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Abstract - Now a day due to increasing demand of wheelchair in medical science to climb the stairs. Here is the attempt of 

making a wheelchair which can climb the stairs and even on uneven surfaces. Thus to overcome the problem of climbing the 

steps in the forward direction, we have chosen “ROCKER BOGIE MECHANISM”, as the solution and a self-leveling 

mechanism for the person to acquire stability. The wheelchair design, calculation and fabrication details are given in brief in 

this article. Thus we are successful in implementing wheelchair which can climb staircase as well as it is affordable to all 

class of disable person. 
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I. INTRODUCTION 

 
Disabled Population in India as per census 2011 

(2016 updated) is 2.68 Cr, which is 2.21% of the total 

population which is 121 cr. Among the 2.68 cr 

population 56% (1.5 Cr) are males and 44% (1.18 Cr) 

are females. In rural area, 1.86cr of the disabled 

population is found, whereas 0.81 Cr in urban areas. 

In the case of total population also, 69% are from 

rural areas while the remaining 31% are from urban 

areas. Hence there is a need of such a wheelchair 

which can travel on various terrains that is on plain 

surface and as well on stair case. The main thing to be 

considered in designing a wheelchair is its cost and 

ability of self-suspension. In this paper we have tried 

to introduce such a wheelchair which can fulfill the 

above needs. There is various mechanisms which can 

be used in this case among which rocker boogie 

mechanism is the best option as its main advantage is 

its self-suspension. We have tried to maintain the CG 

of chair as low as possible which will help in keeping 

chair stable and will help in proper transmission of 

power. Developments have been made on various 

kinds of stair climbers, considering how to make its 

climbing ability higher and its mechanical complexity 

reasonable and practical. The research includes 

realizing a large step negotiating. Reducing body 

weight as well as energy consumption is also the 

important matter of developing. We have found some 

solutions to our stair climbing mechanism. Then, we 

studied a development of adjustable high-grip mover, 

which we think one of the best solutions as the stair 

climber. This mechanism is of rigid bodies so shaped 

and connected that they move upon each other with 

definite relative motion. 

 
II. LITERATURE REVIEW 

 
Now day’s researchers become advanced and 

continuously they are inventing the advancement in 

every sector. Similarly there is great improvement in 

the design of Wheelchair. There are many 

wheelchairs in the market, every chair designed for 

some purpose. 

 
1) Mechanical wheelchairs – These are manual type 

wheel chairs, a. Standard Wheel Chair. b. Folding 

Light Weight Wheelchair. c. Rigid frame wheel chair. 

d. special positioning wheel chair. These wheelchairs 

has good indoor mobility and it is easy to move in 

forward direction but for turning it requires more 

force also it requires high initial force to move. In 

2015, R. Suntharamurthy published, The Design of a 

Compact and Lightweight Wheelchair for Disabled 

Children. The designed wheelchair in this research is 

able to reduce the weight approximately by 30% [1]. 

 
2) Powered wheelchairs - This type consists of the 

motor and battery and four wheels at least in addition 

to chair system which connected to the top of base. In 

2016, Ananda Sankar Kundu published one article, In 

this article they have presented design and 

development of a 4 wheel driven omni wheel chair 

with reduced wheel slippage and vibration [2]. In 

2014, Jyoti Pragyan Satpathy published one paper on 

Design OfMotorized Wheelchair. This project 

involves the design of an ergonomically designed 

electric wheelchair for domestic use by Indian old 

aged people [3]. In 2002, Lawn, MJ.Study of stair-

climbing assistive mechanisms for the disabled, this 

is Track-based EPW-SC [4].They performed 

experiments and optimization work on a prototype 

and achieved commercialization of the EPW-SC 

products. In 2018,Design & Fabrication of Staircase 

Climbing Wheelchair using Conveyor Belt 

Mechanism, published by M.R. Kushte, this paper 

involves an ergonomically design and fabrication of 

an stair climbing functionality will be upgraded by 

changing its structure, design and mechanism[5].Lots 

of study have been already done on the wheelchairs. 
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III. PURPOSE OF PROJECT 

 

The purpose of this project is to provide mobility to 

the disable person especially those who cannot afford 

electric automated wheelchairs. In this model we 

have tried to provide as much possible comfort. The 

main aim is to make available a model which can 

travel on all terrains. The cost of this project will be 

affordable to poor as well. 

 

IV. WORKING PRINCIPLE 

 

We have designed such a wheelchair which is capable 

of moving on road as well as off road. The 

wheelchair as the ability to go up and down the stairs 

and climbing over obstacles. The mechanism used for 

MARS ROVER which is also known as Rocker 

Bogie is implemented in our wheelchair ,thus 

providing the effective alternative to the existing 

ones, which helps in increasing physically challenged 

mobility, as describe in the article. 

The whole wheelchair is fabricated with mild steel 

material. The mechanism of Rocker Bogie consists of 

2 components i.e. Rocker and Bogie. Rocker is fixed 

link connected to the moving link called as Bogie. 

The rocker consist of 2 wheels and Bogie consist of 4 

wheels .Motors are connected to the wheels for the 

drive. In order to climb the stairs ,the front wheels are 

forced against the stair’s vertical faces by center and 

rear wheels ,which generate minimum torque. The 

rotation of the front wheel then lift the front of 

wheelchair up and over the obstacles .The middle 

wheels is then passed against the obstacles by the rear 

wheels and pulled against the obstacles by the front 

until it is lifted up and over the obstacles. 

 

1) CAD MODEL 

 
2) MAIN MODEL 

 

V. COMPONENT 

 

1. ROCKER BOOGIE MECHANISM 

A rocker-boogie mechanism has a six-wheeled 

driving mechanism that has pair of two joints with 

wheels attached to each link. Every wheel can contact 

the ground simultaneously on uneven terrain; 

therefore, this mechanism can maintain stability. The 

cart consist of wheels based on the rocker-bogie 

mechanism, a handle, the configuration of the rocker-

bogie cart , two front wheels are attached to link 1, 

and one rear wheel  is attached to second link. The 

two links are connected by a passive rotating joint. 

The rocker-bogie cart mechanism has a three-wheel 

kinematic configuration on the both sides. In our 

design problem, components of the kinematic 

conditions were checked in the design parameters. 

Angles between the link is kept 90.The boogie is the 

freely movable part and the rocker is fix part. 

 

2. MOTOR 

Motor is a device that creates motion. Electric motor 

is a machine that converts electrical energy into a 

mechanical energy(motion). AC motor is an electric 

motor that is driven by alternating current DC motor 

an electric motor that runs on direct current. 

Motor specifications 

A.C. Geared Motor 

Power -0.5 HP 

Speed -1440 RPM 

 

3. WHEELS 

No. of wheels used -6 

Radius of each wheel -3inch 

 

4. GEAR BOX 

A worm gear consists of worm and worm wheel. It is 

most compact and can be used where space is limited 

and hence we have used it in rocker boogie 

mechanism due to less availability of space. These 

gearboxes provide high ratio speed reduction hence it 

was used as we required ratio as 1:60. 

 

VI. ADVANTAGES 

 

1. MINIMAL EFFORT TO TRAVEL 

Minimal effort is needed to control the wheelchair 

because you use a simple electric switch. 

2. INDEPENDENCE 

Here disabled person can control its wheelchair on its 

own. 

3. ADAPTABLE FOR SEVERITY OF 

DISABILITY 

People who have only control of their mouth and 

breathing have been set up to move their wheelchair 

using special controls. 

 

4. CLIMB THE STAIRS AND RAMPS 

The power of an electric wheelchair makes it easier 

for you to move on plain as well as irregular surfaces. 
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5. POWER FOR DISTANCE 

When using a manual chair to go a far, you need to 

take into account how much energy and ability you 

have to come back. With an electric wheelchair, you 

are only limited by the amount of power available in 

battery. 

 

VII. CONCLUSION 

 

In this project we designed a new kind of  stair-

climbing  wheelchair, which has  compact  structure,  

can  cope  with  flat  or  inclined  terrain,  stairs  and 

obstacles.  : 

 Design  the  walking  mechanism  and  

transmission  system  for  this wheelchair,  and 

by the  calculations  which decide the structure of 

the wheelchair, then model all parts of the 

wheelchair. 

 By the ANSYS, the failure is checked by 

applying force on the chair. 

 The seat bracket used in this is easily adjustable 

and thus requirement of motor is prevented 

 Tried to maintain the center of gravity as low as 

possible, so it can easily get stable on the uneven 

surfaces. 

 The main achievement of this model is the safety 

of the person, also tried to provide all the 

compertness. 

 After adding some kind of improvement in  this  

design ,this wheelchair will be better  choice for 

the high class as well as low class people 

 

FUTURE WORK 

 

We consider that there are some improvements that 

will need to be done in the future-we can add the 

leveling mechanism, so stability will be increased. 

Also we can make it fully automatic by introducing 

gesture control or tongue control in this 
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