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(57) ABSTRACT 

An elliptical exercise machine includes a bottom frame, tWo 
transmission bars, and tWo stepping bars. The bottom frame 
has a rotating axis, both sides of Which are provided With a 
crank, respectively. One end of each of the tWo transmission 
bars is connected With the corresponding crank. The tWo 
stepping bars are connected With the tWo transmission bars. 
The other end of each of the stepping bars has a dragging 
mechanism mounted on the bottom frame. Driven by the tWo 
sWing arms and the tWo transmission bars, the tWo stepping 
bars perform elliptical motions. Before the tWo stepping bars 
move to the left and right extremities of the elliptical curve, 
the corresponding dragging mechanism is driven to produce a 
quick return action. The tWo dragging mechanisms also 
simultaneously perform reciprocal dragging motions to cor 
rect the elliptical motions of the stepping bars and make the 
motions smoother. 
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ELLIPTICAL EXERCISE MACHINE 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application is a Continuation-In-Part Applica 
tion of Ser. No. 12/778,444, ?led May 12, 2010, and entitled 
“Elliptical exercise machine”, noW pending. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of Invention 
[0003] The invention relates to ?tness equipment and, in 
particular, to an elliptical exercise machine in accord With 
human factors engineering. 
[0004] 2. RelatedArt 
[0005] The conventional elliptical machine design, as 
shoWn in FIG. 9, has a frame 91 Whose front end extends 
upWard With a vertical bar 92. Both sides of the vertical bar 92 
are pivotally installed With tWo sWing arms 93. The rear end 
of the frame 91 is mounted With a driving Wheel 94. Both 
sides of the driving Wheel 94 are disposed With a crank 95, 
respectively. Both sides of the frame 91 are installed With a 
stepping bar 96, respectively. The tWo stepping bars 96 are 
?xed With a stepping board 97, respectively. The tWo stepping 
bars 96 are pivotally connected to the ends of the tWo sWing 
arms 93 by their front ends. The rear ends of the tWo stepping 
bars 96 are connected to the tWo cranks 95, respectively. The 
front end of the stepping bar 96 is dragged by the sWing arm 
93 to perform a reciprocal motion along an arc curve. The rear 
end of the stepping bar 96 is dragged by the crank 95 to move 
along a circular curve. Therefore, the stepping boards 97 on 
the tWo stepping bars 96 can move along an elliptical curve. 
[0006] In order for the elliptical machine to ?t users of 
different siZes, one often has to adjust the length of the crank 
95, thereby satisfying the different footstep spans. HoWever, 
the conventional elliptical machine design ?xes the stepping 
boards 97 on the stepping bars 96, and the tWo stepping bars 
96 are directly connected With the sWing arms 93 and the 
crank 95. Therefore, the higher the steps and the larger the 
footstep span, the angle of the stepping boards during the 
exercise is also larger. This affects the comfort and the force 
exerted on the joints of the user. This is because the design 
does not ?t human factors engineering. 
[0007] Moreover, the conventional elliptical machine has 
elliptical curves. When the motion reaches the left and right 
extremities, the tangential speed has the largest change. 
Therefore, the user may experience frustration When the tWo 
stepping boards 97 move to the extremities of the elliptical 
curves. 

SUMMARY OF THE INVENTION 

[0008] An objective of the invention is to provide an ellip 
tical exercise machine that does not change the tilt angle of the 
pedals according to the height and span of footsteps. This ?ts 
better With human factors engineering. 
[0009] Another objective of the invention is to provide an 
elliptical exercise machine Which has a dragging mechanism 
to lead the elliptical motion When it reaches the left and right 
extremities of the elliptical path. This can signi?cantly 
improve the frustration feeling of the user, making the ellip 
tical motion smoother. 
[0010] A third objective of the invention is to provide an 
elliptical exercise machine that can change the tilt angle of the 
major axis of the elliptical path, thereby simulating inclined 
motions. 
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[0011] To achieve the above-mentioned objectives, the dis 
closed elliptical exercise machine includes: a bottom frame, 
tWo sWing arms, tWo transmission bars, a dragging mecha 
nism, and tWo stepping bars. 
[0012] One end of the bottom frame has a vertical bar. The 
end opposite to the vertical bar further extends upWard With a 
?rst support. The ?rst support has a rotating axis Whose both 
ends have a crank, respectively. 
[0013] The tWo sWing arms are pivotally connected to the 
left and right sides of the vertical bar. The ends of the sWing 
arms are formed With connecting parts that can sWing back 
and forth relative to the vertical bar. 
[0014] One end of the transmission bar is connected With 
the corresponding crank. The other end is connected With the 
connecting part of the corresponding sWing arm. Moreover, 
the transmission bar is formed With a pivotal part near the 
sWing arm. 
[0015] The dragging mechanism is mounted on the bottom 
frame. The tWo stepping bars are pivotally installed on the 
pivotal parts of the transmission bars With one end, respec 
tively. The other end of each of the stepping bars is a dragging 
end. The dragging end has a pivotal element to connect to the 
dragging mechanism. During the dragging process, the step 
ping bars simultaneously perform reciprocal motions of rota 
tions and move. As a user steps on the stepping bars, the 
transmission bars drive the cranks to rotate. Driven by the 
sWing arms and the transmission bars, the stepping bars per 
form elliptical motions. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] These and other features, aspects and advantages of 
the invention Will become apparent by reference to the fol 
loWing description and accompanying draWings Which are 
given by Way of illustration only, and thus are not limitative of 
the invention, and Wherein: 
[0017] FIG. 1 is a perspective vieW of the ?rst embodiment 
of the invention; 
[0018] FIG. 2 is a planar structural vieW of the ?rst embodi 
ment of the invention; 
[0019] FIG. 3 shoWs the usage of the ?rst embodiment, as 
the elliptical motion of the invention reaches its left and right 
extremities; 
[0020] FIG. 4 is a perspective vieW of the second embodi 
ment of the invention; 
[0021] FIG. 5 is a planar structural vieW of the second 
embodiment of the invention; 
[0022] FIG. 6 shoWs that in the second embodiment, the 
length of the ?rst support or second support is adjusted to 
increase the inclination angle of the sliding rail, With the 
changed elliptical curve also indicated; 
[0023] FIG. 7 shoWs that in the second embodiment, the 
length of the ?rst support or second support is adjusted to 
reduce the inclination angle of the sliding rail, With the 
changed elliptical curve also indicated; 
[0024] FIG. 8 shoWs hoW the elliptical curve is changed as 
one adjust the length of the crank in the second embodiment; 
and 
[0025] FIG. 9 is a schematic vieW of a conventional ellip 
tical machine. 

DETAILED DESCRIPTION OF THE INVENTION 

[0026] The present invention Will be apparent from the 
folloWing detailed description, Which proceeds With refer 
ence to the accompanying draWings, Wherein the same refer 
ences relate to the same elements. 
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[0027] Please refer to FIGS. 1 and 2, Which show a ?rst 
embodiment of the disclosed elliptical exercise machine. The 
machine mainly consists of a bottom frame 11, tWo sWing 
arms 21, tWo transmission bars 31, and tWo stepping bars 41. 
[0028] The bottom frame 11 can be disposed on the ground 
stably. The bottom frame 11 has a front end 111 and a rear end 
112. The front end 111 of the bottom frame 11 is installed 
With a vertical bar 13 extending upWard. The rear end 112 is 
extended upWard With a ?rst support 114 and a second sup 
port 113. The ?rst support 114 has a rotation axis 16 horizon 
tally through it, protruding from the left and right sides of the 
?rst support 114. Both ends of the rotation axis 16 have a 
crank 15, respectively. There is a resistance mechanism 14 
that includes a driving Wheel 141 and a resistance Wheel 142 
connecting to the driving Wheel 141 and providing resistance. 
The driving Wheel 141 is mounted on the rotation axis 16 by 
its axis. The resistance Wheel 142 is mounted on the second 
support 113. 
[0029] The tWo sWing arms 21 are pivotally connected to 
the left and right sides of the vertical bar 13 by their one end, 
respectively. The other ends of the tWo sWing arms 21 extend 
doWnWard and form respectively a connecting part 22 that can 
sWing back and forth With respect to the vertical bar 13. 
[0030] The tWo transmission bars 31 are pivotally con 
nected to the tWo cranks 15 by their one end, respectively. 
Their other ends are pivotally connected With the connecting 
parts 22 of the tWo sWing arms 21, respectively. A pivotal 
connecting part 32 is formed on the tWo transmission bars 31 
near the tWo sWing arms 21, respectively. 
[0031] The tWo stepping bars 41 are pivotally connected to 
the pivotal connecting parts 32 of the corresponding trans 
mission bars 31. The other end of each of the stepping bars 41 
is a dragging end 411. Each of the dragging ends 411 has a 
pivotal rotation element 44 to connect to a dragging bar 42 
pivotally. Each of the dragging bars 42 is pivotally connected 
doWnWard to the bottom frame 11 near the resistance mecha 
nism 14. The top surface of each of the stepping bars 41 is 
?xed With a pedal 43. Each of the dragging bars 42 consists of 
an outer tube 421 and an inner tube 422 mounted together. 
Each of the outer tubes 421 is provided With a positioning 
element 423 that ?xes the position of the inner tube 422 
relative to the outer tube 421. This con?guration enables one 
to change the tilt angle of the stepping bar 41 by adjusting the 
length of the dragging bar 42. The tilt angle of the major axis 
of the elliptical path is thus modi?ed to simulate the uphill and 
doWnhill motions. 
[0032] According to the above description, FIG. 3 shoWs 
hoW the ?rst embodiment operates. By stepping the pedals 43 
of the tWo stepping bars 41, the tWo transmission bars 31 drive 
the tWo cranks 15 to rotate around the rotation axis 16 and 
lead the sWing arms 21 to sWing back and forth simulata 
neously With respect to the vertical bar 13. In this manner, the 
pedals 43 perform elliptical motions. The tWo dragging bars 
42 perform reciprocal dragging motions Within a dragging 
angle 0 no greater than 180 degrees, as the tWo stepping bars 
undergo the elliptical motions. So as the feet of the user 
perform elliptical motions, the upWard or doWnWard motion 
of the pedals 43 on the stepping bars 41 are led by the drag 
ging bars 42 to mimic actual Walking of the human body. 
[0033] Moreover, the crank 15 in this embodiment consists 
of an outer tube 151 and an inner tube 152 linked together. A 
positioning element 153 is employed to adjust the length of 
the crank 15, thereby changing the stride height and length as 
the user performs the elliptical motion. Since the pedals 43 
are disposed on the stepping bars 41 and the stepping bars 41 
are pivotally connected to the dragging bars 42, the tilt angle 
of the transmissionbars 31 changes as the length of the cranks 
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15 varies. Nevertheless, as the transmission bars 31 and the 
stepping bars 41 are pivotally connected via the pivotal con 
necting part 32, the tilt angle of the stepping bars 41 is not 
affected even When the tilt angle of the transmission bars 31 
changes. Therefore, the stepping bars 41 are restricted to 
perform the reciprocal sWing actions at the same predeter 
mined angle. The tilt angle of the pedals 43 does not change 
With different stride heights and lengths. This is more com 
pliant With human factors engineering. 
[0034] When this embodiment performs the elliptical 
motion, the pivotal rotation element 44 of the stepping bar 41 
drives the dragging bar 42 to perform a reciprocal dragging 
motion. When the tWo stepping bars 41 move to the left and 
right extremities of the elliptical path, the reciprocal dragging 
motion of the dragging bars 42 generates an inertial quick 
return effect on the tWo stepping bars 41. This mechanism 
improves user’s frustrating feeling When the pedals 43 move 
to the tWo extremities of the elliptical path, making the ellip 
tical exercise machine run smoother. 

[0035] Please refer to FIGS. 4 and 5 for a second embodi 
ment of the invention. This embodiment differs from the ?rst 
embodiment in that a sliding rail 425 and a pivotal rotation 
element 44B replace the dragging bar 42 and pivotal rotation 
element 44. The sliding rail 425 is pivotally mounted on the 
?rst support 114 and the second support 113 of the bottom 
frame 11, above the frictional mechanism 14. The sliding rail 
425 tilts and extends doWnWard toWard the end of the bottom 
frame 11 With the vertical bar 13. One side of the pivotal 
rotation element 44B slides on the sliding rail 425, Whereas 
the other side is pivotally connected to the stepping bar 41. 
[0036] When a user steps on the pedals 43, they drive the 
transmission bars 31 to rotate the cranks 15 With respect to 
each other. At the same time, the stepping bars 41 are driven 
into motion. With the effect of the pivotal rotation element 
44B, the pivotal rotation element 44B of the stepping bar 41 
performs a dragging motion having tWo degrees of freedom in 
moving and rotating on the corresponding sliding rail 425 to 
lead the pedal 43 to form a corresponding elliptical motion. 
When the tWo stepping bars 41 move to the left and right 
extremities of the elliptical path, inertia of the reciprocal 
sliding leads the stepping bars 41 to produce a quick return 
effect. This mechanism improves user’s frustrating feeling 
When the pedals 43 move to the tWo extremities of the ellip 
tical path, making the elliptical exercise machine run 
smoother. 

[0037] Moreover, in this embodiment, the ?rst support 114, 
the second support 113, and the tWo cranks 15 consist of 
respectively an outer tube 114A, 113A, 151 and an inner tube 
114B, 113B, 152 linked together. A positioning element 
114C, 113C, 153 is provided on the outer tube 114A, 113A, 
151 to position the corresponding inner tube 114B, 113B, 
152, respectively. By changing the relative position betWeen 
the inner and outer tubes, one can adjust the lengths of the ?rst 
support 114, the second support 113, and the tWo cranks 15. 
The length adjustment of each of the above-mentioned com 
ponents has three schemes. One is shoWn in FIG. 6. The 
length of the ?rst support 114 or the second support 113 is 
adjusted to increase the inclination angle of the sliding rail 
425 relative to the horiZontal plane. The elliptical path 6 
formed by the pedal 43 tilts toWard the front in comparison 
With the elliptical path 5 before the adjustment, simulating a 
doWnhill motion. 

[0038] The second scheme is shoWn in FIG. 7. The length 
of the ?rst support 114 or the second support 113 is adjusted 
to reduce the inclination angle of the sliding rail 425 relative 
to the horizontal plane. The elliptical path 7 formed by the 
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pedal 43 tilts toward the back in comparison With the elliptical 
path 5 before the adjustment, simulating an uphill motion. 
[0039] Finally, the third scheme is shoWn in FIG. 8. By 
adjusting the length of the crank 15, one can change the 
distance betWeen the left and right extremities of the elliptical 
path of the pedal 43. Therefore, the stride length and stride 
height are both increased. The elliptical path 8 formed by the 
pedal 43 is scaled up from the elliptical path 5 before the 
adjustment. 
[0040] The above-mentioned three schemes all modify the 
elliptical path of the pedal 43 by adjusting the lengths of the 
?rst support 114, the second support 113, and the tWo cranks 
15. They simulate various running states and suit users of 
different builds, compliant With human factors engineering. 
[0041] Although the invention has been described With ref 
erence to speci?c embodiments, this description is not meant 
to be construed in a limiting sense. Various modi?cations of 
the disclosed embodiments, as Well as alternative embodi 
ments, Will be apparent to people skilled in the art. Therefore, 
it is contemplated that the appended claims Will cover all 
modi?cations that fall Within the true scope of the invention. 

1. An elliptical exercise machine, comprising: 
a bottom frame, With a vertical bar provided on one end and 

a ?rst support provided on another end opposite to the 
vertical bar, the ?rst support having a rotating axis With 
a crank on each of the tWo ends thereof; 

tWo sWing arms pivotally connected to the vertical bar, the 
end of the sWing arms being formed With a connecting 
part that sWings back and forth relative to the vertical 
bar; 

tWo transmission bars, each of Which connects to the cor 
responding crank atone end and to the connecting part of 
the corresponding sWing arm at the other end, With a 
pivotal connecting part formed thereon near the corre 
sponding sWing arm; 

a longitudinally extended sliding rail mounted on the bot 
tom frame; 

tWo stepping bars, each of Which is pivotally connected to 
the pivotal connecting part of the corresponding trans 
mission bar at one end and functions as a dragging end 
on the other end, the dragging end being provided With a 
pivotal rotation element to connect to the sliding rail and 
being longitudinally displaceable therein; and 

tWo pedals, each of Which is mounted on a respective one of 
the stepping bars; 

Wherein the stepping bars simultaneously perform recip 
rocal rotating and moving motions, the stepping bars 
drive the transmission bars to rotate the cranks and the 
sWing arms to sWing, so that the pedals perform an 
elliptical motion. 

2-4. (canceled) 
5. The elliptical exercise machine of claim 1, Wherein the 

sliding rail pivotally is installed on the ?rst support and tilts 
doWnWardly toWard the vertical bar, and the pivotal rotation 
element of the dragging end of the stepping bar is connected 
With the sliding rail so that the pivotal rotation element per 
forms a dragging motion With reciprocal movement and rota 
tion along the sliding rail. 
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6. The elliptical exercise machine of claim 1, Wherein the 
bottom frame further has a second support. 

7. The elliptical exercise machine of claim 1, Wherein the 
?rst support consists of an outer tube and an inner tube linked 
together, and a positioning element is provided on the outer 
tube to ?x the position of the inner tube relative to the outer 
tube, thereby adjusting the length thereof. 

8. The elliptical exercise machine of claim 6, Wherein the 
second support consists of an outer tube and an inner tube 
linked together, and a positioning element is provided on the 
outer tube to ?x the position of the inner tube relative to the 
outer tube, thereby adjusting the length thereof. 

9. The elliptical exercise machine of claim 6, Wherein the 
?rst support and the second support consist of an outer tube 
and an inner tube linked together, respectively, a positioning 
element is provided on each of the outer tubes to ?x the 
position of the corresponding inner tube relative to the outer 
tube, thereby adjusting the lengths thereof. 

10. The elliptical exercise machine of claim 1, Wherein the 
crank consists of an outer tube and an inner tube linked 
together and a positioning element is employed to adjust the 
length thereof. 

11. An elliptical exercise machine, comprising: 
a bottom frame, With a vertical bar provided on one end and 

a ?rst support provided on another end opposite to the 
vertical bar, the ?rst support having a rotating axis With 
a crank on each of the tWo ends thereof; 

tWo sWing arms pivotally connected to the vertical bar, the 
end of the sWing arms being formed With a connecting 
part that sWings back and forth relative to the vertical 
bar; 

tWo transmission bars, each of Which connects to the cor 
responding crank at one end and to the connecting part of 
the corresponding sWing arm at the other end, With a 
pivotal connecting part formed thereon near the corre 
sponding sWing arm; 

a dragging mechanism mounted on the bottom frame, the 
dragging mechanism including a sliding rail pivotally 
installed on the ?rst support and tilting doWnWard 
toWard the vertical bar; 

tWo stepping bars, each of Which is pivotally connected to 
the pivotal connecting part of the corresponding trans 
mission bar at one end and functions as a dragging end 
on the other end, the dragging end being provided With a 
pivotal rotation element to connect to the dragging 
mechanism, the pivotal rotation element of the dragging 
end of each stepping bar being connected With the slid 
ing rail so that the pivotal rotation element performs a 
dragging motion With reciprocal movement and rotation 
along the sliding rail; and 

tWo pedals, each of Which is mounted on a respective one of 
the stepping bars; 

Wherein the stepping bars simultaneously perform recip 
rocal rotating and moving motions, the stepping bars 
drive the transmission bars to rotate the cranks and the 
sWing arms to sWing, so that the pedals perform an 
elliptical motion. 


