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Abstract

In present day, we see in maximum hospital, feansf patient from one place to another place timé
require maximum labor work. during patient handlipgtient and hospital staff suffers from many peois like
stresses are produced in the body, some time itradbat sleep down the patient. It is required ltmieate such

types of possibilities

The present research work proposes igrdesnd development of modified mattresses forgpathandling.
By using such modification we can easily transfer patient from one place to another without arobfam. We
can totally eliminate the problem occur at the tiofidhandling of patients. By using design of maatifimattresses
and stretcher, we can develop the mattresses matdhtr without any defect.

Keywords. Modified mattresses, Trolley cum Stretcher, Htaped.

Introduction

Now In hospital we see the, for various
checkups, patient transfer from one place to amothe
place. As per the demand required for better living
quality of immobilized patients, for that should be
improved the hospital mattresses for patient hagdli
Generally immobilized patients transfer by labour o
nursing staff. Patients handling in various plaees a
labour intensive work. It is very dangerous forigatt
and hospital staff, if all transfer activity notroin exact
manner. Mostly hospitals use fully atomized beds &
stretcher for the patient handling. These are yaastid
cannot be affordable to all the hospital. At thadiof
patient handling, the stresses generated in paent
staffs are same for all the hospital. Our aim tovjate a
better solution for patient handling.

According to recent survey in hospital, it
found that, 38% of nursing staff and labour sugfenrk
from back injuries , 12% of nursing staff and labo
suffer from low back pain at average age 39. Arhent
staffs suffer from any other various injuries.

The present working proposes
designing of a new trolley cum stretcher along with
modified mattresses which will totally eliminateeth
handling of immobilized patients.

I dentification of Problem
Present Method of Patient Handling

In hospital The patient transfer from various
places like from Ambulance to O.T./ ICCU/X-ray ocenst
/MR scan / Sonography can be proceed through va&riou
stages.

Patient transfer From accident spot to
Stretcher:-

When accident is happen. Patient Transfer

From accident spot to stretcher.

patient transfer From Stretcher to

Ambulance: -

The patient handles from stretcher to ambulance
by using three to four persons.

Patient transfer From Ambulance to

Hospital stretcher:-

When patient come in hospital after accident,
after that patient move from ambulance to
stretcher by using man power.

patient transfer From Stretcher to bed at
O.P.D.:-

After that Patient move from ambulance to
O.P.D. ward by using stretcher with the help of
three to four persons.

Patient transfer From O.P.D to
ICCU/ward bed:-
After that Patient transfer in otipéaces
By using Stretcher with the heldadfour
As per The requirement like O.P.D.
To ICCU/Ward Bed.
Patient transfer From From O.P.D. to X-Ray
centre/ MRI / SCAN / Pathology centre :-
Then after Patient transfer from one place to
another for checkups like O.P.D. to X-Ray
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Centre/ MRI / SCAN / Pathology centr

Patient transfer Back to the bed of
ICCD/Ward bed :-
Lastly patient is move back by following
Reverse above Steps.
Present method of Patient handling from Ambulance
to stretcher
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Step IV:-

| -
Figl:- Present method of p

F,

atient transfer

This is the general method which is adopted in talsp
when accidental case comes.

The Problem Associated with above Patient
handling

 When the patient is required to move on the
same floor, he is wrapped in cotton bed sheet
and sifted by three to four labour . Due to the
handling, stresses are generated in the body of
both i.e. patient as well as the nursing staff.
Some time cramp may be produced in backbone
and other parts of the human body.

* During manual handling of the patient various
accessories like blood transmission facility,
oxygen supply, saline facility, are not available
and this may create various problem if the
patient is in serious condition.

« When the patient is to be transfer from one
place to another place, that time if the
movement of the patient is on inclined plane
that time chances to sleep down the patient from
stretcher.

The above problems produced at the timing of epati

handling which can be eliminated by developing & ne
trolley to handle the patients and modifying haapit
mattresses.

Formulation of Problems

As per the demand of safely patient handling
and for better living quality of patients we canphmove
the hospital mattresses. Movement of unmovablepesti
is usually the work of labor. Transfer of patienis
various places is a labor or hospital staff world amich
is very dangerous for patient, if inappropriate iquat
handling is not done.

For safely movement of patient we proposed the
following assembly of trolley cum stretcher and iified
mattresses.
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Fig 2: Assembly of modified Matt cum

stretcher

To move the patient from trolley to hospital &
following procedure is adopted.
Step-I-

Bring the trolley to near the hospital bed :
match the height let with hospital bed by using sciss
mechanism and screw jack mechanism.

Step-11-

When levels is match with hospital bed tt
after take the patient with new modified mattressrf
stretcher.

Step-111-

With the help of modified mattress Wh
patient ake from stretcher, then after patient settle d
on hospital bed.

Step-1V-

The same procedure can be adopted for tra

of patient.

Trolley cum stretcher

By using such type of modified stretcher we
done the umlown movement of stretct. Due to such
type of arrangement we can easily match the hédylel
of stretcher with the hospital bed. In this we pdevthe
scissor mechanism with screw jack mechar Scissor
mechanism is used for adjusting the height of €.

Fig 3: Trolley cum stretcher

The clockwise rotation of handle increases
height level of trolley. This whole mechanism plais
role by lead screw, mechanism used to lift heavighte
to considerable height. The height of trolley iguieed
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to be adjusted according to the height level of hos
bed/ sonography bed /operation table be:

M odified Hospital M attr esses

The main aim of design of trolley cum stretc
and modified hospital bed is to minimize the mar
handling of patient.

In this we use the modified stretcher. For
modification of the hospital mattress we used #yet of
foam and aluminum square tube. In this alumir
square tube play the very important role at theetioh
patient handling. Due to alumim square tube mattre
cannot form sagging shape. It maintains the sttaégs
of mattress.

Fig 4 : Modified mattresses

As per the demand of safely transfer of pat
from bed to stretcher or stretcher to bed, by u
aluminum squa tube we modified the mattresses.
per the demand mattress should be light weigl

» Design of trolley cum stretcher and modified
mattresses.

e Bending moment and shear force of
rectangular sgquare beam.
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Find out reaction forces
RA = (-RE X 17.58) + (17245.98 X 8.8) -
RE = 8622.99 N-M
RA + RE = 17245.98 M-

http: // www.ijesrt.confC)lI nternational Journal of Engineering Sciences & Research Technology
[3268-3273]



[Wadgure, 2(11): November, 2013]

RA =8622.99 N-M
Find out the shear forces
PT. E =-8622.99 N-M
PT. D =-8622.99 N-M
PT. C = 8622.99 + 17245.98 = 8622.9-M
PT.B =8622.99 + 17245 =8622.9¢-M
PT.A=8622.99 + 17245.98 = 8622.99 |
Shear force diagram

2979
g2 97 262299 862299

g€n19g 2622.99
Fig 5 :- Shear force diagram
Bending moment of various point
PT.E=0N-M
PT. D =(-8622.99 X 4.4) =37941.2 M
PT.C = (8622.99 X 13.2) + (17245.98 X 4.4)

-37941.2 N-M
PT.A=0N-M
Bending moment diagram
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Fig 6 :- Bending moment diagram
M aximum bending moment occur at
PT. C =75882.4 N-M
. Design of aluminium square tube for 75882.4
N-M bending moment.

Bendlng formula

M

1Ty

Moment of inertia for square tu =

I = (an4 — b"4)/12

Section modulus for square tubt

z = (a4 — b"4)/6a

Distance from axis to extreme fibre =y =
Stress =6 =f/a
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=981/(1758 x 512) = 2.17 x 1-13 n/mm”"2

Put all the value in equatic
Mo &

S

(75882.4 / (a4 bM4)/12)

(al?2)

Assume thickness of square tube =t =:

Then a = b+3

Put all value in above equati

b =30mm

a=33mm

Required square tube is 33 x 33 x 31
Design of scissor jack.

W=y go k(j C e fa,gurnfj
= i T " e ]
K //Zij

=217 x 10M-13/

,m/ ‘\,\\\@; s

Forced provided by jack scri
F= (w+ W) /2 tanp

Where,

F = force provided by jack screw

W = total wt. of object & load platfor

= length of each scissor arm

W = total wt. of scissor arm

¢ = angle between scissor arm

4.3.3.1 Calculate the wt. of scissor arm

Wt. of scissor armr mass x gravit
Where dimension of the scissor i
Width of arm = 30 mm
Thickness of arm = 2m
Length of arm = 1225 m
Angle between arm = 25 di
Material of arm = mild ste
Density of mild steel = 7850 kg/m
Wt. of the four arm =4 x 5.62 = 22.49
Calculate the force required by lead screw.
F=(w+W)/2tanp
= (180 + 22.49)/ 2 tan .
F=217.2N
Design of lead screw
Given
W =220 N
Lift distance =1 =150 mi
Material = mild steel
Syt = 448 mpa
Sys = 224 mpa
E =184 x 10”3 mpa
Sdt =448 /fos=448/2 =2
Sds = 224/2 =112
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4.3.4.1 Calculate the torque reg. to raise the load
Using rankines formula for columns
Syt = (Fer/A)[1 + (1/an)(I/k)*2]
Where,
A =n/4 x dc"2
K =dc/4
L=150 mm
n=0.25
a=n"2xelsyt=£"2x 184 x 10"3) / 448 = 4053.58
fcr = 220/2 (for both end fixed)
fcr=110 N
DC =3.26 =3.5 MM
From the chart of normal series square thread
For dc = 3.5 mm
Dm =4 mm
Pithch =p =0.5 mm
Torque required to raise the load
T = (Fxdm/2)[(l +mudm)/zdm — ul)]
Where f =220 n
Dm =4 mm
L=np=1x05=0.5mm
n=no. of start=1
u = safe value = 0.26
T =135.133 x 1063 N-MM
4.3.4.2 Calculatethe stresses
1. Compressive stressesc] = 4f/n dc"2
= (4 x 220)x / 3.5"2 = 22 mpa
2. Max. shear stressfiax) = 16T/t DC*3 = (16 X
135.133)/x X 3.5"3 = 16.05 MPA
3. Principal stresso(12)
= (oc/2) + (oC”2 + tmax”2)
=(22/2) +V(2272 + 16.05"2)=38.23 mpa
4.3.4.3 Calculate the handle diameter
Sdt=cb =m/z  z=# d"3)/32
Sdt = M/(n d*3/32) = MX32/(x D"3)
Torque will be acting as bending moment
Sdt = (T X 32)/x d*3
224 = (135.133 X 10"3 X 32)¢ D3

d =18.31 mm
Select the diameter of handle
d =20mm

Conclusion & Further Suggested Work

Advantages of Trolley cum Stretcher & Modified

mattresses

1) By using such type of modified trolley we can
minimize the problem occur during patient handling

2) By using such type of modified trolley we can
reduce the stresses produced in nursing staff

Limitations of Trolley cum Stretcher

1) Initially The cost of this project will be high bagse
required to replace all the conventional hospitd b
with new one bed.
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2) Extra care has to take at the time of patient feans

Conclusions

As per the above describe information we
concluded that now dajore hospitals are use fully
atomized hospital beds & stretcher for the patient
handling and such type of fully automated instruhze
very costly and cannot be affordable to all thepitas
owner. During the handling, stresses developediiept
& staffs are same for all the hospital. Our aim to
eliminate all such type of possibility which occuhgring
patient handling and for that required to provideetter
solution for the handling of patient to these htapi
whose are having limitations for the use fully antded
beds & stretcher. As per the above problem gergrate
the time of patient handling we provide modified
mattresses for patient handling and Cost of supk tf
mattresses is affordable for all type of hospitad dt is
beneficial for patient handling.

Future Work
1) Development of trolley cum stretcher.
2) Development of modified mattresses
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