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CHAPTER-1 

INTRODUCTION 
 

The treadmill bicycle is completely a new way of moving which is designed mostly 

for runners. Basically, using a treadmill is similar to running, hiking or walking. Think 

about the last time you were riding a bike over a few obstacles such as train tracks, 

potholes, speed bumps etc. The possibilities are you stood up on the pedals to improve your 

balance when crossing the obstacle. Basically, the treadmill bicycle will provide the rider 

a well-balanced position the entire time. It is a combination of amalgamation of DC motor 

with different components upgrading your walking speed to a much higher pace. Since it 

uses no fuel it a very conventional option for people in their busy schedule to take care of 

their health completely. People with a busy schedule will also be able to take care of their 

health and physical fitness. Above all, it is not a conventional treadmill to make use of only 

in closed rooms, people using treadmill bicycles can roam around freely on roads as well. 

This project overcomes the drawback of the conventional treadmill which is stationary and 

moreover the jogger gets exposed to the natural atmosphere too. So this proposed 

methodology provides an ultimate solution by making use of the wheels and making the 

treadmill bicycle a walking cycle. 

 

The walking cycle has a simple mechanism, operated with free wheels, gear chain, 

bearing shaft and links arrangement. The conversion of the linear motion into rotary motion 

is done by the gear chain and free wheel mechanisms of the linkages, which involves very 

simple movements. The rotary motion is again converted into linear motion of the cycle 

through mechanical linkages (gear chain and free wheels) arrangement. The conveyor 

system is either a continuous movement or intermittent which depends on the person’s 

usage. So a basic free wheel mechanism with bearings is designed with time delay which 

can be used to halt the movement when necessary. 

This invention relates to improvements in transport devices, and it relates particularly 

to devices for transferring people, small in number like that of a bike or a cycle The Walking 

Bicycle is the one, which combines walking and cycling into one activity. The Walking 

Bicycle combines the two activities into a linear motion, allowing you to propel yourself 

forward at desired speed, simply by walking on the belt provided. Usually, the operation of 

the walking cycle machine is controlled by the user itself by simply walking on the treadmill 

belt and also balancing the cycle. The operating speed of the walking cycle differs on the 

amount of force applied by the user. 
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CHAPTER-2 

LITERATURE SURVEY 

 

[1] “A Review Paper on Design and Fabrication of Treadmill Bicycle” by Ravi 

Kumar Karsoliya1, Harivansh Gorana1, Sandeep Jhamb 

This review paper deals with the idea of modification of bicycle into a fitness 

equipment called treadmill bicycle with the help of electrically assisted. The Treadmill 

bicycle is the type of bicycle in which treadmill belt is used for walking. Treadmill is 

connected between the rear wheel and front wheel. When the person walks on the treadmill, 

the rollers will rotate and the motion will be transmitted to a sprocket, which is connected 

at the end roller. Treadmill bicycle consists the parts like wheels, treadmill belt, BLDC 

motor, battery etc. Treadmill bicycle is used for traveling and for the purpose of fitness. 

 

[2] “Design and Fabrication of Treadmill Bicycle” by Prof. S. V. Kale Mrunali, 

A. Ghumade, Harsha H. Pounikar, Atul T. Gedam. 

In this project we can convert the traditional bicycle into the treadmill bicycle. The 

name treadmill bicycle itself indicates its meaning. We can add a treadmill like structure 

in between the two wheels of the bicycle. As we know the importance of exercising in day 

to days life and due to the lack of timing people are unable to give time for the exercise. 

So, we had a solution over that problem so people can do exercise without losing their time. 

We can fabricate a bicycle on which your exercise can be done easily while covering 

shorter distances. 

 

[3] “Design and Fabrication of Treadmill Bicycle” by Kachare jaydeep, Latkar 

Amith , More Vishal , Muknar Dyaneshwar 

This paper deals with conversion of a conventional bicycle into treadmill bicycle. In 

this bicycle the frame of the bicycle is completely modified and the treadmill is placed in 

between the two wheels, on which user will walk. As the user walks or runs on the treadmill 

the belt moves to the rear. At the rear roller RPM Sensor is attached to the roller from 

where Sensor will sense the speed of the roller and accordingly it will send signal to motor. 

The motion of motor is transmitted to the front wheel by which we can get the motion of 

wheel and bicycle runs. 
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[4] “Design and Fabrication of Treadmill Bicycle” by V. M. Magar, Harshit 

Yadav, Sarthak Srivastava, Deepak Dhole,Pratik Sable Shivajirao S 

This project work modifies a treadmill to better fit the requirements of users. 

Treadmill bicycle is designed for those humans who love to run outside. Treadmill 

equipped on tricycle frame and formulates a big innovation named 'TREADMILL 

TRICYCLE'. As the rider walks on the treadmill, the belt butts up against the rear wheel 

propelling the bike forward. Treadmill tricycle is designed for runners as the ideal treadmill 

device, this device combines the best exercise running and cycling to deliver a low-impact, 

high- performance exercise outside home. We think that this device is perfect for healthy 

runners. The exercise experience on this device is almost same as running than any other 

exercise type available today. 

 

[5] “Fabrication of Treadmill ̀ Bicycle” by R. Harsha Researcher, Mechanical, 

Modernize engineering solutions, Chennai, 

This paper deals with the conversion of a conventional bicycle into treadmill bicycle. In this 

bicycle the frame of the bicycle is completely modified and the treadmill is placed in between 

the two wheels, on which user will walk. As the user walks or runs on the treadmill the belt 

moves to the rear. At the rear roller the RPM Sensor is attached to the roller, from where the 

Sensor senses the speed of the roller and sends the signal to the motor. The motor on receiving 

the signal transmits its motion to the front wheel which leads to the rotation of the wheel and 

thus the bicycle runs 

 

[6] “Design and Fabrication of Treadmill Bicycle” by Shoeb Ahemad, Tanveer 

Ahmad, Sohil Sk , Danish Sk ,Aadil Khatik 

This paper deals with the conversion of a conventional bicycle into treadmill bicycle. In this 

bicycle the frame of the bicycle is completely modified and the treadmill is placed in between 

the two wheels, on which user will walk. As the user walks or runs on the treadmill the belt 

moves to the rear. At the rear roller the RPM Sensor is attached to the roller, from where the 

Sensor senses the speed of the roller and sends the signal to the motor 

 

[7] “Design and fabrication of Treadmil Bicycle” by Sameer Ghanshyam 

Parmar 

In this paper, a brief overview of design and fabrication of a treadmill tricycle is given. 

The design of the model and the actual model of the tricycle is also given. The design 
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process and steps are also mentioned in it. The stationary treadmill is converted to a moving 

model. The user will be able to exercise and well as commute sing the model. The 

conventional treadmill are stationary and only can be used in the house or in a gymnasium. 

The model thus provides user to use it outdoors and exercise at the same time. The 

mechanism consists of chain and sprocket as well a spur gear mechanism for transmission. 

Three wheels are used for cost cutting, one at front and two at rear side. The rest 

mechanism is same as a treadmill. The walking motion of a user rotates the gear mechanism 

which in turn gives motion to the rear wheel using chain and sprocket mechanism. The 

model is based on experiment so as to create an innovative model. A treadmill is an exercise 

device used for walking, running and cardio purpose. To remove the constraint of treadmill 

as fix position and to use it outdoors is the objective of the project. The model has a scope 

in future where it can be used in various organization, personal use, exercising purpose. 

 

2.1 Literature Summary 

There has been great deal of research on this treadmill bicycle fabrication. The origin 

and use of the treadmill bicycle system began from several years ago and develop 

throughout the new concept revolution. At the late first century AD Roman Empire 

introduce first treadmill, as they need to lift heavy weight they incorporate this new 

invention. The workers walk within the treadmill having large diameter they could lift 

double the weight with half the crew. Nicholas potter also work in this field and invented 

a treadmill which is powered by animal and reduce human effort with more output. In 18’s 

new concept of treadmill for prisoners as a punishment, this idea was brought in gaol by 

Sir William Cubitt. Before the development of Bruce protocol there was no safe, 

standardized protocol that could be used to monitor cardiac function in exercising patients. 
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CHAPTER-3 

PROBLEM DEFINITION 

 

1. Inefficient Traditional Workouts: Traditional workouts often involve separate 

equipment for cardio and strength training, limiting efficiency and convenience. 

 
2. Sedentary Lifestyle: Modern lifestyles promote sedentary behaviour, increasing 

the risk of health issues. 

 
3. Limited Space for Home Workouts: Many individuals lack the space required 

for multiple fitness equipment at home. 

 
4. Monotonous Workouts: Repetitive workouts can lead to boredom and decreased 

motivation. 

 
5. Need for Innovative Fitness Solutions: The fitness industry demands innovative 

solutions to cater to evolving consumer needs. 

 
6. Integration of Cardio and Strength Training: A device that combines both 

cardio and strength training can provide a comprehensive workout. 
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CHAPTER-4 

OBJECTIVES 
 

1. Design and develop a hybrid fitness device: Create a novel fitness device that 

combines the elements of a treadmill and a bicycle 

 
2. Design and Develop a Hybrid Fitness Device: Create a novel fitness device that 

combines the elements of a treadmill and a bicycle. 

 
3. Optimize User Experience: Design an intuitive and user-friendly interface to 

enhance the overall workout experience. 

 
4. Ensure Safety and Durability: Prioritize user safety by incorporating robust 

structural design and reliable components. 

 
5. Maximize Workout Efficiency: Develop a device that provides a comprehensive 

workout, targeting multiple muscle groups and cardiovascular health. 

 
6. Minimize Space Requirements: Design a compact and portable device suitable 

for home and gym use. 

 
7. Consider Cost-Effectiveness: Aim to produce a device that is affordable and 

accessible to a wide range of consumers. 
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CHAPTER-5 

METHODOLOGY 
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CHAPTER-6 

COMPONENTS DESCRIPTION 

A Treadmill is a device generally for walking or running while staying in the same 

place. Treadmills were introduced before the development of powered machines, to 

harness the power of animals or humans to do work, often a type of mill that was 

operated by a person or animal treading steps of a tread wheel to grind grain. In later 

times, treadmills were used as punishment devices for people sentenced to hard lab our 

in prisons. The terms treadmill and tread wheel were used interchangeably for the power 

and punishment mechanisms. 

 

More recently, treadmills are not used to harness power, but as exercise machines 

for running or walking in one place. Rather than the user powering the mill, the machine 

provides a moving platform with a wide conveyor belt driven by an electric motor or a 

flywheel. The belt moves to the rear, requiring the user to walk or run at a speed 

matching that of the belt. The rate at which the belt moves is the rate of walking or 

running. The simpler, lighter, and less expensive versions passively resist the motion, 

moving only when walkers push the belt with their feet. The latter are known as manual 

treadmills. The conveyor belt is coupled to the wheels of the treadmill cycle by a suitable 

arrangement so that when the user walks, the machine is moved forward and vice versa. 

 
 

Figure 6.1: Schematic Layout of Treadmill Bicycle 
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6.1 CYCLE 
 

A bicycle, often called a bike or cycle, is a human powered, pedal-driven, single-

track vehicle, having two wheels attached to a frame, one behind the other. Two-

wheeled bicycles come in a range of designs. Some resemble traditional two-wheeled 

bikes with frame modifications to accommodate a wider axle and additional rear wheel. 

Others are recumbent, supporting the rider in a chair-type seat, with a frame that is low 

to the ground2-wheeled cycles is known for their stability and ease of riding. They are 

the principal means of transportation in many regions. They also provide a popular form 

of recreation, and have been adapted for use as children's toys, general fitness, military 

and police applications, courier services, and bicycle racing. A treadmill is a device 

generally for walking or running while staying in the same place. Treadmills were 

introduced before the development of powered machines, to harness the power of 

animals or humans to do work, often a type of mill that was operated by a person or 

animal treading steps of a tread wheel to grind grain. 

 

6.2 TREAD MILL 
A treadmill is a device generally for walking or running or climbing while 

staying in the same place. Treadmills were introduced before the development of 

powered machines, to harness the power of animals or humans to do work, often a type 

of mill that was operated by a person or animal treading steps of a treadwheel to grind 

grain. In later times, treadmills were used as punishment devices for people sentenced 

to hard labour in prisons. The terms treadmill and treadwheel were used 

interchangeably for the power and punishment mechanisms. 

More recently, treadmills are not used to harness power, but as exercise machines for 

running or walking in one place. Rather than the user powering the mill, the machine 

provides a moving platform with a wide conveyor belt driven by an electric motor or a 

flywheel. The belt moves to the rear, requiring the user to walk or run at a speed matching 

that of the belt. The rate at which the belt moves is the rate of walking or running. Thus, 

the speed of running may be controlled and measured. The more expensive, heavy-duty 

versions are motor-driven (usually by an electric motor). The simpler, lighter, and less 

expensive versions passively resist the motion, moving only when walkers push the belt 

with their feet. The latter are known as manual treadmills. According to Sports & Fitness 

Industry Association, treadmills continue to be the largest selling exercise equipment 

category by a large margin. As a result, the treadmill industry counts with hundreds of 

manufacturers throughout the World 

https://en.wikipedia.org/wiki/Machine
https://en.wikipedia.org/wiki/Mill_(grinding)
https://en.wikipedia.org/wiki/Treadwheel
https://en.wikipedia.org/wiki/Penal_labour#Punitive_prison_labour
https://en.wikipedia.org/wiki/Exercise_machine
https://en.wikipedia.org/wiki/Conveyor_belt
https://en.wikipedia.org/wiki/Electric_motor
https://en.wikipedia.org/wiki/Flywheel
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6.3 COMPONENTS DESCRIPTION 

 

 

                   

 

FIG 6.2 LAYOUT DIAGRAM OF TREADMILL 

 

6.4 The Main components are:- 
1. Cycle 

2. Tread Mill 

3. Tread Belt. 

4. Motor 

 6.4.1Tread Mill 

FIG 6.3 ROLLER 

  There are majorly two different types of frame materials with standard treadmills 
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having steel frames and newer and premium treadmills with aluminum frames. 

Aluminum frames will hold up better if you are preparing on keeping your 

treadmill for several years or if you are near to the weight capacity of the treadmill. 

The treadmill rails (also known as bars or grips) should be used for providing 

stability when you are starting or stopping the treadmill or if your treadmill is well 

equipped with a grip heart monitor, this is where you will take your heart rate 

measurements. Rails are not meant to be held the complete time that you are using 

the treadmill, so be sure that they are in a convenient but also out of the way 

location. You also want the grips to provide comfort and easy to reach for when 

you do need them 

6.4.2Walking Belt 

 
The walking surface of a treadmill comprises of the thin moving belt and a rigid 

plate held between the two surfaces of that belt so as to provide support when the 

transverse load of footfalls is applied. The treadmill belt size is an important 

characteristic in your treadmill if you are preparing for running or jogging on your 

treadmill. If you are planning on walking, the belt size is not of much importance. 

Standard belts run with size 19" wide by 50" long. Although this appears like a good 

width and length, you must note that the belt goes onto a deck, which includes part of 

the frame and your console. So even if your belt is 19 x 50, your running space may be 

16 by 45. Again, if you are preparing on only walking on your treadmill, this size is ok. 

However, if you try on running you will want a wider and longer belt, since we have a 

capability to sway a bit while we run. The extra width will permit for this swaying 

without you hitting into the frame and the longer length will permit you to jog with your 

normal stride without any fear of falling off of your treadmill. 

 
FIG 6.5 WALKIN BELT 
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6.4.3Wheels 

       
 

FIG 6.6 WHEELS 

 

A wheel is a circular component that is made to rotate on an axle bearing. The 

wheel is one of the major components of the wheel and axle which is one of the six 

simple machines. Wheels along with the axles, allow heavy objects to be moved easily 

allowing movement or transportation while supporting a load or performing labor in 

machines. Wheels are also utilized for other objectives such as a ship's wheel, steering 

wheel, potter's wheel and flywheel. A wheel greatly lessens friction by facilitating 

motion by rolling together with the use of axles. For rotations of the wheel, a moment 

must be applied to the wheel about its axis, either by way of gravity or by the application 

of another external force or torque. The outline is the "outer edge of a wheel will be 

holding the tire." It will construct the outer circular design of the wheel on which the 

inside edge of the tire is mounted on vehicles such as automobiles. For example, on a 

bicycle wheel, the periphery is a large hoop attached to the outer ends of the spokes of 

the wheel that holds the tire and tube. 

 

6.4.4Rollers 
 

Bicycle rollers are a type of bicycle trainer that make it feasible to ride a bicycle 

indoors without moving forward. However, dissimilar to other types of bicycle trainers, 

rollers do not confine to the bicycle frame, and the rider must balance him or herself on 

the rollers while training. Bicycle rollers normally comprise of three cylinders, drums, 

or "rollers" (two for the rear wheel and one for the front wheel), on top of which the 

bicycle runs. A belt joins one of the rear rollers to the front roller, causing the front 

wheel of the bicycle to spin when the bicycle is pedaled. The spacing of bicycle rollers 

can normally be adjusted to match the bicycle's wheelbase. Generally, the front roller is 

adapted to be slightly ahead of the hub of the front wheel. 
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FIG 6.7 ROLLERS 

 

6.4.5Bearings 

 

 

FIG 6.8 BEARING 

 

A bearing is machine element which holds another moving machine element. 

The moving machine element called as a journal. Bearing allows a relative motion 

between the contact surfaces of the members while transferring the load. A certain 

amount of power is wasted in removing frictional resistance. So as to reduce frictional 

resistance and wear and to carry away the heat generated, a lubricant may be utilized. 

The lubricant used is often a mineral oil refined from petroleum. The bearing block is 

provided to hold the bearings. It is made up from cast iron. All the bearings are fabricated 

on the machine frame. 
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6.4.6Fly Wheel  

 

 

 

FIG 6.9 FLY WHEEL 

A flywheel is a rotating mechanical device that is used to accumulate rotational 

energy. Flywheels have an inertia called the moment of inertia and thus withstand 

changes in rotational speed. The amount of energy present in a flywheel is proportional 

to the square of its rotational speed. Energy is transmitted to a flywheel by the 

application of a torque to it, thereby improving its rotational speed, and hence its 

accu6mulated energy. Conversely, a flywheel releases stored energy by implementing 

torque to a mechanical load, thereby reducing the flywheel's rotational speed. 

 

6.4.7 Sprocket 
 A sprocket or sprocket wheel is a profiled wheel which has teeth, cogs, or even 

sprockets that mesh with a chain, track or other perforated or indented material. The 

name 'sprocket' applies usually to any wheel upon which radial projections retain a chain 

passing over it. It is different from a gear in such a way that sprockets are never 

conjugated together directly, and differs from a pulley, the sprockets which have teeth 

and pulleys are smooth.  

FIG 6.10 SPROCKE 
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6.4.8 Chains 

 
A chain is a series of connected links which are typically made of metal. A chain 

may consist of two or more links. Those designed for lifting, such as when used with a 

hoist; for pulling; or for securing, such as with a bicycle lock, have links that are torus 

shaped, which make the chain flexible in two dimensions (The fixed third dimension 

being a chain's length.) Those designed for transferring power in machines have links 

designed to mesh with the teeth of the sprockets of the machine, and are flexible in only 

one dimension. They are known as roller chains, though there are also non-roller chains 

such as block chain. 

 

 

FIG 6.11 CHAINS  

6.4.9MOTORS 

While many people just compare the horsepower of the motor, actually look at 

the type of motor in addition to the horsepower. Basic treadmill motor are available with 

2.5hp (horsepower) and 1440 rpm. It is not suitable for driving on roads due to traffic 

issues. Also it will leads to accidents so for the walking bike we use a common traction 

motor with 0.3 hp and 300 rpm. With this much of speed the cycle can be drive easily. 

DC motors for electric scooters and other electric devices  

✓ Rotation: 2650 RPM 

✓ Wattage: 350W 

✓ Voltage: 24V 

✓ Torque: 2.5 N.M to 4 N.M 

✓ Efficiency(%): >75 

✓ Dimension(Width x Length) = 101*69 

 
FIG 6.12 MOTORS 
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CHAPTER-7 
 

MANUFACTURING METHOD 

 
When we walk or run on the walking surface it gives rotation to rear wheel of 

bicycle and treadmill bicycle is moving forward. The walking surface of a treadmill 

consists of the thin moving belt and a rigid plate placed between the two surfaces of that 

belt in order to provide backing when the transverse load of footfalls is applied. The 

original and unmodified treadmill used a sheet of 0.75 inches pressed particle board as 

a support plate. This was attached to the frame of the treadmill at four points with wood 

screws placed near the four corners of the sheet. While resting on the rails in a lowered 

position, the plate received vertical support from small metal risers at the mounting 

points and from two rubber pads placed under the longest edge of the surface midway 

between the hard mounting points. According to the manual provided with the treadmill, 

the design intent behind this flexible multi-point mounting system was to reduce the 

overall stiffness of the plate by providing less support than that provided by direct 

attachment to two solid rails. In actual practice, the thickness and stiffness of the particle 

board surface were more than required to remove all discernable deflection from the 

system. Users were unable to distinguish the difference in stiffness when additional 

aluminum supports were inserted between the sheet and the rails, in order to remove the 

compliant effect of the rubber supports. We concluded that modifications would be 

necessary to achieve an ideally compliant walking surface capable of reducing the 

impact forces related with walking and running. Additionally, the bottom face of the 

particle board sheet held two outwardly angled metal brackets. These were oriented such 

that the belt would slide over them consecutively when the system was active. 

 

7.1 Arc welding 

Arc welding is a type of welding that uses a welding power supply to create an electric 

arc between an electrode and the base material to melt the metals at the welding point. 

They can use either direct (DC) or alternating (AC) current, and consumable or non- 

consumable electrodes. The welding region is usually protected by some type of 

shielding gas, or slag. Arc welding processes may be manual, semiautomatic, or 

fully automated. First developed in the late part of the 19th century, arc welding 

became commercially important in shipbuilding during the Second World War. Today 

it remains an important process for the fabrication of steel structures and vehicles. 
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7.2 Types of Arc Welding 
 

• Consumable electrode method 

• Non-consumable electrode method 

 

7.2.1 Consumable electrode methods 
One of the most common types of arc welding is shielded metal arc welding 

(SMAW), which is also known as manual metal arc welding (MMAW) or stick welding. 

An electric current is used to strike an arc between the base material and a consumable 

electrode rod or stick. The electrode rod is made of a material that is compatible with 

the base material being welded and is covered with a flux that gives off vapor that serve 

as a shielding gas and provide a layer of slag, both of which protect the weld area from 

atmospheric contamination. The electrode core itself acts as filler material, making 

separate filler unnecessary. Gas metal arc welding (GMAW), commonly called MIG 

(for metal/inert-gas), is a semi-automatic or automatic welding process with a 

continuously fed consumable wire acting as both electrode and filler metal, along with 

an inert or semi-inert shielding gas flowed around the wire to protect the weld site from 

contamination. Constant voltage, direct current power source is most commonly used 

with GMAW, but constant current & alternating current are used as well. Flux- cored 

arc welding (FCAW) is a variation of the GMAW technique. FCAW wire is actually a 

fine metal tube filled with powdered flux materials. An externally supplied shielding 

gas is sometimes used, but often the flux itself is relied upon to generate the necessary 

protection from the atmosphere. The process is widely used in construction because of 

its high welding speed and portability. 

Submerged arc welding (SAW) is a high-productivity welding process in which 

the arc is struck beneath a covering layer of granular flux. This increases arc quality, 

since contaminants in the atmosphere are blocked by the flux. The slag that forms on 

the weld generally comes off by itself and, combined with the use of a continuous wire 

feed, the weld deposition rate is high. Working conditions are much improved over other 

arc welding processes since the flux hides the arc and no smoke is produced. 

 

7.2.2 Non-consumable electrode methods : Brazing 
 

Brazing is a metal-joining process in which two or more metal items are joined 

together by melting and flowing a filler metal into the joint, the filler metal having a 

lower melting point than the adjoining metal. 
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7.3 Flux 
Unless brazing operations are contained within an inert or reducing atmosphere 

environment (i.e. a vacuum furnace), a flux such as 

borax is required to prevent oxides from forming while the metal is heated. The flux 

also serves the purpose of cleaning any contamination left on the brazing surfaces. Flux 

can be applied in any number of forms including flux paste, liquid, powder or pre-made 

brazing pastes that combine flux with filler metal powder. Flux can also be applied using 

brazing rods with a coating of flux, or a flux core. 

 

7.4 Lathe machine 
 

Lathe is a machine that helps in shaping several material pieces in the desired 

shapes. A lathe is a machine that rotates the piece on the axis in order to perform various 

operations like cutting, facing, knurling, deformation and more. Metal spinning, thermal 

spraying, woodturning and metalworking are the common operations performed with a 

lathe machine. One can even shape pottery with this working wonder. Whatever material 

used in lathe machine whether metal or wood is molded first. The most commonly used 

lathes are the woodworking lathes. 

 

7.5 Lathes Operations 
 

The general operations done with the lathe are grooving, turning, cutting, 

sanding and etc. if anyone wants to operate the lathe machine then he must first know 

about the feeds, cutting speed, depth of the cut and usage of tool should be considered. 

Each lathe operation has got its own factors that need to be considered before doing the 

work. The factors should be used properly so that one can avoid from mishandling and 

mishaps while performing any kind of lathe operation. With every cut desired the speed, 

depth and feed of the lathe machine is changed for precision. 

 

7.6 Types of Lathe Operation 
 

The working of the lathe machine changes with every operation and cut desired. 

There are a lot of operations used for using the lathe machine. Some of the common 

lathe operations are: Facing This is usually the first step of any lathe operation on the 

lathe machine. The metal is cut from the end to make it fit in the right angle of the axis 

and remove the marks. 
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7.7 Tapering 
 

Tapering is to cut the metal to nearly a cone shape with the help of the compound 

slide. This is something in between the parallel turning and facing off. If one is willing 

to change the angle then they can adjust the compound slide as they like. 

 
7.8 Parallel Turning 
 

This operation is adopted in order to cut the metal parallel to the axis. Parallel 

turning is done to decrease the diameter of the metal. 

 

7.9 Parting 
 

The part is removed so that it faces the ends. For this the parting tool is involved 

in slowly to make perform the operation. In order to make the cut deeper the parting 

tool is pulled out and transferred to the side for the cut and to prevent the tool from 

breaking. 

 

7.10 Lathe Cutting Tools 
 
 

There are several lathe cutting tools that help in cutting with the lathe machine. 

The commonly used tools are mentioned below: Carbide tip tools, Grooving tool, Cut-

Off blade, Parting blades, boring bar. 

 

7.11 Design of the cycle 

 
This can be constructed by the simple arrangements of the gears, belt and frame 

on a normal bicycle. The cycle is to be divided into three parts. The first part consists of 

the front wheel and handle, the second part consists of the seat, pedals, gear & gear 

chain. The third part consists of rear wheel. Now coming to the design of walking cycle, 

the second part (seat, gear, gear chain &pedals) is to be replaced with a belt drive similar 

to that of a treadmill and the rear roller of this belt is to be welded with a gear. 
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CHAPTER-8 

DESIGN AND CALCULATION 
 

8.1 Design of the cycle 

 
This can be constructed by the simple arrangements of the gears, belt and frame on 

a normal bicycle. The cycle is to be divided into three parts. The first part consists of the 

front wheel and handle, the second part consists of the seat, pedals, gear & gear chain. The 

third part consists of rear wheel. Now coming to the design of walking cycle, the second 

part (seat, gear, gear chain &pedals) is to be replaced with a belt drive similar to that of a 

treadmill and the rear roller of this belt is to be welded with a gear. 

 

 

 

 

In our attempt to design a walking bike, we have adopted a very careful approach. 

Total design work has been divided into two parts mainly 

• System Design, 

• Mechanical Design. 

 
8.1.1 System Design 

 
System design mainly concern with the various physical concern and 

ergonomics, space requirements, arrangement of various components on the main frame 

of treadmill, arrangement of tread belt and rollers, position of braking system, 

arrangement of motor, sprockets, ease of maintenance, scope of further improvements, 

ground clearance etc. In mechanical design, the components are categorized into two 

parts. 
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• Design Parts 

• Parts to be purchased. 

For design parts, detailed design is done and dimensions thus obtained are 

compared to next highest dimensions which are readily available in the market. This 

simplifies the assembly as well as post production servicing work. The various 

tolerances on work pieces are specified in the manufacturing drawing. The process 

sheets are prepared and passed on to the manufacturing drawing. The process sheets are 

prepared and pass on to the manufacturing stage. The parts are to be purchased directly 

are specified and selected from standard catalogue. 

 

8.2DESIGN OF MAIN FRAME COMPONENTS 
 

8.2.1Treadmill Frame design 
 

Material- Mild Steel. As the standard available tread belt size is (980*340) mm. 

Frame design is done according to the tread belt size. As per space availability and 

clearance for reduction of friction, frame size is (1090*410) mm. Frame consists of a 21 

rollers, in which first and last roller is for movement of belt and other are supportive 

rollers. Rollers are fitted in frame by means of bush. 

 

                

 

8.2.2 Design of Front and Rear Roller 
Width of the frame is 410 mm. So we choose length of rollers as 400mm. To 

reduce the friction of belt with frame 5 mm clearance is provided on both sides. Front 

roller is of diameter 58mm and that of rear one have diameter 49mm. For easy and 
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fast movement of belt 

 

some taper should be provided to belt that’s why front roller is large in diameter and 

rear is in small diameter. Rollers are connected to frame by using MS rod of diameter 

10 mm. PVC bush are placed in front roller and deep groove ball bearing 6000, which 

is use for light weight operation is used. Rear roller is directly welded to 10mm MS rod. 

 

8.2.3Design of Supportive Rollers 
 

This roller serves the purpose of support to the tread belt. 19 supportive rollers 

are fitted in frame structure. They are made up of a PVC material. The PVC pipes have 

diameter of ¾ inch that is 19.05 mm and length is 390mm. All the design calculation of 

frame and rollers is done on the basis of load carrying capacity of walking bike and 

space availability. Load carrying capacity of walking bike is 100 kg. 

 

8.3 CALCULATIONS 
 
8.3.1 Calculation for Chain Drive 

 

Parameters taken from standard specification of sprocket:  

No. of teeth on the sprocket    = 18 

Speed of sprocket     = 24.8 RPM 

Outside diameter of the sprocket  Do  = 76 mm  

Pitch circle diameter of the sprocket Dp  = 70 mm  

Centre to center distance = 540mm   = 360 / 18 = 20 

 

Pitch of the chain 

p = 72 sin (180/18) 

p = 12.5 mm 

Diameter of the chain roller d1 

Do = DP + 0.8d1 

d1 = 7.5 mm 

   Tooth flank radius re 

    r = 0.008 d1 (T2 + 180) 

re = 30.24 mm 

 Roll seating radius ri 

    ri = 0.505 d1 + 0.069 
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ri = 3.92 mm 

  

Roll seating angle α Maximum roll seating angle = 1400 – 900 / T 

= 2.770 

Minimum roll seating angle = 1200 – 900 / T 

= 1.660 

   ha = 0.5 (p – d1 

   ha = 2.5 mm 

   Df = D – 2r1 

   Df = 64.16 mm 

Velocity ratio of the chain drives 

Here both the sprockets have the same diameters and same no. of teeth 

Speed of the sprocket 1 is same as speed of the sprocket 2 

So, Speed of the chain driven   N2 = 24.8 RPM 

Average velocity of the chain     V = π D N / 60 

       V = 93.44 mm /sec 

       V = 0.0933 m/s 

Length of the chain 

Let us assume 

Central distance between the chain sprocket and chain Driven X = 762 mm 

The length of the chain must be equal to product of the 

number of chain links and pitch of the chain L = k x p 

Number of chain links 

K = (T1 + T2) /2 + (2X/p) + ((T2 - T1) / 2π) 2 (p/x) 

K = 139.92 

Length of the chain  L = k x p 

L = 1749.5 m L = 1.75 m 
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CONCLUSIONS 

 
This system can be efficiently used anywhere whether it is outdoor or indoor. 

This utilizes highly fuel-saving technology which is a major requirement of this era. In 

the future, it can be used as an indoor locomotive device infrastructure with large roof 

span i.e. malls, warehouse, open markets, large office spaces, etc. By using such product 

pedestrian cops can protect themselves from getting exhausted. Pedestrians in large 

campuses can take benefit from this product the same way. We can replace cycle as an 

energy efficient vehicle for those who cannot drive a cycle. 

A treadmill based human power generator was developed using an 

electromagnetic dynamo generator coupled to a manual treadmill's flywheel. The final 

circuit delivering power to a heavy duty battery was found to be able to deliver 140W 

peak for a short period of time. Regression equations were obtained to relate the power 

generated to the belt speed, covering values ranging from an average 10.8±0.36W at 

1.83±0.045m/s to 90.3±3.04W at 2.38±0.054m/s. The variation of angle of inclination 

was not determined to have a significant impact on energy generation. These results 

were compared to energy expenditure values predicted by the American College of 

Sports Medicine (ACSM) metabolic relations at various speeds and angles of 

inclinations. The maximum average system efficiency obtained through this study for 

the system was 37.9±2.63 % by finding the ratio between the obtained and predicted 

power output, and assuming a 25% gait efficiency. Furthermore, analyses were done on 

the possible applications for the treadmill generation concept. In the gym environment, 

it was found that a human power treadmill generator could help reduce energy 

consumption significantly. In isolated areas such as rural countryside or developing 

countries, the treadmill generator can provide for a low-cost, quick to implement, simple 

to operate, and low maintenance solution. In any application, the treadmill can be used 

as an educational tool to give people a physical perspective on quantities in energy, 

helping realize the importance of energy conservation. In space, the treadmill generator 

is not as feasible as current establishments such as the International Space Station do 

not face a scarcity of energy and the process would entail high costs of implementation. 

However, the need for exercise to inhibit bone and muscle atrophy in low gravity makes 

the treadmill generator a possible concept for future extraterrestrial environments as a 

secondary source of power.  
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In this day where the world is challenged to be more responsible in its sourcing 

of electrical power, the method of human power generation could be a solution that also 

helps mitigate the issue of obesity and overweight. If additional design and study of this 

concept proves it effective in energy use reduction, localized energy delivery and 

sustainability education, it could efficiently answer the two great challenges 

By this project we are creating a platform in which mechanical energy is converted into 

linear motion. By using our simple walking nature we are changing it to a good running 

speed by which we are not only saving energy but also recreating a formula of using 

small investment to a big amount of achievement. This prototype can be a good 

promoted area to use the energy being wasted on treadmills in fitness centers. By using 

this prototype we can not only save energy but also create a new idea of energy 

distribution in electrical field which is a common need to everyone in the future 

• Exercise Treadmill bicycle helps in maintaining proper physique. Physical 

fitness is of utmost importance in day to day life. People often get bored while 

exercising in a closed room such as gym. By using treadmill bicycle one can 

exercise outdoors in fresh air. 

• Fuel saving People often use vehicle for travelling over short distance. This 

causes unnecessary wastage of fuel. Due to use of treadmill bicycle over 

short distance a large amount of fuel can be saved. 

• Travelling Treadmill bicycle can be used for travelling over short distances. 

One can also exercise while travelling over short distance. 

• Eco- friendly Treadmill bicycle does not require any fuel. Therefore it does not 

emit any pollutants. So it is an eco-friendly vehicle. 
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FUTURE SCOPE, ADVANTAGES, DISADVANTAGS 

&APPLICATION 
 

 

FUTURE SCOPE 

    Walking bike has some advantages and some disadvantages. the main disadvantage 

of walking bike is its discharging battery. Due sudden discharge of battery in between of 

travelling leads to face many problems to overcome this disadvantage we can do some 

improvements in present model. To overcome this discharge problem we can install a 

solar panel to the system it will recharge the battery and continuous movement of walking 

bike can be possible. Solar panel is one of the simplest ways to charge the battery. Another 

way is generation of electricity by using dynamo generator. The mechanical energy 

generated by human due to walking on tread belt is converted to electrical energy by using 

dynamo generator. It will produce a small amount of energy. Small increment of energy 

in rechargeable battery will move the bike continuously. 

The treadmill bike is totally new way of moving it is done by the new way of 

electric and mechanical part assessment battery and gear. Motion of bike from one place 

to another place will be done by human effort. The electric assist is in the combination 

with the gear. The three gear pair boosting your walking pace up the regular bike. As 

we know the bike works on more on human effort it helps to eliminate a health issues 

like obesity and lungs diseases, driving it daily through as short distance can help to 

maintain good health as we know it does not use any fuel of which the cost is increasing 

frequently nowadays becoming very costly this will be a good option for travelling in 

the near future. It can be driven by any person of different edges. Due to scarcity of fuel, 

treadmill bike will benefit e great extend to human life. It also helps in exercising which 

is required for a person to be fit, so treadmill bike also saves time for exercising. 

 

ADAVANTAGES 

 

• It is used to reduce the weight of the human body 

• It produces electric power 

• It is environmental friendly 

• It is very economic 
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DISADVANTAGES 

• Some treadmill runners develop bad running habits that become apparent when 

they return to outdoor running. 

• In particular a short, upright, bouncy gait may result from having no wind 

resistance and trying to avoid kicking the motor covering with the front of the 

foot. 

• Imposes a strict pace on runners, giving an unnatural feel to running which can 

cause a runner to lose balance. Treadmill running is not specific to any sport, 

i.e., there is no competitive sport that actually utilizes treadmill running. For 

example, a competitive runner would be far better off running outdoors through 

space since it is more specific and realistic to his event. 

 

APPLICATIONS 

• It is used in gym to reduce the weight 

• It is used to charge battery 
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