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I. Abstract:  

The purpose of this project is to design a test 

fixture or suit of text fixtures to replicate the 

real-world stresses that a treadmill belt 

experiences. This will help our client to 

evaluate and compare future belt designs 

faster and without any public exposure. Our 

optimal design is based on simplicity and 

efficiently that would meet the requirements 

that our client sat for us to follow. 

II. Introduction 

Life fitness had multiple issues with their 

design that would make it unrealistic thus, 

unreliable data to make any changes in the 

belt’s material. First of all, feet were 

constantly to hit the same spot. Feet were 

also getting dragged by the belt. We used 

data collected by our client to determine 

what type of motor we will use with what 

characteristics.  

 

Figure 1: Speed table of runners 

 

According to the speed data collected we 

have chosen the most suitable motor for this. 

The motor is 2.5 hp (1.9 kW) 48 volts 

 

Figure 2: Chosen motor  

 

Figure 3: Speed-Torque graph[1]  

 

 

Figure 4: Motor Information  

 

III. Mechanical Design  

Our design is based on having two motors 

for each foot; the main idea is to get both 

feet to walk with the treadmill like a real 

human in terms of changing speed according 

to the belt. A coupler is attached to the shaft 

of the motor to attach an encoder that would 

provide speed and positioning of both feet. 

In order to match the speed of the feet with 

the belt we designed a wheel that would be 

constantly rolling on the belt with an 



encoder attached to it that would send 

signals to the Arduino to change speed of 

both feet based on data collected. Both feet 

are going to move using a chain, a threaded 

bolt is used to tighten up any slake on the 

chain. A bicycle hub will be used to rotate 

the chain attached to long slot for any high 

adjustments as well as having a disc brake to 

stop both feet. 

IV. Safety Precautions 

It’s important for us to keep the user and 

people surrounding the device safe from 

any danger that a break down could 

cause. Therefore having acrylic plates is 

essential to keep everybody safe, the 

fixture was cover with acrylic plates 

from the front and both sides in case the 

chain broke down. We attached optical 

switches to control how far feet are 

traveling across the rails and incase one 

foot is to get through these switches it 

will send a signal to the disc brake to 

apply an emergency brake in order to 

stop the foot from reaching out to either 

the end or the front of the fixture and 

cause any damage. 

 

Figure 5: Optical Switch 

V. Conclusion 

The design is not yet to be perfect and 

ready to build. But we can say that we 

have learned a lot through this semester 

as well as made a lot of progress in 

terms of getting it to meet with our 

client’s requirements in terms of 

replicating some of the real life stresses 

applied to the belt when using the 

treadmill. 
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