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Abstract— In India the percentage of disabled individuals is 

increasing every year. Mobility aids are essential for patients 

for transportation and a option for walking especially in 

indoor and outdoor environment. Moving the patients from 

wheelchair to stretcher or to the medical bed is always a major 

issue for the attendant or helper. Understanding the several 

problems regarding the mobility equipment and making a 

better design will be a boon for the medical field and 

assistance for disabled individuals. There is a need to 

introduce such a wheelchair cum stretcher to ease the disabled 

patient’s mobility and to provide a nobel medical equipment 

in the Indian hospitals for the use. Here we are developing a 

system which is capable of shifting various positions (Chair, 

Semi-Chair and Stretcher) manually. These positions can be 

achieved by a lead screw connected with a hinge joint. Lead 

Screw translates turning motion into linear motion. Also the 

height of the stretcher can be adjusted using a Hydraulic jack 

manually. It is placed horizontally which pushes against a 

lever which lifts the main arm. And also there is a lid on chair 

which can be opened to eliminate human waste. This is a cost 

reducing project which helps mainly paralyzed patients to do 

their daily things. Hospital, airport, railway station, shoping 

mall, etc are the places where Wheelchair and stretcher are 

commonly used in. Depending upon the necessity the 

developed wheelchair can very easily get converted into 

stretcher as well as surgical table. This mechanism of 

transformation can be operated manually as well as 

automatically. Vertical rotary motion is converted into 

horizontal rotary motion with the help of Worm and worm 

wheel mechanism .The mechanism can be made manual self-

driven as well as motorized operated. As compared to the 

available modern automatic wheel chairs the developed chair 

is economical. 
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I. INTRODUCTION 

Engineers are constantly putting up their ideas to make these 

products more and more advanced so as to assist the doctors, 

patients and staffs more. Wheelchair is one of the easiest 

modes which serves the purpose of transportation for patient 

and is considered as basic necessities in hospital. Propelling 

of the wheelchair is either manually or via various automated 

systems. Wheelchairs are used by that individuals with 

walking difficulty due to some physiological or physical 

problems. A slipping mechanism or pulling mechanism is 

used for lowering the back portion. Then the use of hydraulics 

and pneumatics improved the efficiency as well as eliminated 

the need of external help but it had a drawback as it created 

noise and was bulky. A basic standard manual wheelchair 

incorporates a seat and back, two large wheels wheels and 

two small wheels (caster), one on each side, and a foot rest. 

A wheelchair is chair with wheels, designed to help 

the disabled patients .Mobility aids are the stretcher used for 

transportation. These both medical mobility aids are used in 

hospitals and clinics for the patients. In construction 

stretchers are simple and the patient needs the assistant as a 

support to transport from one place to another. The motive 

behind designing the wheelchair in such a way that the patient 

can control the device manually or with the help of someone’s 

help. The device consists of proper handle with cushion on 

hand rest. In emergency situation the direction movement is 

a critical part. Appropriate selection of caster wheels helps to 

overcome the situations. 

The common transportation devices used in 

hospitals is stretcher, to carry a patient who cannot walk or 

stand with the help of others assistance. It is a uncomplicated 

design with tubular frame fixed with swivel caster wheels and 

metal platform form on the top side for lay the patient. 

 
Fig. 1: Structure of stretcher 

A. Ergonomic details 

As per Indian Anthropometric data all dimensions are taken 

into consideration. Human measurements are considered for 

both male and female and there is a 95th percentage of elbow 

to elbow, hip breadth and buttock to popliteal is taken for the 

sitting posture. Elbow rest and popliteal measurements are 

being taken as 50th percentage and combined that 

measurements into 210mm and 419mm respectively for the 

design. Stature length is taken as 95th percentage and the 

length as 1771mm. 

 
Fig. 2: Anthropometric data 
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II. CONCEPT GENERATION 

Visualization of various ideas and mind mapping techniques 

are used. So this classification considered all the aspects for 

the concept design. 

A. Concept 1 

The idea is main criteria considered to be the convertible 

wheelchair and stretcher. So in order to convert the 

wheelchair into stretcher, some mechanism needs to be 

added. In this concept at the back rest of the wheelchair a 

sliding tubular frame is attached. A handle is provided in the 

back rest so that the user can pull the stretcher easily .So a 

proper balance should be maintained in the back side .A 

caster wheel support is given to achieve the proper balance. 

To obtain more strength a pair of bigger wheels is provided 

in the middle of the wheelchair. The provision for oxygen 

cylinder is another need that has been observed during the 

user study and simultaneously the drip holder positioner is 

provided. The hand rest is constructed a way that, it can be 

rotated and is a removable type so that it will act as a support 

side while transferring patients. 

 
Fig. 3: Concept 1 

B. Concept 2 

This idea is different from the idea one. The back rest is 

provided with a handle which is adjustable with a comfortable 

holding position. The length can be maintained by adjusting 

the knob and can be adjusted. The frame design is built in 

such a way that more strength is provided to the wheelchair. 

 
Fig. 4. Concept 2 

C. Concept 3 

This is the idea which is operated with hydraulic mechanism, 

so that height can be adjusted accordingly as per convenience. 

The user won’t get any difficulty while handling the product 

in such a way that it is designed to handled. A simple 

arrangement of oxygen cylinder holder is provided below the 

seat so that it can help to withstand stretcher with a supporting 

element for adjusting the weight. 

 
Fig. 5: Concept 3 

D. Concept 4 

A double caster wheel mechanism gives more sturdiness to 

the design, so that weight of the body can be evenly spread. 

Lifting of front position with the help of hydraulic mechanism 

so that the patient won’t get trouble while lifting. 

 
Fig. 5: Concept 4 

Vast study of existing wheel chair and stretcher were 

made. Discussion were made with doctors, nurses, patients 

and assisting staff so to master their requirement for this 

mobility device. 

The developed chair mainly consists of following 

specifications along with all its regular features. 

1) Rear adaption mechanism which rotate the back of chair 

up to 90degree. 

2) Bottom hold up mechanism which spin through 90 

degree. 

3) Raising mechanism for converting chair into stretcher or 

bed. 

4) Ease in manufacturing. 

5) Economically affordable. 

III. MECHANISM 

The basic mechanism has been selected to carry out the 

desired task. The combination and design of these mechanism 

have been made and the wheelchair was forged. 

The most important task is to lift a patient without 

any trouble. Various mechanism such as worm and worm 

gear crank, spur gear, linkages, pinion, etc have been 

identified. Manual driven pulley has been used to give an 

input to the mechanism. 
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A. Working principle 

1) To convert the chair into stretcher 

The main components involved in this project consist of 

worm and worm gear car wind shield motor, battery, caster 

wheel, bicycle wheel, crank and connecting rod. In this 

project one big gear attached to worm shaft which treated as 

crank and connecting rod connected to links is used to form 

the stretcher and bend to wheel chair are provided. At the 

present position this model is a wheelchair type. Below chair  

leg rest and back rest are connected to connecting rod when 

the worm is roated by pully as well as by motor then this 

vertically rotary motion is imparted to worm .So worm is 

rotated ,through this worm one shaft is inserted and on this 

shaft big gear is mounted at center. To this gear both leg rest 

and back rest plate are linked.  

As worm and shaft rotates, connecting link attached 

to big gear also turns with this gear which gradually pushes 

and pulls both, rest upward and downward respectively. 

In this way wheel chair converts into stretcher and 

vice versa. As the worm rotated anti-clockwise; the 

movement of the link brought the bottom side plate upward 

and top side plate downwards to convert the wheelchair into 

stretcher. 

Parts Dimension(mm) 

Rear wheel diameter 600 

Back width 725 

Front width 458.75 

Height of stretcher from 

ground 
725 

Distance between front and 

rear wheels 
462.5 

Dia. Of rear wheel shaft 12mm 

Dia. Of front castor wheel 100mm 

Bolt diameter 10mm 

Table 3.4: MS properties 

Density 7200 kg/m3 

Thermal expansion 10.2 to 16.6X10-6 mm/0C 

Young’s modulus 68.7-208 GPa 

Poisson’s ratio 0.24 to 0.3 

Melting point 1230 to 1530 0C 

Ultimate tensile strength 450 to 500 MPa 

 

IV. ADVANTAGES, LIMITATIONS AND APPLICATIONS 

A. Advantages 

 Comfort level of the patient increases. 

 Further injury to patients is prevented and the helper 

while transferring him/ her from chair to bed or vise-

versa. 

 Patients with serious injuries need not be moved so that 

it aggravate their injuries even more. 

 No skilled training is required to operate them. 

 Is more efficient than other chairs. 

 Cheap than electrical version of the same chair. 

 

B. Limitations 

 Increases weight of the chair. 

 Increases the cost of the chair. 

C. Applications 

 It is used in hospitals. 

 It can also be used in houses.  

V. CONCLUSION 

In this report it is discussed that the necessity for the 

wheelchair beds structure in the world and the individual 

mechanisms that can be applied. It is concluded that now a-

days in hospitals fully automized beds, wheelchairs and 

stretchers are used for the patient handling purpose, but they 

are very costly and are not affordable to all the hospitals as 

well as patients. The stresses developed during the handling 

of patient in both, i.e., patient and staffs are same for all the 

hospital. A new design of wheelchair cum stretcher for 

patient handling has been developed. Cost of such type of 

wheelchair cum stretcher will be affordable for all type of 

hospitals and it will be beneficial for patient handling. The 

product will thus likely to be an efficient mobility aid in 

hospitals. 
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