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Abstract— this project deals with the designing and 

manufacturing of a stretcher, which can climb stair or move 

along very rough surface. The technical issues in designing of 

this stretcher are the stability and speed of the stretcher while 

climbing stairs, the steepness of the stairs is the important 

concern of this study. The uses of this special stretcher are, to 

transfer medicines for hospital and give freedom to the retired 

person or paralyzed patients to move anywhere on flat surface 

as well as stairs. We are in the process of development of a tri-

wheel stretcher that has several new features than existing 

wheel and track based on universal stair for all place. A Three-

wheel functions as ordinary wheel on flat surface, but has the 

ability to climb automatically when a defect to rolling is 

encountered. This wheels are consists of three tires, each 

wheel is on separate shaft. These shaft are located on vertices 

of an equilateral triangle. These triangular sets of wheels can 

neglate many types of terrain, rocks, sand and mud. It can also 

allow a vehicle to climb on small obstructions such as rocks, 

holes, and stairs. The wheels can also be gear-driven, two 

wheels are on rolling contact with the ground. The third wheel 

is at the top til the lower first wheel hit an obstruction. The 

obstruction prevents the lower front wheel from moving 

forward but it does not affect the motion of the driving axle. 

So, the top wheel is rolling forward into position as the new 

front wheel. This wheel usually lands on top of the obstruction 

and give the rest of the assembly to vault over the obstruction. 

Using of this stair vehicle, the human labor cost can be 

reduced as well as huge amount of loads can be transferred 

with less power consumption. 
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I. INTRODUCTION 

The walking stretcher is modification of wheeled stretcher 

which can walk on stair, rough surface. 

A patient to move upper level from ground is not 

easy job, especially where there is no lifting facilities 

(elevator, lifts etc.) .Also, most of the buildings are in the 

world have not elevators or escalators. So in this case human 

labors are required to be the only solution. Labor is becoming 

costly as well as time consuming in the developed countries, 

where growth rate is getting negative. This problem can be 

solved if a stretcher traveling through stairs. Most of the 

hospitals of the country are structurally congested and 

unavailing of elevator facility so it is difficult and laborious 

to lift up heavy loads. The walking stretcher can play an 

important role in this type of building, which can move upper 

level through stairs, or run in very rough surfaces, is called 

walking stretcher. 

The commercially available stretcher for amputees 

does not have the functionality for climbing staircases. In our 

project, we have designed a manually operated stretcher 

which is converting into the wheel chair that can travel on 

both plane terrains and also in the staircases. In our project, 

instead of using normal wheels we have used three wheels. 

The steel rod is triangle shaped and each rod is equally 

inclined of 60° from each other. At the time of climbing, first 

wheel that is the idle wheel will be in contact with the ground 

and another wheel will be in contact with the steps. The 

motion takes place only when we pull the stretcher or wheel 

chair backwards towards the staircase. The main aim of our 

project is to provide stability to the patients who travels in the 

stretcher (i.e., a large support base and maintain the overall 

center of gravity as low as possible). The main aim of our 

project is to afford this stair climbing facilities for middle 

class people. 

II. PROBLEM DEFINITION  

A patient to move upper level from ground is not easy job, 

especially where there is no lifting facilities (elevator, lifts 

etc.). Also, there is most of buildings have not lifting 

facilities. So this case human labors are required to the only 

solution. Labor is becoming costly as well as time consuming 

in the developed countries, where growth rate is getting 

negative. This problem can be solved if a stretcher traveling 

through stairs. Most of the hospitals of the country are 

structurally congested and unavailing of elevator facility so it 

is difficult and laborious to lift up heavy loads. The walking 

stretcher can play an important role in this type of building, 

which can move upper level through stairs, or run in very 

rough surfaces, is called walking stretcher.  

The commercially available stretcher for amputees 

does not have the functionality for climbing staircases. In our 

project, we have designed a manually operated stretcher 

which is converting into the wheel chair that can travel on 

both plane terrains and also in the staircases. In our project, 

instead of using normal wheels we have used three wheels. 

The steel rod is triangle shaped and each rod is equally 

inclined of 60° from each other. At the time of climbing, one 

wheel that is the idle wheel will be in contact with the ground 

and another wheel will be in contact with the stair. The 

motion takes place only when we pull the stretcher or wheel 

chair backwards towards the staircase. The main aim of our 

project is to provide stability to the person who travels in the 

wheel chair (i.e., a large support base and maintain the overall 

center of gravity as low as possible). The main aim of our 

project is to afford this stair climbing facilities for middle 

class people. 

III. OBJECTIVES 

The main objective of this project is to save the life of the 

patients which is losses due to wastage of time. 

IV. LITERATURE REVIEW 

In 2015 [1] Bhanje V.C. the working on Design and 

manufacturing of six wheel Staircase trolley. Though this 

project had some limitation as a first step of making any Stair 
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Climbing Vehicle, it was a pioneer project. During the test 

run of this project, it was realized that it would capable of 

carrying heavy load without suffering any deformation or 

local fractures if it would go into real world production at an 

ideal scale. Though the initial cost of the project seemed to be 

higher but more accurate manufacturing would shorten this 

cost. [2]R.Rajasekhar, Design and Fabrication of Staircase 

Climbing Wheelchair, Thus by resolving this project, we can 

help the amputees for climbing the stairs. While comparing 

the cost of the electrically operated stair climbing wheel chair 

which is around Rs.15,000 and the cost of the normal wheel 

chair available in market is Rs. 5,500. We have fabricated this 

wheelchair for Rs. 3,000 which is more economical when 

compared to the above specified varieties of wheelchair. This 

low cost wheel chair can be best suited for middle class 

people. As paper conclude that Disabled people are 

increasingly able to lead an independent life and play a more 

productive role in society with the help of stair climbing 

wheelchair. 

In 2013. [3], Evolution of a Stair-Climbing Power 

Wheelchair by G. S. Modak, M. M. Bhoomkar,  many papers 

right from 1996 up-to 2012 are critically studied in detail. 

Most of the designs are associate “Epicyclical Gear Train as 

the driving unit for the chair. While maintaining the diameter 

of the circumscribing circle of the epicyclical wheels at about 

300mm, the Diameters of Sun and Planet gears can be varied 

from 50mm to 125mm.Accordingly the Speed of Travel and 

also Length of Epicyclical Arm goes on changing. The design 

by earlier researchers like B. Most (27) is using Three lobe 

epicyclical arms”. This means the ‘Arm Angle’ is one more 

variable ranging from 180o to 90o if we limit the arms up to 

4. Two more parameters like ‘Step Height’ and ‘Step Width’ 

is not considered may be due to the fact that these two are 

uncontrollable parameters. Since variables are many and so 

are the designs, optimum design is not clearly identified. 

From this, we can conclude that Design of Experiments 

approach is the best suited for finding the optimum solution 

from the available designs. 

April 2015 [4] Sandip Joshi, work on “Mechanically 

Operated Stair Climbing Wheelchair”, he had tremendous 

practical experience on the manufacturing schedules of the 

working project model. Therefore, happy to state that the 

preparation of mechanical aptitude proved to be a very useful 

purpose. He is as such submerged delighted in the arriving at 

the targeted mission. Undoubtedly the joint enterprise has had 

all the merits of interest and zeal shown by all of us the credit 

goes to the healthy co-ordination of our batch colleague in 

bringing out a resourceful fulfilment of our assignment 

described by the university. This climbing mechanism can 

serve as a generalized design that can improve upon to meet 

the basic requirements and condition. 

There are many unique qualities associated with this 

mechanism. Some of these qualities include (1) a retractable 

“stair – climber,” (2) the actual stair climbing device, (3) its 

lightweight design, (5) its size, (6) what looks to be a ratchet 

device, and (7) its collapsibility which makes this mechanism 

portable 

V. CONCLUSION 

The walking stretcher was fabricated in such way that it could 

carry the heavy loads over stairs and also used for carrying 

loads on flat surface from one place to other place with less 

human effort. This decreases the human effort to carry heavy 

loads over stairs and also on flat surfaces and proves to be 

more advantages in all places like hospitals, industries, 

schools, college etc. 
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