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Abstract— Wheel chair cum stretcher model in hospital
application is a mechanism which is used for moving wheel
chair front/back, left/right as well as bed up and down
movement. This is used for handicapped person for living like
the normal persons do. For making the handicapped person’s
job easy (i.e., they can move bed up and down). Remote
controller is used to control the flow wheel chair. The Battery
used to drive the D.C motor. The wheel chair is particularly
used for the physical disabled person’s. It can be used for
taking books from the self, taking dress from the self’s and
this also can be used for cooking. The up and down movement
of the wheel chair bed is done by rack and pinion mechanism.
This arrangement is fixed in the wheel chair bed. The power
supply to the motor is given by using battery.
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I. INTRODUCTION

In this the first wheel chair which was identified was for
moving bed manually or by the other person. At present, it is
need for advanced in this type because physical disabled
person cannot depend on mostly others to help him.

So far they have adapted moving in this. But to find
a change in this system we have introduced our projects the
requirements are fulfilled in our project thus the requirement
of the handicapped is solved through this project. That is why
we have chosen the Wheel chair cum stretcher model in
hospital application for handicapped as our project. The
project which we have selected is to reduce the human needs
for the physical disabled person. For the person sitting on the
chair should have to move bed in the constant speed. By using
the Wheel chair cum stretcher model in hospital application
we can move bed the handicapped person easily. The cost this
wheel chair costs a little bit higher than the wheel chair has
facility of moving bed.

Il. COMPONENTS

1) BATTERY
2) P.M.D.C. MOTOR
3) RACK AND PINION
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I11. WORKING OPERATION

The advanced wheel chair for handicapped consists of one set
of rack and pinion gear. This one set is takes power from the
motor shaft. And this is used for giving power to main rack
of the chair. A motor which is coupled with rack and pinion
gear and it is runs at a maximum speed of 40 rpm.

Say for example a handicapped person want move
bed a certain distance for taking some books from the self or
he wants to take some dresses from the self. The time for
moving should not be much more time. Then only he can
work as fast as fast as he or she think.
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IVV. DESIGN AND CALCULATION

A. DESIGN OF BALL BEARING

Bearing No. 6202

Outer Diameter of Bearing (D) = 35 mm
Thickness of Bearing (B) =12 mm

Inner Diameter of the Bearing (d) =15 mm
Maximum Speed =14,000 rpm

Mean Diameter (dn) = (D+d)/2

= (35+15)/2

dm =25 mm

B. WAHL STRESS FACTOR
Ks=4C -1+ 0.65
4C-4 C
=(4X23)-1+0.65
(4 X23)4 2.3
Ks =1.85

C. DESIGN OF D.C. MOTOR

1) Torque in a motor:
By the term torque, it is meant the turning or twisting moment
of a force about an axis. It is measured by the product of the
force and the radius at which this force acts.

For an armature of a motor, to rotate about its center,
a tangential force is necessary. This force is developed with
in the motor itself.
Torque (T) =% (la/ A) BDC Z Newton meters
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Using the relation,
B =p/a
=p/(IID/P)t
=pxP/(IID})
T = x (lal A)x Zx ¢ x {P/ (IID}) } x Dt
=p ZPla/(2I1A)Nm
=0.159x o x Z x Ia X (P/A)Nm
=0.162x o x Z x la x (P/A) Kg-m
The torque given by the above equation is the
developed torque in the machine. But the output torque is
less than the developed torque due to friction and windage
losses.

D. DESIGN OF RACK AND PINION AND PINION

From PSG design data book (page no.7.18)
dmin > { (059/ oemax) x [Mt)/((1/E1)+(1/E2)) 233

1)
Where,
Gemax = Maximum contact compressive stress N/m?
E1, E2 = Young’s modulus N/m?
Mt = Torque N-m
El=E2=1.1x10% N/m?
Calculation of ocmax

ocmax = HexCexKcel ——m8 —— 2)
Where,

Hs = Brinell hardness humber

Cs = coefficient depends on hardness
Kol = life factor

Kel ={[1x107/N}¥6 — (3)
N =60xnxT

Where

n =rpm

N = life in no. Of cycles

T = life in hours.

= 8000 hours.

From P.S.G design data book (page no.2.4),
Cg-20

Hg =200

Substituting the values of N, n, T in the equation [3],
The value of kg is obtained as 1.139.

Ko =1.139.

Substituting the values in equation [2]

oemax = 20x200x 1.1309

= 4520 x10° N/m?

Calculation of Mt

Mt = 97420 x (Kw/n). (4) For power
calculation

Centrifugal force, f; =m o’ —— (5)

M =0.2Kg

W=mxg

® = 2IIn/60

R =1m

Substituting the values of m, ®, r in equation [4]
fe = 0.216 N.

Downward force, fq = mxg

= 0.2x9.81

= 1.962N.

Centrifugal force, f =fc+fd

= 0.216 +1.962

= 2.178N

Torque= fxr=2178x1

=2.178Nm.

Power = Torque x angular velocity.

=2.178x1.05

=2.28w

Substituting the value of ky and n in equation in [4],

Mt =22.21

[Mt] =1.4x Mt

=14x2221

=31.1 N-m

Substituting the values of ocmax, [Mt], E1,E2  in equation [1],
The minimum diameter of the pinion is calculated to be
23.07mm.

We have taken the standard diameter of pinion as 34mm.

1) Specification of Pinion:

—  Material : cast-iron

— Outside diameter  : 34mm

—  Circular pitc 2 4.7mm

—  Tooth depth :3.375mm

—  Module :1.5mm

—  Pressure angle 1 21°

— Pitch circle diameter :31mm

— Addendum :1.5mm

—  Dedendum :1.875mm

—  Circular tooth Thickness : 2.355mm

—  Fillet radius :0.45mm
Clearance :0.375mm

2) Design of rack:
Pitch circle diameter of the gear is =31mm

Circumference of the gear is = [] x pitch circle diameter

= [1x31

= 97.38mm

The dimension is for 360° for one rotation

For two rotations (Approx.) the rack minimum length is
194.76 mm

3) Specification of Rack:

Minimum length of the teeth:194.76 mm. Here :215
mm used.

—  Material cast iron

—  Module 1.5mm

—  Cross-section 20x15mm

Teeth on the rack is adjusted for 215mm

E. DESIGN OF SPUR GEAR SPEEDS IN GEAR BOX

1) Measured Specifications:
N1/N2=D2/D1

Where,

N1=Motor speed in RPM---40 RPM
N2=QOutput speed

D2=Diameter of the roller gear wheel
=88 mm

D1=Diameter of the motor gear wheel
=35mm

N2=(D1/D2) x N1

=(35/88) x40= 16 rpm

V. ADVANTAGES

Cost is low.
Maintenance is easy
Parts are easily available in the market
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— Itis very useful to take the object from long distance
—  Construction is simple

— Remote controller so reduced of manual operation

— Easy to operate

— rechargeable batteries are used

— Can be used inside the house also.

— Speed also varied by adding additional batteries.

VI. LIMITATIONS

— It can be only used for particularly for the handicapped
persons (i.e.) only can be used for the leg handicapped
persons.

— The object taking from the height is depends on the
person’s height.

VII. CONCLUSION

This project work has provided us an excellent opportunity
and experience, to use our limited knowledge. We gained a
lot of practical knowledge regarding, planning, purchasing,
assembling and machining while doing this project work. We
feel that the project work is a good solution to bridge the
doors between institution and industries.

In conclusion remarks of our project work, let us add
a few more lines about our impression project work. Thus we
have developed a “WHEEL CHAIR CUM STRETCHER
MODEL IN HOSPITAL APPLICATION” which helps to
know how to achieve low cost automation. By using more
techniques, they can be modified and developed according to
the applications.
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