and 6 illustrate an improved method of 
applying force to the loWer linkage member 13 to move the 
mechanism through the dead spot. A lever arm 36 is rota 
tionally mounted to a bracket 37 thru pivot point 42. The 
bracket 37 is rigidly mounted to the extruded front guide 17. 
The lever arm 36 has a Wheel 38 rotationally mounted to the 
?rst end end. A spring 39 presses the second end of the lever 
arm 36 against an end stop 40 such that the lever arm can 
rotate no further. The Wheels 16 Will roll in the forWard 
direction shoWn, the loWer linkage member 13 folloWing 
With them as the user pedals the device. The ramp 41 is 
rigidly attached to the second end of the loWer linkage arm 
13. As the loWer linkage member 13 moves forWard, the 
ramp 4 begins to engage the Wheel 38. 

[0037] FIG. 6 shoWs the loWer linkage member 13 in the 
furthest forWard position Which is Where the dead spot 
occurs. The Wheel 38 has rolled further up the ramp 41 
lifting the ?rst end of the lever arm 36 and loWering the 
second end compressing the spring 39 further. This action 
applies a force F1 through the Wheel 38 to the ramp 41 to 
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push the second end of the lower linkage member 13 doWn. 
This force causes the loWer linkage arm to move thru its 
motion to keep the mechanism moving through this motion. 
The ramp 41 is shaped to keep the direction of the force F1 
doWnWard to keep the motion of the loWer linkage member 
moving forWard thru its motion the entire time the Wheel 16 
is engaged With the ramp 41. 

[0038] The function of the spring 39 may be replaced by 
other structures and arrangements that impart forces to any 
of the movable components of the exerciser to push the foot 
supports or arms out of the dead spots. The forces may be 
applied in almost any spot of the exerciser and may come 
from rubber bumpers (having elastic and resilient proper 
ties), other types of compression or extension springs, 
compressible or expandable foams, electric motors, and 
Weights. Any of these may be applied to the components of 
the drive train such as the crank arm and linkage member, 
and/or be applied to the foot supports or arms. In addition, 
an electric charge may be generated by a resistance mecha 
nism to create a torque that rotates the drive train forWard or 
back and thus move the foot supports 2 out of the dead spots. 
Even the geometry of the exerciser as concerns the spatial 
relationship betWeen the position of the foot supports 2 and 
the track 34 help get the foot supports out of the dead spots, 
i.e., the foot supports 2 are higher in elevation over the track 
34 as opposed to being at the same level of elevation. 

[0039] FIG. 7 illustrates structure useful in moving the 
foot supports out of dead spots. The function of the com 
pression spring 51 that exerts force F1 and hoW the loWer 
linkage member 13 is moved to direct the foot supports 2 out 
of the dead spots is described in pending patent application 
Ser. No. 10/462,952 Whose contents are incorporated by 
reference. The Weight 52 is af?xed to the crank arm 18 and 
the resultant force F2 are also described as moving the loWer 
linkage member 13 to direct the foot supports 2 to move out 
of the dead spots. 

[0040] In addition, the compression spring 53, if com 
pressed by the loWer linkage member 13 as shoWn, exerts a 
force F3 that also tends to push the loWer linkage member 
13 forWard or back and thus move the foot supports 2 out of 
the dead spots. 

[0041] Also, an extension spring 54, if stretched by the 
loWer linkage member 13, exerts a force F3 that tends to pull 
the loWer linkage member 13 forWard or back and thus move 
the foot supports 2 out of the dead spots. 

[0042] If the resistance mechanism 55 Were an electric 
motor or generator, then an electric charge may be momen 
tarily applied to create a torque to rotate the drive train 
forWard or back to also move the loWer linkage member and 
thus the foot supports out of the dead spots. The resistance 
mechanism 55 may be any type of conventional variable 
energy absorber that provides resistance. A suitable candi 
date may be an alternator and electronic controls arranged to 
provide different kinds of resistance in response to move 
ment of the foot supports. The resistance may be isokinetic 
Where speed is held at a constant rate, constant force Where 
torque required to rotate the alternator is held constant, and 
constant poWer Where torque to rotate said alternator is 
varied according to speed to produce a constant Work rate or 
poWer. 

[0043] With the semi recumbent exerciser of the present 
invention, the foot supports never disengage the resistance. 
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The foot plates do not change direction and return on the 
same path. They never stop and reverse- they go out on one 
path and return on another path to keep up a continuous 
motion, alWays engaging resistance. 

[0044] Such contrasts With changing pedal direction With 
conventional steppers. Steppers involve a change in direc 
tion of the pedals along one path Where the user has to sloW 
doWn, disengage the resistance mechanism, stop, reverse 
direction, accelerate back up to speed and re-engage the 
resistance. It takes extra force to sloW doWn and speed back 
up. An impact occurs When the resistance is re-engaged as 
the user’s acceleration abruptly changes to more constant 
speed. (In motion equations the change in acceleration is the 
second derivative of velocity and called “jerk”). This is 
generally accomplished using overrunning clutches that 
alloW the user to sloW doWn parts of the drive train While the 
resistance part runs faster. 

[0045] Sometimes When speeding back up the user’s 
velocity can exceed the resistance mechanisms velocity 
brie?y While the clutch engages, and then the user has to be 
de-accelerated to the running speed invoking an even larger 
force to be applied. By one path, What is meant is that the 
pedals generally return along the same path they go out on 
in these type of reversing mechanisms. Such differs from an 
embodiment of the semi recumbent exerciser of the present 
invention in Which continuous motion is accomplished by 
going out on one path and returning on another. 

What is claimed is: 
1. An exerciser comprising a drive train and tWo foot 

supports each pivotally connected to associated linkage 
members of the drive train, each of the tWo foot supports 
having a toe, a center and a heel, the drive train being 
operative to direct movement of the foot supports so that the 
toe, center and heel each travel along respective orbital paths 
of travel that differ from one another in geometric pattern. 

2. A method of exercising, comprising directing move 
ment of tWo foot supports With a drive train so that a toe, 
center and heel of the foot supports travel along respective 
orbital paths of travel that differ from one another in 
geometric pattern, each of the foot supports being pivotally 
connected to associated linkage members of the drive train. 

3. A method of con?guring an exerciser, comprising 
con?guring and arranging a drive train to direct movement 
of tWo foot supports so that a toe, center and heel of the foot 
supports travel along respective orbital paths of travel that 
differ from one another in geometric pattern, each of the foot 
supports being pivotally connected to associated linkage 
members of the drive train. 

4. An exerciser of claim 1, Wherein the orbital path 
traveled by the center of the foot supports is oblong in shape 
betWeen opposite ends, further comprising a structure 
arranged to keep the tWo foot supports moving Without 
manual intervention While the foot supports pass through 
dead spots at the opposite ends of the orbital path of travel. 

5. An exerciser of claim 2, Wherein the drive train includes 
a crank, the linkage members including tWo linkages each 
connecting a respective one of the foot supports to the crank, 
the tWo linkages being con?gured to direct the center of the 
foot supports to move along the orbital path, the structure 
being selected from a group consisting of a Weight, a spring, 
a resistance mechanism, a bumper With resilient properties, 
a compressed foam, a lever, and a motor. 
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6. An exerciser of claim 1, Wherein the drive train is 
responsive to movement of the foot supports to exert a 
resistance. 

7. An exerciser of claim 6, Wherein the drive train includes 
a variable energy absorber con?gured and arranged to exert 
the resistance. 

8. An exerciser of claim 1, further comprising a grab bar 
arranged Within reach of a user While entering and leaving 
the seat. 

9. An exerciser of claim 1, further comprising a frame and 
tWo arms, the arms being movable relative to the frame in 
opposite directions and being pivotally attached to the 
frame, further comprising a connection assembly that con 
nects the arms With associated ones of the linkage members 
such that the arms and the foot supports reach respective 
dead spot positions at ends of their respective paths of travel 
at different positions and thereby prevent both from becom 
ing locked in their respective dead spots simultaneously. 

10. An exerciser of claim 1, Wherein each of the linkage 
members include a link that extends betWeen tWo end 
portions and an extension that projects from the link, the foot 
supports being attached to associated ones of the extensions, 
the drive train being arranged to direct the center of the foot 
supports to effect an oblong, orbital path of travel as one of 
the tWo end portions of each of the link elements effects 
orbital motion and a further of the tWo end portions of each 
of the link elements effects reciprocating motion back and 
forth. 

11. An exerciser of claim 1, Wherein the drive train is free 
of any overrunning clutch. 

12. An exerciser of claim 1, Wherein a geometry of the 
respective orbital path of travel that the center takes is 
substantially oblong, orbital and symmetric longitudinally. 

13. An exerciser of claim 1, Wherein a geometry of the 
respective orbital path of travel that the toe takes intersects 
itself to de?ne tWo oblong, orbital paths. 

14. An exerciser of claim 1, Wherein a geometry of the 
respective orbital path of travel that the heel takes is oblong, 
orbital and asymmetric longitudinally. 

15. An exerciser of claim 12, Wherein the substantially 
oblong, orbital and symmetric longitudinal path is substan 
tially elliptical. 

16. An exerciser of claim 13, Wherein one of the tWo 
oblong, orbital paths is Wider in a direction transverse to a 
direction of elongation than a further of the tWo oblong, 
orbital paths. 

17. An exerciser of claim 13 Wherein each of the tWo 
oblong, orbital paths have an oblong dimension that shares 
an end Where the tWo oblong, orbital paths intersect and each 
has a further end opposite, the further end of one of the tWo 
oblong, orbital paths being at a higher elevation than a 
further of the tWo oblong, orbital paths. 

18. An exerciser of claim 17 Wherein as the foot supports 
travel in one of a forWard direction and a backWard direc 
tion, the toe loWers initially faster to Where the orbital paths 
intersect than after and as the foot supports travel in the other 
of the forWard direction and the backWard direction rises 
faster after passing Where the orbital paths intersect than 
before. 

19. An exerciser of claim 14 Wherein the geometry 
includes tWo longitudinal portions asymmetric to each other 
one of Which having a steeper curvature than the other of the 
tWo longitudinal portions. 
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20. A method of claim 2, Wherein the orbital paths 
traveled by the center of the foot supports is oblong in shape 
betWeen associated opposite ends, further comprising keep 
ing the tWo foot supports moving Without manual interven 
tion While the centers of the foot supports pass through dead 
spots at the associated opposite ends of the orbital paths of 
travel. 

21. A method of claim 3, Wherein the orbital paths 
traveled by the center of the foot supports is oblong in shape 
betWeen associated opposite ends, further comprising con 
?guring and arranging a structure to keep the tWo foot 
supports moving Without manual intervention While the 
centers of the foot supports pass through dead spots at the 
associated opposite ends of the orbital paths of travel. 

22. An exerciser, comprising a foot support, a drive train 
that includes a linkage member having a link element that 
extends betWeen tWo end portions, the linkage member 
having an extension that extends from the link element, the 
foot support being secured to the extension, the drive train 
being con?gured and arranged to direct a center of the foot 
support to travel along an oblong, orbital path of motion 
relative to a frame as one of the tWo end portions of the link 
element effects orbital motion and a further of the tWo end 
portions of the link element effects reciprocating motion 
back and forth, the link element and the extension being 
integrally formed or in rigid connection With each other to 
prevent movement relative to each other. 

23. A method of exercising, comprising directing a center 
of a foot support to travel along an oblong, orbital path of 
motion relative to a frame as one of the tWo end portions of 
a link element of the drive train effects orbital motion and a 
further of the tWo end portions of the link element effects 
reciprocating motion back and forth; the link element 
extending betWeen the tWo end portions, the linkage mem 
ber having an extension that extends from the link element, 
securing the foot support to the extension, and preventing 
movement of the link element and the extension relative to 
each other by integrally forming or rigidly connecting the 
link element and the extension to each other. 

24. A method of con?guring an exerciser, comprising 
con?guring and arranging a drive train to direct a center of 
a foot support to travel along an oblong, orbital path of 
motion relative to a frame as one of tWo end portions of a 
link element of the drive train effects orbital motion and a 
further of tWo end portions of the link element effects 
reciprocating motion back and forth; extending the link 
element betWeen the tWo end portions, extending an exten 
sion of the linkage member from the link element, securing 
the foot support to the extension, and preventing movement 
of the link element and the extension relative to each other 
by integrally forming or rigidly connecting the link element 
and the extension to each other. 

25. An exerciser of claim 22, further comprising a seat 
arranged so that a user may place a foot on the foot support 
While seated. 

26. An exerciser of claim 22, Wherein the foot support is 
pivotally connected to the extension. 

27. An exerciser of claim 22, Wherein the foot support is 
at a higher elevation than Where the link element effects the 
reciprocating movement back and forth. 

28. An exerciser of claim 22, further comprising a further 
linkage member that has a further extension; a further foot 
support connected to the further extension; tWo arms mov 
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able back and forth in opposite directions from each other, 
and connecting linkages that link the arms to respective ones 
of the extensions. 

29. An exerciser of clam 28, Wherein the arms and the 
linkage members are arranged such that the arms and the 
foot supports reach respective dead spot positions at ends of 
their respective paths of travel at different positions and 
thereby prevent both from becoming locked in their respec 
tive dead spots simultaneously. 

30. An exerciser of claim 22, Wherein the extension 
extends from the link element at a location that is spaced 
from the end portions of the link element. 

31. A method of claim 23, Wherein the orbital paths 
traveled by the center of the foot supports are each oblong 
in shape betWeen associated opposite ends, further compris 
ing keeping the tWo foot supports moving Without manual 
intervention While the centers of the foot supports pass 
through dead spots at the associated opposite ends of the 
orbital paths of travel. 

32. Amethod of claim 24, further comprising con?guring 
and arranging a structure to keep the tWo foot supports 
moving Without manual intervention While the centers of the 
foot supports pass through dead spots at the associated 
opposite ends of the orbital paths of travel. 

33. An exerciser, comprising a frame, tWo pivot connec 
tions spaced from each other and secured to the frame, a foot 
linkage member, an arm, and a connection linkage in pivotal 
connection With each of the foot linkage member, the arm 
and one of the tWo pivot connections, the arm being pivot 
ally connected to pivot about a further of the tWo pivot 
connections. 

34. A method of exercising, comprising pivoting a con 
nection linkage relative to each of a foot linkage member 
and an arm and about one of tWo pivot connections that are 
spaced from each other, pivoting the arm about a further of 
the tWo pivot connections. 

35. A method of con?guring an exerciser, comprising 
con?guring and arranging a connection linkage to pivot 
relative to each of a foot linkage member and an arm and 
about one of tWo pivot connections that are spaced from 
each other, con?guring and arranging the arm to pivot about 
a further of the tWo pivot connections. 

36. An exerciser of claim 33, further comprising a foot 
support attached to the foot linkage member, and a seat 
arranged so that a user may place a foot on the foot support 
While seated. 

37. An exerciser of claim 33, Wherein the foot linkage 
member includes an extension, further comprising a foot 
support pivotally connected to the extension. 

38. An exerciser of claim 33, Wherein the linkage member 
includes an element and an extension projecting from the 
element, further comprising a foot support pivotally con 
nected to the extension, and a drive train arranged to direct 
the foot support to folloW an oblong orbital path as one 
portion of the element effects an orbital motion and a further 
portion of the element effects a reciprocating back and forth 
motion. 

39. An exerciser of claim 33, further comprising a foot 
support attached to the foot linkage member, Wherein the 
connection linkage includes a solid link that effects the 
pivotal connection to the linkage member, an angular ori 
entation of the foot support being controlled by pivotal 
movement of solid link. 
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40. An exerciser of claim 33, further comprising a foot 
support attached to the foot linkage member, and spring 
elements arranged to bias the foot support and being 
mounted to a shaft, the shaft being secured to the connection 
linkage and to the foot support. 

41. An exerciser of claim 40, Wherein the linkage member 
includes an extension, further comprising a foot support 
pivotally connected to the extension, the shaft being secured 
to the connection linkage and to the foot support, the spring 
elements de?ning an angular orientation of the foot support 
With respect to the extension. 

42. A method of claim 34, further comprising biasing a 
foot support that is attached to the foot linkage member. 

43. A method of claim 35, further comprising con?guring 
and arranging a foot support to bias and attaching the foot 
support to the foot linkage member. 

44. An exerciser, comprising a guide having a bottom, tWo 
sides and a top, the top including tWo top portions separated 
from each other, the bottom including at least one con?gu 
ration of a curved track that faces opposite one of the tWo top 
portions and a further con?guration of a further track that 
faces opposite the other of the tWo top portions, the at least 
one curved track having a curvature. 

45. An exerciser of claim 44, Wherein the further track is 
a ?at track spaced from the at least one curved track and 
facing opposite the other of the tWo top portions, the ?at 
track having a substantially ?at con?guration. 

46. An exerciser of claim 45, Wherein the sides each have 
inner facing surfaces that are substantially ?at in con?gu 
ration. 

47. An exerciser of claim 46, Wherein the top portions 
each have an inner facing surface that is substantially ?at in 
con?guration. 

48. An exerciser of claim 44, further comprising a linkage 
member having tWo Wheels, one of the Wheels being on the 
at least one curved track and the other of the Wheels being 
on the further track, the guide being con?gured With the tWo 
sides and top portions arranged so that While the Wheels are 
rolling upon their respective tracks, the Wheels are spaced 
out of contact from the top portions and adjacent one of the 
tWo sides and, in response to forces that tend to lift at least 
one of the Wheels off the curved or further track as appli 
cable, the Wheels shift accordingly but Without both top and 
bottom of the Wheels contacting the guide simultaneously. 

49. An exerciser of claim 44, further comprising a linkage 
member having tWo Wheels, one of the Wheels being pre 
dominantly on the at least one curved track and the other of 
the Wheels being predominantly on the ?at track, the guide 
being con?gured to alloW the Wheels to roll back and forth 
Without ever sliding. 

50. An exerciser of claim 49, further comprising a drive 
train that directs movement of the linkage member and 
thereby the Wheels back and forth; and foot supports, the 
linkage member moving in response to movement of the 
foot supports. 

51. An exerciser of claim 50, Wherein the drive train is 
free of an overrunning clutch. 

52. An exerciser, comprising tWo foot supports; tWo 
linkage members each connected to respective ones of the 
foot supports; each of the linkage members having Wheels, 
the foot supports being movable under direction of the 
linkage members along an oblong orbital path having tWo 
end positions that constitute dead spots; a guide along Which 
the Wheels engage to roll; at least one of the linkage 
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members having a ramp; a lever arm having a follower 
positioned to move along the ramp; and a force element 
responsive to forces exerted by the lever arm from the 
folloWer moving along the ramp to tension so as to compel 
the folloWer to continue moving along the ramp at least until 
the foot supports pass through the dead spots. 

53. An exercise device comprising: 

a frame having a pivot axis de?ned thereon, said frame 
con?gured to be supported on a ?oor; 

a ?rst and a second link, each having a foot engaging 
portion; 

a ?rst and second coupling member, each associated With 
and pivotally coupling a respective one of said links to 
said pivot axis at a predetermined distance therefrom so 
that a ?rst end of said foot link travels in an arcuate path 
about said axis; 

a guide supported by said frame and operative to engage 
said links and to direct a second end of each link along 
a preselected, reciprocating path of travel as the ?rst 
end of each said link travels along said arcuate path; so 
that When said exercise device is in use, and When the 
second end of said link travels rearWard along said 
reciprocating path of travel from a forWard end thereof, 
the toe of the foot engaging portion initially loWers at 
a faster rate than the heel, and so that the heel of said 
foot engaging portion travels in a path Which does not 
encompass said pivot axis. 

54. An exerciser, comprising a drive train that includes a 
linkage member arranged to effect back and forth motion, 
the linkage member having an end With Wheels, and a guide 
con?gured to guide the end of the linkage member that has 
the Wheels so that the Wheels roll along a track of the guide 
in a reciprocating manner, the track being con?gured so that 
even in response to forces that lift the Wheels off the track 
to cause the Wheels to engage a further surface of the guide, 
the Wheels roll along the further surface Without sliding. 

55. A method of exercising, comprising driving an end of 
a linkage member of a drive train in a reciprocating manner, 
guiding the end of the linkage member Within a guide so that 
Wheels at the end of the linkage member roll along a track, 
lifting the Wheels off the track in response to forces to cause 
the Wheels to engage a further surface of the guide, and 
rolling the Wheels along the further surface Without sliding. 

56. A method of con?guring an exerciser, comprising 
con?guring and arranging an end of a linkage member of a 
drive train to be driven in a reciprocating manner, con?g 
uring and arranging a guide to guide the end of the linkage 
member so that Wheels at the end of the linkage member roll 
along a track, and con?guring and arranging the track so that 
even in response to forces that lift the Wheels off the track 
and cause the Wheels to engage a further surface of the 
guide, the Wheels roll along the further surface Without 
sliding. 

57. An exerciser, comprising a drive train con?gured and 
arranged to guide centers of foot supports to move back and 
forth in an oblong, orbital pattern and to guide extensions of 
linkage members to move in unison With the foot supports, 
the drive train being con?gured and arranged to direct one 
of tWo portions of each of the linkage members to recipro 
cate back and forth and direct a further of the tWo portions 
of each of the linkage members to move in an orbital 
manner, the extensions being con?gured and arranged to 
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project from a region intermediate of associated ones of the 
tWo portions to an elevation higher than the one of the tWo 
portions that reciprocates back and forth. 

58. Amethod of exercising, comprising moving centers of 
foot supports back and forth in an oblong, orbital pattern, 
moving extensions of linkage members in unison With the 
foot supports, directing one of tWo portions of each of the 
linkage members to reciprocate back and forth and directing 
a further of the tWo portions of each of the linkage members 
to move in an orbital manner, projecting the extensions from 
a region intermediate of associated ones of the tWo portions 
to an elevation higher than the one of the tWo portions that 
reciprocates back and forth. 

59. A method of con?guring an exerciser, comprising 
con?guring and arranging a drive train to guide centers of 
foot supports to move back and forth in an oblong, orbital 
pattern and to guide extensions of linkage members to move 
in unison With the foot supports, con?guring and arranging 
the drive train to direct one of tWo portions of each of the 
linkage members to reciprocate back and forth and direct a 
further of the tWo portions of each of the linkage members 
to move in an orbital manner, con?guring and arranging the 
extensions to project from a region intermediate of associ 
ated ones of the tWo portions to an elevation higher than the 
one of the tWo portions that reciprocates back and forth. 

60. An exerciser, comprising arms con?gured and 
arranged to move back and forth relative to a frame betWeen 
dead spots at ends of a path, foot supports con?gured and 
arranged to move back and forth relative to the frame in an 
oblong, orbital path betWeen dead spots at ends of the path, 
and a force mechanism con?gured and arranged to exert a 
force to prevent the arms and the foot supports from remain 
ing locked in their respective dead spots independent of any 
manual intervention. 

61. A method of exercising, comprising moving arms 
back and forth betWeen dead spots at ends of a path, moving 
foot supports in an oblong, orbital path betWeen dead spots 
at ends of the path, exerting a force to prevent the arms and 
the foot supports from remaining locked in their respective 
dead spots independent of any manual intervention. 

62. A method of con?guring an exerciser, comprising 
con?guring and arranging arms to move back and forth 
relative to a frame betWeen dead spots at ends of a path, 
con?guring and arranging foot supports to move back and 
forth relative to the frame in an oblong, orbital path betWeen 
dead spots at ends of the path, and con?guring and arranging 
a force mechanism to exert a force to prevent the arms and 
the foot supports from remaining locked in their respective 
dead spots independent of any manual intervention. 

63. An exerciser, comprising arms con?gured and 
arranged to move back and forth relative to a frame to 
traverse an arm traveling distance de?ned betWeen ends of 
a path of motion of the arms, foot supports con?gured and 
arranged to move back and forth relative to the frame to 
traverse a foot traveling distance de?ned betWeen ends of a 
path of motion of the foot supports, the arm traveling 
distance and the foot traveling distance being substantially 
identical in dimension. 

64. A method of exercising, comprising moving arms 
back and forth relative to a frame to traverse an arm 
traveling distance de?ned betWeen ends of a path of motion 
of the arms, moving foot supports back and forth relative to 
the frame to traverse a foot traveling distance de?ned 
betWeen ends of a path of motion of the foot supports, the 
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arm traveling distance and the foot traveling distance being 
substantially identical in dimension. 

65. A method of con?guring an exerciser, comprising 
con?guring and arranging arms to move back and forth 
relative to a frame to traverse an arm traveling distance 

de?ned betWeen ends of a path of motion of the arms, 
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con?guring and arranging foot supports to move back and 
forth relative to the frame to traverse a foot traveling 
distance de?ned betWeen ends of a path of motion of the foot 
supports, the arm traveling distance and the foot traveling 
distance being substantially identical in dimension. 

* * * * * 


