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STEP-CYCLING APPARATUS 

FIELD OF THE INVENTION 

The present invention relates to the art of step-cycling. 

BACKGROUND OF THE TECHNOLOGY 
PATENT 

A bicycle, also known as a bike, push-pull bike or cycle, is 
a pedal-driven, human-powered, single-track vehicle, having 
two wheels attached to a frame, one behind the other. Bicycles 
were introduced in the 19th century and now they are the 
principal means of transportation in many regions. They also 
provide a popular form of recreation and have been adapted 
for such uses as children’s toys, adult fitness, military and 
police applications, courier services, and bicycle racing. 

The basic shape and configuration of a typical upright 
bicycle has changed little since the first chain-driven model 
was developed around 1885. Many details have been 
improved, but the same shape, principle, and design has 
remained. Two wheeled bicycles need to be moving in order 
to counter gravity or risk falling on the side; thus, staying 
stationary can not be accomplished with two wheels. This 
constant movement is a problem if the bike is going to be used 
as a touring vehicle rather than a sports-machine, since the 
bicycle needs to be permanently moving. 

It has also been proven that bicycling is the one exercise 
that uses the upper leg muscles and forces cardiovascular 
performance. However, it has also been shown that it gives 
much strain to the knee joints. Whether an actual bike or a 
stationary bike is utiliZed, cycling is not an exercise for some 
one with bad knees because the user sits at an angle, putting 
force on the knees and causing stress on the joints. 

In order to ensure correct hip and knee alignment, provid 
ing an optimal, impact free workout, the indoor stepping 
machine was created. This machine was engineered to pro 
mote the development of stabiliZer muscles and correct stand 
ing posture, thus improving balance. The indoor static step 
ping machine is the most practical, efiicient, and 
biomechanically sound stepping machine available today. 
Thorough research of all aspects and parameters of stepping 
and the biomechanical efficiency of the static of stepping 
shows to be the most beneficial exercise for humans. The 
indoor stepping machine has allowed the American public to 
achieve their essential fitness goals in spite ofthe overwhelm 
ing demands and time constraints of today’s society. 

The issue with these stepping machines is that they do not 
move or are static. The pubic would like to have all the 
biomechanical benefits of a stepping machine, but at the same 
time, be able to go places and enjoy the scenery outdoors. 
This is something that the sitting bicycle allows, a means to 
travel long distances outdoors, a means to work, a means of 
true transportation, and a recreational vehicle to exercise. The 
stepping exercise machine simply does not provide such ben 
efits. 
One solution to this problem is the creation of a machine 

that combines the elements of stepping with the benefits of 
mobility. There is a need in the cycling marketplace to have an 
apparatus that a person is able to ride as a means of transpor 
tation and provide low-impact exercise outdoors. Moreover, 
in the stepping industry, it would be desirable to progress 
from the dull static stepping machine, exercising in the same 
place, to a movable machine that incorporates the biome 
chanical elements of stepping. 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
BRIEF DESCRIPTION OF THE SEVERAL 

VIEWS OF THE DRAWINGS 

The foregoing summary, as well as the following detailed 
description ofthe technology, will be better understood when 
read in conjunction with the appended drawings. For illus 
trating the technology, the figures are shown in the embodi 
ments that are presently preferred. It should be understood, 
however, that the technology is not limited to the precise 
arrangements and instrumentalities shown. In the drawings: 

FIG. 1 depicts at least one three-dimensional (3D) embodi 
ment of the technology, where the step-cycling apparatus is 
depicted in its entirety from above. 

FIG. 2 depicts least one 3D embodiment ofthe technology, 
where the step-cycling apparatus shows the driving elements 
from underneath. 

FIG. 3 depicts an exploded-view of at least one embodi 
ment of the technology, where the inner workings of the 
technology are detailed. 

FIG. 4 depicts a side-view of at least one embodiment of 
the technology, where it is depicted how the apparatus func 
tions as one foot-platform, where the crankshaft is pushed 
down from the starting position. 

FIG. 5 depicts a side-view of at least one embodiment of 
the technology, where it is depicted how the apparatus func 
tions as the foot-platform is pushed further down to the bot 
tom position and the crankshaft moves one quarter revolution. 

FIG. 6 depicts a side-view of at least one embodiment of 
the technology, where it is depicted how the apparatus func 
tions as the foot-platform is pushed up (with the force of the 
other platform) from the bottom position and the crankshaft 
moves another quarter revolution. 

FIG. 7 depicts a side-view of at least one embodiment of 
the technology, where it is depicted how the apparatus func 
tions as the foot-platform is pushed further up (with the force 
of the other platform) to starting position and the crankshaft 
moves the final quarter revolution to complete the cycle, and 
the cycle starts over. 

FIG. 8 depicts an exploded-view of at least one embodi 
ment ofthe technology, where it is depicted how the retraction 
engagement system works in detail. 

FIG. 9 depicts a side view of at least one embodiment ofthe 
technology, where it is depicted how the apparatus stands 
before retracting. 

FIG. 10 depicts a side view of at least one embodiment of 
the technology, where it is depicted how the apparatus begins 
retraction. 

FIG. 11 depicts a side view of at least one embodiment of 
the technology, where it is depicted how the apparatus 
appears at the final retraction position. 

FIG. 12 depicts a side view of at least one embodiment of 
the technology, where it is depicted how the apparatus stands 
up-right in a final retracted position. 

FIG. 13 depicts a 3D view of at least one embodiment ofthe 
technology, where it is depicted how the apparatus stands 
up-right in a final retracted position. 

FIG. 14 depicts a 3D view of at least one embodiment ofthe 
technology, where it is depicted how the apparatus functions 
on the ground. 

FIG. 15 depicts at least one embodiment ofthe technology, 
where it is depicted how the apparatus functions to mimic a 
static exercise machine with the help of lift accessories to 
raise the apparatus into a static position. 

DESCRIPTION OF THE TECHNOLOGY 

The present technology depicts an inventive solution to the 
fore mentioned issues related to static stepping machines. 
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Unless otherwise defined, all terms of art, notations and 
other scientific terms or terminology used herein are intended 
to have the meanings commonly understood by those of skill 
in the art to which this invention pertains. ln some cases, 
terms with commonly understood meanings are defined 
herein for clarity and/ or for ready reference, and the inclusion 
of such definitions herein should not necessarily be construed 
to represent a substantial difference over what is generally 
understood in the art. Many of the techniques and procedures 
described, or referenced herein, are well understood and com 
monly employed using conventional methodology by those 
skilled in the art. As appropriate, procedures involving the use 
of commercially available kits and reagents are generally 
carried out in accordance with manufacturer defined proto 
cols and/or parameters, unless otherwise noted. 

The indefinite articles “a” and “an,” as used herein in the 
specification and in the claims, unless clearly indicated to the 
contrary, should be understood to mean “at least one.” 

The phrase “and/ or,” as used herein in the specification and 
in the claims, should be understood to mean “either or bot ” 
of the elements so conjoined, i.e., elements that are conjunc 
tively present in some cases and disjunctively present in other 
cases. Other elements may optionally be present other than 
the elements specifically identified by the “and/or” clause, 
whether related or unrelated to those elements specifically 
identified unless clearly indicated to the contrary. Thus, as a 
non-limiting example, a reference to “A and/ or B,” when used 
in conjunction with open-ended language such as “compris 
ing” can refer, in one embodiment, to A without B (optionally 
including elements other than B); in another embodiment, to 
B withoutA (optionally including elements other than A); in 
yet another embodiment, to both A and B (optionally includ 
ing other elements); etc. 
As used herein in the specification and in the claims, “or” 

should be understood to have the same meaning as “and/or” 
as defined above. For example, when separating items in a 
list, “or” or “and/or” shall be interpreted as being inclusive, 
i.e., the inclusion of at least one, but also including more than 
one, of a number or list of elements, and, optionally, addi 
tional unlisted items. Only terms clearly indicated to the 
contrary, such as “only one of’ or “exactly one of,” or, when 
used in the claims, “consisting of,” will refer to the inclusion 
of exactly one element of a number or list of elements. ln 
general, the term “or” as used herein shall only be interpreted 
as indicating exclusive alternatives (i.e. “one or the other but 
not both”) when preceded by terms of exclusivity, such as 
“either,” “one of,” “only one of,” or “exactly one of.” “Con 
sisting essentially of,” when used in the claims, shall have its 
ordinary meaning as used in the field of patent law. 

FIG. 1 depicts at least one embodiment of the invention in 
3D, comprising the front wheel 101, the steering mechanism 
102, the vertical frame 103, the horizontal frame 108, the 
levers hinge joint 113, the foot-platform 105A and 105B, the 
paddle levers 104A and 104B, the back wheels 107 A and 
107B, the chain assembly 106. The steering mechanism 102, 
further comprising the steering 109, the fork 111, the head 
tube 112, and the handlebars 110. FIG. 2 further depicts an 
embodiment of the invention in 3D showing a different pro 
spective, further comprising, the rear axle 203, the adjustable 
hydraulic pistons 201A and 201B, the piston valves 202A and 
202B, piston stabilizer bar 204 and the connecting rods 304A 
and 304B, as shown in FIG. 3. 

Also seen in FIG. 2 is supporting bar 205, which extends 
downwardly from horizontal frame 108 to piston stabilizer 
bar 204. 

ln at least one embodiment of the invention, as depicted in 
FIG. 2, the step-cycling apparatus accomplishes true variable 

5 

25 

30 

35 

40 

45 

50 

55 

65 

4 
resistance. First, by using at least one adjustable valve 202A 
and 202B, it enables the user to adapt the step velocity/ 
intensity in accordance with body weight or exercise inten 
sity. Second, by turning the variable resistance knobs 202A 
and 202B the adjustable hydraulic pistons 201A and 201B 
allows the step-cycling apparatus to respond to one’s every 
step (at any given intensity setting, the force exerted by the 
user will equal the force returned by the machine) each leg 
independently. This was also made in order to accommodate 
disabled individuals or individuals in physical therapy that 
need to exercise one leg more over the other. 
The invention herein is mainly constructed of an aluminum 

alloy that not only makes it durable but also extremely light 
weight. Other materials that can be used for the same purpose 
to achieve the same result are steel, aluminum, titanium alloys 
and composite materials, such as carbon fiber or Kevlar. The 
wheels 101 and 107A and 107B are made of regular bicycle 
rubber (inner tubing or tubeless can be used) surrounding an 
aluminum radial wheel frame with at least one spoke 206. lt 
is understood that a person skilled in the arts may modify the 
invention herein to accommodate two wheels or four wheels, 
for the same purpose to achieve the same result. The foot 
platforms 105A and 105B were made of plastic covered with 
rubber in order to give grip to the shoes. ln one embodiment 
of the invention, the foot platforms 105A and 105B can be 
accommodated for individuals with no legs by adapting the 
footrest to fit a prosthetic. 
The arched vertical frame 103 is linked to the steering 102 

at the head tube 112 and as depicted in FIG. 8, with horizontal 
bars 804 and 805 linked together with cross bar 808. This 
configuration was created mainly to counter the stresses gen 
erated by the forces the user creates from stepping. The hori 
zontal frame 108 links the vertical frame 103 at the hinge joint 
113. This link was accomplished through welding, but other 
attachments, such as bolts and nuts, can be used for the same 
purpose to accomplish the same result. 

ln one embodiment ofthe technology, FIG. 4-7 depicts the 
dynamics and hydro mechanical aspects ofthe invention. The 
user applies a force 401 on to the foot-platform 105, which in 
turn is attached to the paddle levers 104A and 104B. As force 
401 pushes down from the starting position, the paddle levers 
104A hinge at the hinge joint 113 and, in turn, the force is 
transmitted both to the hydraulic piston 201A, through con 
necting rod 304A, and to the crankshaft 301 at the same time. 
The force is therefore divided and shared between the hydrau 
lic piston 201A and the crankshaft 301 through connecting 
rod 304. Because of this configuration, the user is able to 
move forward since the interlocked crankshaft 301 rotates 
402 the chain assembly 106, which is further interlocked with 
the rear axle 203 and in turn turns the back wheels 107 to 
create the forward motion 403. The crankshaft 301 also, 
pushes the other piston 201B up to starting position in order 
for the cycle to start over and continue again. The apparatus, 
therefore, combines not only the translational motion of the 
wheels 403, but also the resistance ofthe adjustable hydraulic 
piston 201A and 201B, giving the user a tailored exercise in a 
transportation vehicle. lnterlocked herein means to become 
locked together or interconnected, to lock together, unit or to 
connect so that the motion or operation of any part is con 
strained by another. 
At least one embodiment of the complete dynamics of the 

invention is as follows. The paddle lever 104A transmits the 
response from the loads at the top position A of the cycle in 
FIG. 4 to the adjustable hydraulic piston 201A, which is fully 
extended at position A. Simultaneously, the paddle lever 
1 04A transmits the response from the loads at the top position 
A ofthe cycle FIG. 4 to the crankshaft 301 which is on the top 
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ofthe cycle at positionA. Then, at FIG. 5, bottom position B, 
the adjustable hydraulic piston 201A becomes fully com 
pressed, and the adjustable hydraulic piston 201B is fully 
extended. The crankshaft 301 keeps rotating at position C in 
FIG. 6 because it receives rotation from the second paddle 
lever 104B as it receives a load and the adjustable hydraulic 
piston 201B becomes fully compressed. Finally, the crank 
shaft 301 begins to push the paddle lever 104A up again to 
position D at FIG. 7 in order to complete the cycle at position 
A. 
One of the inventive elements of the technology is the 

smooth adjustable hydraulic cylinder resistance. The unique 
resistance adjustment valves 202A and 202B on the hydraulic 
cylinder pistons 201A and 201B not only alloW one to vary 
user resistance, they alloW the user to customiZe resistance for 
each 201A and 201B arm independently. 

There are many configurations of hydraulic pistons 201A 
and 201B that can be used for the same purpose to accomplish 
the same result, such as Water hydraulics and multi-stage 
telescoping cylinders. The simplest actuator configuration is 
a single-acting cylinder, Where fluid is ported to one side of 
the piston, producing output force and motion only in one 
direction. Gravity or external springs return the piston to its 
starting position as the fluid is returned to the reservoir. 
Another example is a double-acting cylinder that ports fiuidto 
either side of the piston to produce force/motion When 
extending and retracting the piston rod. Yet another example 
is a double-end rod cylinder that adds a piston rod extending 
through the cylinder’s rear end cap. ln order to further 
enhance the control hydraulics of pistons 201A and 201B, 
control electronics associated With hydraulic cylinders help 
increase the performance. Another embodiment includes 
using electro hydraulic proportional (servo) pistons and 
sophisticated feedback sensors integrated into the cylinder. 
More common are directional control valves that actuate cyl 
inders automatically or manually. 

ln FIG. 3, by using adjustable hydraulic pistons 201A and 
201B, the technology herein solves the issue of road shock 
transmitted from the rear tires 107A and 107B to the paddle 
levers 104A and 104B. Bumps are transmitted from the rear 
tires 107A and 107B, through the rear axle 203 to the stabi 
liZer bar 302, through the crankshaft 301, and absorbed by 
adjustable hydraulic pistons 201A and 201B that are attached 
to the paddle levers 104A and 104B. As seen in FIG. 3, 
another use of the stabiliZer bar 302 is to adjust the tension, 
using a nut 303, betWeen the crankshaft 301 and the chain 
assembly 106 in order to avoid the loss of tension. 

Most ofthe people using exercise-machines of any kind are 
space restrained. lt Was important for the inventor herein to 
develop a step-cycling apparatus that Was easy to store. ln at 
least one embodiment ofthe technology as seen in FIG. 8, the 
inventive apparatus contains a release mechanism comprised 
of at least one U-shaped spring pin 802 and spring pin plate 
801. The purpose of having this U-shaped spring pin 802 is to 
release the horizontal bar 805 at the release channel 806. 
Once the U-shaped spring pin 802 is pressed, With the aid of 
spring pin plate 801, the entire assembly begins to collapse 
from the upright position of FIG. 9, rotating along frame 
hinge 803 as seen in FIG. 10, finally to rest at the folded 
position of FIG. 11. The step-cycling apparatus in a folded 
position may rest on rubber rests 807 over surface 901, as seen 
in FIG. 11, or vertically as seen in FIG. 12 and FIG. 13 using 
the horiZontal frame 108. As depicted in FIG. 13, Weight and 
portability makes for easy storage and enables the oWner to 
take it Wherever they need to be. 

After years of research, the inventor herein finally found 
that a step-cycling apparatus Was the perfect ansWer to the 
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6 
knee stress issues described above. Stepping or pushing at a 
force of loW magnitude gives sufiicient resistance and thus 
helps build muscle and bone mass While at the same time the 
same apparatus takes you places. These are the principal 
advantages the step-cycling invention herein has over other 
static exercise machines. 

Fitness experts agree that a Weight-bearing Workout is the 
best Way to improve conditioning, increase bone density, 
strengthen muscles, and burn calories efficiently. The step 
cycle FIG. 1 provides for a LoW-lmpact Workout solution. 
Despite providing a good Weight-bearing Workout, the step 
cycle apparatus FIG. 1 is very loW impact. This means less 
stress on your joints during cross training exercises because 
your feet never leave the pedals and therefore do not experi 
ence high impact. The step-cycle apparatus FIG. 1 herein 
provides an excellent cardiovascular Workout, a key part of 
overall fitness. Whether you Want to lose Weight, firm up your 
body, or a combination of both, incorporating cardiovascular 
exercise into your Workout routine is critical to your long 
term success. The many benefits that the step-cycling appa 
ratus of FIG. 1 provide are improved blood circulation, better 
bone and muscle strength, and increase in metabolism and 
decrease in cellulite. 
Most people live busy lives and do not have several hours 

per day to devote to total body exercise, so step-cycling lets 
them get in a good Workout in a minimal amount of time. Due 
to lack of time or due to many other hassles, most people are 
not able to go outdoors to exercise. Having step-cycling exer 
cise equipment indoors easily eliminates this problem. FIG. 
15 depicts at least one embodiment of the invention and hoW 
it Would be issued indoors if the user so required it. The user 
would lift the step-cycle apparatus of FIG. 1, by using at least 
one lift accessory 1401. The user Would place the lift acces 
sory on the horizontal frame 108 to lift the entire apparatus in 
order for the back Wheels 107A and 107B to clear the ground. 
lndoors step-cycling alloWs the user to also do other things, 
like read or Watch TV. 

People can easily carry out their Workout on the step 
cycling machine While Watching the scenery or simply enjoy 
ing the outdoors. Motivation to exercise is a big issue for 
many people, but by using step-cycling apparatus FIG. 1, 
users Will enjoy an easier time staying motivated to get on 
their machine. This is because the user can vary their Workout 
tremendously, depending on the amount of intensity the user 
Wants, and use the step-cycling apparatus as a means to go 
places. Being outdoors helps reduce boredom and increase 
the likelihood that the user Will use step-cycling for loW 
impact cross training on a regular basis. 

Another issue With today’s bicycles is chair discomfort. 
The step-cycling cross training apparatus FIG. 1 eliminates 
the chair, thus a more intense Workout of the legs. Further 
more, the inventive technology alloWs for the user to be able 
to increase resistance, increase the incline, or a combination 
of both. This upright posture is alWays maintained by the user, 
placing the user’s shoulders back, chin up, back straight, and 
abdominals tight. A better Workout is created because upright 
position does not encourage users to lean forward over the 
handles 110. lnstead, the apparatus of FIG. 1 makes sure the 
body Weight is being carried by the loWerbody throughout the 
exercise. 

lt Will be appreciated by those skilled in the art that changes 
could be made to the embodiments described above Without 
departing from the broad inventive concept thereof. lt is 
understood, therefore, that this technology is not limited to 
the particular embodiments disclosed, but it is intended to 
cover modifications Within the spirit and scope of the present 
technology. 
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l claim: 
1. A step-cycling apparatus, comprising: 
A) a front wheel and two back wheels; 
B) a steering mechanism comprising handlebars and a head 

tube, said steering mechanism further comprising a fork 
mounted onto said front wheel; 

C) a vertical frame structurally connected to saidhead tube, 
said vertical frame comprises a levers hinge joint; 

D) a horizontal frame structurally connected to said verti 
cal frame, said horizontal frame comprising a rear axle, 
said two back wheels are mounted onto said rear axle; 

E) two paddle levers that extend from a respective said 
levers hinge joint; 

F) a crankshaft structurally connected to said horizontal 
frame and said two paddle levers; 

G) a chain assembly interlocked with said rear axle, said 
two back wheels turn to create a forward motion when 
said crankshaft rotates said chain assembly; and 

H) a release mechanism to collapse said vertical frame 
from an upright position to a folded position. 

2. The step-cycling apparatus set forth in claim 1, further 
comprising adjustable hydraulic pistons each comprising pis 
ton valves, said adjustable hydraulic pistons structurally con 
nected to a piston stabilizer bar that is structurally connected 
to said horizontal frame. 

3. The step-cycling apparatus set forth in claim 2, further 
characterized in that said vertical frame comprises horizontal 
bars linked together with a cross bar. 

4. The step-cycling apparatus set forth in claim 3, further 
characterized in that said release mechanism comprises at 
least one U-shaped spring pin. 

5. The step-cycling apparatus set forth in claim 4, further 
characterized in that once pressed, said at least one U-shaped 
spring pin releases said horizontal bars from said horizontal 
frame. 

6. The step-cycling apparatus set forth in claim 5, further 
characterized in that said horizontal frame comprises a 
release channel. 

7. The step-cycling apparatus set forth in claim 6, further 
characterized in that said horizontal bars comprise a frame 
hinge. 

8. The step-cycling apparatus set forth in claim 7, further 
characterized in that once pressed, said at least one U-shaped 
spring pin releases said horizontal bars from said release 
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channel to collapse said vertical frame from said upright 
position to said folded position, rotating along said frame 
hinge. 

9. The step-cycling apparatus set forth in claim 2, further 
comprising foot-platforms that each mount on its respective 
of said two paddle levers. 

10. The step-cycling apparatus set forth in claim 2, further 
characterized in that a supporting bar extends downwardly 
from said horizontal frame to said piston stabilizer bar. 

11. The step-cycling apparatus set forth in claim 2, further 
characterized in that said piston valves regulate variable resis 
tance to enable a user to adapt a step velocity/intensity in 
accordance with body weight or exercise intensity. 

12. The step-cycling apparatus set forth in claim 1, further 
characterized in that said vertical frame is arched. 

13. The step-cycling apparatus set forth in claim 9, further 
characterized in that said two back wheels turn to create said 
forward motion when a force is applied onto said foot-plat 
forms, which in turn are each mounted on its respective of 
said two paddle levers, as said force is applied from a starting 
position, said force is transmitted to said adjustable hydraulic 
pistons, and to said crankshaft through a connecting rod, said 
crankshaft rotates said chain assembly, which is further inter 
locked with said rear axle. 

14. The step-cycling apparatus set forth in claim 13, further 
characterized in that said crankshaft pushes each of said 
adjustable hydraulic pistons to said starting position in order 
for a cycle to start over and continue again. 

15. The step-cycling apparatus set forth in claim 2, further 
characterized in that said piston valves regulate variable resis 
tance for each said adjustable hydraulic pistons indepen 
dently of one another. 

16. The step-cycling apparatus set forth in claim 2, further 
characterized in that said adjustable hydraulic pistons are 
water hydraulics, multi-stage telescoping cylinders, an actua 
tor configuration, a double-acting cylinder, or a double-end 
rod cylinder. 

17. The step-cycling apparatus set forth in claim 2, further 
characterized in that said adjustable hydraulic pistons com 
prise directional control valves. 

* * * * * 


