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Abstract

Introduction

Mobility is considered an essential component for ensuring

Wheelchair is one of the easiest modes which serves the

quality of life, social contact, and a self-determined life. With

purpose of transportation for patient and is considered as

the introduction of this sliding wheelchair the unlimited and

necessities in hospital. Studies showed that 40% of the helpers

independent

for

who helped physically challenged person for the translation

movementlimited person. The motor operated wheelchair with

from bed to chair and vice versa are suffering from the back

the help of rollers can slide into the bed which can overcome

and joint pains. To overcome this problem many people have

the barriers to a considerable extent. This involves the design

designed wheelchairs with various applications which could

of ergonomically battery powered wheelchair. The user itself

be converted into a bed or visa-versa using mechanical

can slide into the bed and comeback to the original position

linkages or with the help of an electrical motor. We have used

without the help of others. All the design parameters of

four bar linkage mechanism to convert the wheel chair to bed

wheelchair are based on standard design.

and its return. The operating is done by a motor. The patient

movement

to

the

bed

is

ensured

can move themselves by their own hands with the help of
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some mechanism that is used to move the wheelchair which
are wheelchair which are having their own advantages and
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disadvantages.It is thought to combine the concept of

these to prevent unwanted pushing from people who believe

wheelchair and stretcher and design a system which serves the

they are being helpful

both purposes and hence in order to meet the patient
requirement this paper aims at designing an electric
wheelchair that can be convertedinto a bed/stretcher with
variable adjustable positions with the help of electric motor.it
make the movement easy.

Working
This modal works on lead screw mechanism. The movement
use in this is the to and fro movement of the wheel chair and
rolling it into the bed. The rolling can be done by the patient
itself by their hand. When the motor rotate in clockwise
direction the wheelchair turn into stretcher while rotating in

Sliding wheelchair

anti-clockwise direction the stretcher will turn as wheelchair.

It is an advanced type of wheelchair in which it can reduce
the effort of second person. The effort of second person can
be completely removed while the patient or paralyzed
person is transferred from wheelchair to bed and vice versa.
As we all know that the difficulties while transferring the
patient into bed and vice versa. The movement of patient
from bed to wheelchair is a problem in the current society.
By introducing the sliding wheelchair can easily reduce the
effort of second person and the patient’s effort too.

Design in catia
This is the basic structure of wheelchair, designed in catia
v5.CATIA® is the world’s engineering and design leading
software for product 3D CAD design excellence. It is used to
design, simulate, analyse, and manufacture products in a
variety of industries including aerospace, automotive,
aerospace, automotive, consumer goods, and industrial
machinery, just to name a few.

Manual self-propelled wheelchairs
A self-propelled manual wheelchair incorporates a frame, seat,
one or two footplates (footrests) and four wheels: usually two
caster wheels at the front and two large wheels at the back.
There will generally also be a separate seat cushion. The
larger rear wheels usually have push-rims of slightly smaller
diameter projecting just beyond the tire; these allow the user
to maneuver the chair by pushing on them without requiring
them to grasp the tyres. Manual wheelchairs generally have
brakes that bear on the tyres of the rear wheels, however these
are solely a parking brake and in-motion braking is provided
by the user's palms bearing directly on the push-rims. As this
causes friction and heat build-up, particularly on long
downslopes, many wheelchair users will choose to wear
padded wheelchair gloves.
Manual wheelchairs often have two push handles at the upper
rear of the frame to allow for manual propulsion by a second
person, however many active wheelchair users will remove
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Pr =wtan(ØA +α) =251.56 N
Torque required to raise load –
Tr = Pr x

ⅆ𝑚
2

= 1037.685 Nm

3.Design of mild steel
The design of mild is basically depending upon the
equation,
Stress 

Force
Area

Then our required stress will be calculated and the

Design procedures

prescribed material is selected for the operation.
1.Design of ball bearing
Here we need some assumptions such as,

Results and discussion

Let as assume that the bearing is works 8 hours per day
for a life of 2 years,

This paper introduces a new technology with which the patient
can move from the wheelchair to bed independently and safe.

2  8  365  500  60
Ln 
 175.2
106

This mechanism based on the motion of lead screw and rollers
is described in detail and demonstrated with the help of a

From the method of trial and error, we founded that the
series SKF 6004, SKF 6204 are suitable for the project
work and based on the availability of material, we just
selected the ball bearing in the grade of SKF6204.

functional model. The design and fabrication of sliding
wheelchair, involves that the easy movement of the wheelchair
by using four bar linkage mechanism with lead screw and
rollers. There are some difficulties while moving into bed,
because of the rolling motion of the structure position is

Based on SKF series,

powered by the patient itself.

The values can be calculated from the equation,

LN 

Cn
Pn

Then the value of C is less than the value from the table
SKF series. So the equation is suitable and the material is
selected.
2. Design of lead screw
d – nominal diameter
dm – mean diameter
p – pitch
l – lead
coefficient of friction = .15-.25 (steel,dry)
Effort to raise load –
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limited people; therefore, this work makes a valuable
contribution to our aging society. The technology introduced
here with which the wheelchair overcomes the sliding motion
into the bed can be used differently. This method of sliding
wheelchair

particularly useful as fewer strict security

directives are required for the effort of a second person than
for a wheelchair.

Conclusion
In our opinion, the design and fabrication of sliding
wheelchair based on lead screws and rollers presents a good
alternative to the conventional wheelchair which requires the
second person for the movement of patient from wheelchair to
bed and vice versa that commonly faces many disadvantages.
This lead screw based mechanism provides for secure and
adaptable sliding motion for the patient itself. Also the design
and fabrication of sliding wheelchair can reduce the effort of
second person while the movement of the patient into the bed
and vice versa is required. The four bar linkage mechanism
used in the design procedure will helps the movement of lead
screws to change the position of wheelchair from sitting
position to lying position and vice versa. The rollers in the
wheelchair is used for the free movement of the patient itself
from wheelchair to bed and vice versa.
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