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‘Problem Statement:

To redesign an incubator with a
particular emphasis on the following
~ points: 4

‘1. Tormal Appesrance. -

8, Tase of operation

8, Boonomy.



In fact there are number of Indian and foreign incubators
which are now aveilable in India. Still, I feel that theve

1. Iﬂ‘maﬂﬂtlm

&g

is a need for a&saiﬁ.

Initially, let us try to understend what is an ineubstor and
why it is used in case of a premature bdaby. As the nams
suggests an lnoubator is uiqathu: a space encloser with

a faeility of maintaining lﬁniﬂd wuruial*mﬁwnt
inside that eneloser. ' |

A premature baby indubator artifically maintains womb tempe=-
rature and provides a safty from infection to a prematurely
born infant.

In the last few years manufecturers in the foreign countries
are producing more and aart sophesticated and advanced
producta, but in India first incubator was produced avout five

years before and all other Indien manufacturers eopied the

same design. There is no further development that has been
done neither a study was done of an incubator to make it most
suitadle for Indian climate and situstion, This inecubator
at present gosts a lot and is beyond the reach of the mejority
of the hospitals, '

Recently, Dr. S.N,Deshpande, a Civil Surgeon from Kolhapur
studied this problem and developed an economical incubator
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Intormation

The requisit information is collected Sy
eonducting a survey of hospitels having

. premstuts bedy units, by visiting menu~

Sl

. B.1ele

S s a0 e
|
d Premature Infants
rison between Mature an -
l:o:’“r g hl out the chief differences which can be
observe n:

facturers,users, and through smedical
literature. This information is grouped
under five sections such as ! '

i mehm ba by
8. muwamnt and eure in the mastax

3. Present muhem in India

, &; Soeio-sconsmie wuhm

§. Indian clismate.

Premature baby,

Causes of premature birth (Low birth

i‘m& are mm factors whtaa ars oonsie

anmﬂ to M m&aﬁaua v&tn pramaturity

“but the ,pnéiape&ing nuu in Xnﬁu

include «

- 3&&%«“@@&@%&%1&3 such a8
lower olass, poar mwm a&l«u&{h
tion, mwﬁm éw&m pregnancy cte.

- H.nlaginl factors mah a8 sm mu

‘8ize of mother and birth msew My*

E» D. @'f Mﬁrary : g
l..l. T. Bombay, '
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A8 the majority of the Im.tan pepmuaa

 gomes under more or less all the faoctoxs
mentioned above, rate of premature birth
incldenve ia eammﬂﬂw_ high as com~

parsd to the developed eountries.

Still there is & lack of a indigenous
hedical equipment which 1is within o

 Yeach of an}w}.ty' of '.m‘pitahg

Causes of mortality

%dm ‘are innumerable causes which um'
~ to very high mortality rate, but maﬂty
, of the ineidents qu ﬁtw ta -

- Infection
respiratory trouble
“heat l.au |

.  whish can be Memﬁa by keeping an infat

in the incubator uM@h provides
protection from mmm |
" hlp in maintaining respiration
artifiolel desired temperature,

N



2.8.0

¥anagement and care

-

‘ Management and care in the incubator is
~ based on the ordinary management of any

new born baby but with eertain modifice~
tions which are necessary to meet the
special needs due to low birth weight,

The most important of these are @

1.
2.
3.

4.
5.
6.
7o

Maintenance of body heat
Provision of humidity
htamamh’t of respiration and
ventilation

Frotection from infection
Careful obeervation and handling
Good management of feeding

Medical care.
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¥olntenance of body heat.
Pramature infant has more body surfaece
erea as compared to its body weight.

~ Its thermoregulatory eentre is also under
- developed, Such an infant looser body
‘heat or undergoes heat stress, 8o to

avold this, an artir!,eiul Qmiwmnt
i eoreated for such an ixamnx in whieh
it io kept at e desired %mmawm;

Bat it is move laportant to obtein
stability of the infant temperature thm
to alm at particalsr temperature, and
experience has shown that there is no
need for anxiety mu the rectal tempe
watm falls below & 3 ar rises above
37°0. 4t 32°C the smmllest and most we ak
mm tends to stabilize at w &%.

m.mg to x?seim the body temperature to
the supposedly normal leval of Wé@ were
unnecesasary and might even pwrm detri-
mental to proper growsh, a8 young pre-
mature bables heve a thermo regalatory
gyetem adjusted to m.amm a ch body
tmmtam o5 - 38° C.
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In the light of present knowledge

- ineabator should be kept at a temperature
of 32°C until the infants restal temp=

_erature stabilizes about 37°C. Then

the temperature of inoubator cen de

 peduced. »

In few omses the tm‘atm may have

to be inoreased above 35°C but great

sere must be taken not to overhest the

oy, -

It is found out that infants loose 30%
of body hest by radiation. Therefors
 heat lupp].y 'hvy‘!'ndfiatimi is ideal,

Some investigators have maintained the
skin temperature by infra red radistion
~ but this method 18 too complicated,
m;mm and needs a very spphesticated
~ eontrols. | |



8.2.28 Provision of humidity.

Dostors have found out that the rate of
mortslity is reduced by maintaining
relatively high humidity inside the
incubator. 65 = 70% humadity is eonside-
red optimum while higher humadity is
maintained for smaller dabies dQuring
early life as it maintains higher body
denperature and have lower mortality
rate at ( 80 ~ 90%) humedity.
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‘ £.2.3 _!atnbmmgt af respiretion and ﬁatiuti%
Respiration . in muwmw«séza tends to
be irpegular im ryths end depth. Oough
reflex is also absent making a danger
of inhalation of regurgated fluidas.

Such a danger can be reduced by keeping
that infent in a tilted position,

Meny times nasal passages are extrenely
narrow and the mucus membrance extremely
- wesk, In such a case artificlal respi-
~ ration .u mintaimﬁ by sn oxygen dome
by alaing an incubator iid. In such
“ & case ma). route is never employed

for ammtuuw of oxygen.

xa case of @ m m.m: saran: r&thwt
any amyuuatima, n.ntilaum is
maintained at the rate of 10 to 16




Protection from infection.

Premature Mimklgr are suceptible to

infection. So it is isolated from

~ others to all possible extent, Some

ineubstars supply filtered air under
slightly higher pressure that atmosphe-
ric pressure to prevent anything coming
in from mtamg. For i precaution bare
rier nursing is strietly adeheard.
Mdaitionally, premature baby unit is
separated from other warde,

Careful observation and handling.

Inoubator provides a clear view of
an infent, As in premsture infant

any whm‘ in its body condition can

bs imnediately recognised by obser=
vation. This can also helps in feed-
ing, ehanging, examining eto.

Incubator should rwwiﬁq a rmi,lity «
&0 that an infant can be nursed
without taking out of Ja 'meﬁhgw;f' '
These infants being extremely weak

_ should be handled es  less as possible.

£



£8.8.7.

Management of feeding.

~ Incubstor needs & ¢laborate system

of feeding ineluding a facility of
tilting . If sucking reflex of such

" an infent is not dsveloped, nasal
feeding is done which requires tilting.

Sone txma throbing 18 dona.

Hedical ﬁm .

As faor as possible all the treatament
of an infant should be done in the
iagsubator, It should also provide
head up or heed down position for
infent ( 2 15°) whieh 18 an essentiel
nursing requirement. N B

£
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-

3.

4.

. I D.C Library

£.3.0,

Type of nursary:
Werm & hamid \
21°%  60-65% H,
Less is the number

of infants better

it 4a.

4.5 Bg.N/Cot

1.8 ¥ 6/6

OR Partition Ser~
sen with .08 clear ‘
from all the sides.

> kL T. Bombay.

Present incubetors :

Present Mﬁb;“r is e development of
open heated eot and is divided into two
types on the basis of vericus fectors

euch a8 type of nursery w&m proce=
dure, use etc. Though from the structural
and functional point of ‘view the diffe-
rence 13 very lesa,

Hot & not hualdified Warm & not huaidified
20.8° ¢ 4%

less 1s the number  1gss is the number
of infants better of infants better
it is. ' it ds. '
Meximun number Maximum nunber

& « larger infants 4 - Bmaller infants.
4.5 Sq.M/Inc, 2,67 8q. ¥/ine.
1.5 ¥ o/c 1.5 M ofe

10-12 A0, /hour 10-12 A.C./hour
Optimum humidity  optimum humidity
65-70% 65-70% i

~ Bo Mainly for bigger
infents 1f ine. is
not available.

Most useful for
larger infante.
requiring ozygen
but no other
complications,.



eg en Cot
mm«gmﬁ H
‘Cheap

Cen bd heated
‘”il’ ° '

-

Various makes :
Supply correct heat

. and hmiéitr

- Basy Qg giving.

Easy handling of
infant

 Paellity of tilte

tng.
ﬁi&#ﬁvm&ag‘n
Cannot give eorre-
_ heat & humidity
O0p giving is airss-
sult.
meetim»
fleating aystem:
hot bLottles OF
Electric blanket
9, 'ﬂakuamral

Y

8.

Easy pbaervation
from dlstance
Freedom of access
to the infant

; 14

e

Var ious nakes

Bupply eorrect heat
and humidity.

x&uyr pbservation
froa distanse
Isolates baby from

_ air born infection.

~ Ventilation with elear

air (riltered) under
Pressure.

‘Port holes & sleeves

Faeility of tilting

Bxpensive

Do not isolate baby

from air bori infec-
tion.

Heater for heating,

Alr .

Thermostat or other
ssphest fcated amg

- rols with ;p:.iot lamp

QMMb

for care

Protection well worth
extra cost,

Very expensive.
Port !wJM and slesves
send to obacure view,

Kwter

Thermostat or other
apphesticataed controls
with pilot lamp and
Alarm. :
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8.4.0. Boclo-Egonomle problesa.
In India socio-aconomic W#M domi-
nate s product fallure 17 not a design
and therefore needs a careful attention
for redesigning.

In Indie vary few Mﬁx":nmat hospitals
have premsture baby unit., These units
45 not asespt infants below 1500 gas,
and such infents are left to God.

m information wnwua from doctors
shows that more premsture infants m
in unit than outside.

%tmmm;mt# ﬁ"ﬂ &&w&yﬁ over-loaded
and under high pressure of wark. 8o
there is nlénys a comparison in of fering
any feellity to infant. Those who have
batter ama« of ldving are alma
preferred, e

mmm takes pz.sqc dus to high
pressure of werk and aw«rm barrier

nursing is not followed very atrmu;'

Big eity hospitals face peculier
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problems of the staff, These hospitals
do not get adequate number of w&@ar
Whichever nurse they train for premature
unit, rashes up for foreigh country,
While untrained nurse is incapable of
handling a sophesticated incubator.

In the pressnt Goverament mpmx. set
up, doetbrs rarely heve a chance for \
qualitative selestion for equipment. So
they tend to select lesser of the evil.
Therefore, infants in the m«un&‘ ‘
incubstor are likely to be burant alive
or ¢ooled to death.

Present iamhatm are eostly and
functionally inadequate and belng o
mpy: of forelgh Lncabator, does not
make use of favourable Indisn climates
8o nursing in this insubstor slso
becomes costly,
Naturally within last five years of m
of such an incubator  Ihdian doctors -
have developed an sdverse openion abowd
it. ‘ |
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Climatic condition of wrzaua’}aiaéﬁi in

Indls throughout the year wae studied from

%

a oritical angle and it 1s mmﬂuimd

that Indian elimate is mwmm for
mzra;!.ns and this fact can be mmmu

“designing an incubator.

Statistical information gives the follow-

ing result :

'5 Area under different zone at different perisd.

~“condition | 'rm “Hunidity TAN AT AU NOV AVA TOT)

1. Cold & ary m% 25-50% 2% m i
Cold & humid J 50-78%  12% 0.5% 5% 7%

~ Cold & very hunid 75-100% 4% 0.8% 1% &% '

2. Cobl & dry 16-20°% 26-504 184 2% 5%

Codl & humid B0-75% 336 3% 8% % 16%
 Gool & very humid 75-100% 8% 15 % 3%

‘8, Temperate & dry 20-30°C 25-508  17% 4% 198
Temperste & humid 80-75% 23% 16% 88% 45% 60%
Tenpirate & very ' e

hunia - 75~100% 4% 104 eo0% 124
4. Hot & very dry  30-35°¢ 25-50% 8%
Hot & dry B0-75% 35k e 1
Hot & huaie 76-100% 196 5% ’
Hot & very humid | 1% :
8. Very hot & dary 1%

- : s s 50 S s S )

This shows that 76fn places in India
~ have temperature between 15-30°C while more
than 80% places have nmaxzy in between

50-75%.



3.11’@.

, 0 e

Analysis,

Structural snalysis.

Beilng & hospitel eqguipment, it was not
possible to study imported incabators
from the analytical point of view, 8o
analucls salnly deals w{th Indlan

~ ineubsters, Thoagh wherever possible,

foreigh 1n¢ahtm;a are alsc referred.

An incubator is made up of two prineipal

 unite, the infant chamber and heating

chamber which are oreated by putting a
nesh partition in between.

The total assembly comprises of M.S,

anélu fitted with gless panels with a
hinge operated lid at the top, It is
finished with M.S, sheet, |

*L' shepe M.S, angles which ars real
structurel members seeams to be blgeer
and stronger then the necessity., 6 am
thick plain or tw@mn{a glass satisfy
the structural requirement.

¥.8, angles and sheat { 18 or QO, mng;)
is welded together which makes the total



J , 19}

 assembly strongs. In the open type, top
1id servss as an acesss, while in the
elosed type, port holes and sleeves is
an additicnal acceas, |

- The incubator 18 mounted sn ajatasx .
cupboard with a tacking facllity which
ales offers tilting facllity. The
incubator tskes support of cupboard for
tilting. The oupbosrd is fitted with
mb&x' eastora for mobility additionally.
Tneubstor also has handles for carrying
it in hendec which lovke dellcate a8
compered to the size and welght of the
ibecudator,

Systems.

Ineubator hss air ialet at the bottom and
alf oatlet at ths top both cperatadle
from the froat, Both are ut.ruétwam
very simple to sanufacture and to operate,

o 2

o

&ntm mechaniam comprices of a iuttw
along with a radiating sins, ‘2&13 -
‘system demands & substantial space,

A stalnless steel water trough u
 mounted on the heater along with a water
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f1lling funnel and dFeing out ovek fitted
from outside. Though atrnutaurnm Sound ;
the system is too complicated to mssemble
es it 1s llable to lesk. "

Control Panel :

Control panel is made out of M.3, sheet
‘also acts a8 a support and amccess to

 heating element., It is well marked to

 indleate knob position,

~ Maitionally a hygrometer is maintained
inside the incubstor which gives tempe~
‘rature and humidity inside,

Safety device :

Heater 1s assoclated with thermostats

or other control devices, which are J
mostly imported, along with Alarm and
pilot lemp system which is situated in a
heating chamber or aur. e emaécé to
the incubator. :

It seems that the pﬁl;ﬁm; indubator

design is dominated by the produstion |
method, There ere mumber of menufactus
rers but nome of them produces more thm ‘



£ ; s 9
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s

100 pleces per year. So all the a;t@u‘
‘are suitable for fabrication and assembly
rather then a mass product ioa,



" 8.2.0 Funotional enalysis

The basie function of an incubator is

to malntain a prematurely dora infant

in it at a teapersture within a range

of 50° to 37° O, relative humadity of

60 to 90%, untuutﬂim kt the rate of

10 to 15 Alrchanges m ‘hour and give
: wa&uﬁm to the S.ntnnt tz-am infec-
‘ ttam mymt imuhstws have various
.antm to serve these mcu..
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; S.8.1, Heating ?-5 014 system :

a)

‘

Use of hot water bottles along the
infaat = Though tk&u antm is the

- cheapest, this does not u&utm &
wn;tant temperature. 4 mzm
‘supervision amd frequent hot water

replacement is needed. Leakage is
en additional nuisance.

In this system, air is passed sround

hot water drum, but this makes a
System structurally complecated m
the total inoubator large in size.

Present aystem t

a)

Use of heater - Use of heater made
incubator extremely suitable for .

'mmmnmn. It also reducsd its |

unnecessary bulk.

Now a days heater is used uith the
following aecessories rar eontrol, -

: Euttr + thermostat - nade w&ﬁu aast

aturdy m} no
precision, .

~ Heater * thermocouple - precise but

p very delicate.
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Hegter + timer - mﬁm bﬂe“ﬁﬂtu

Heater + thermister - pracise but very
goatly.

but mwﬁ eostly devices made incubator
beyond the resch of majarity of the
hospitals, Where after-sale cars of
equipment is not envisaged, this proved
to be & xauﬁu. '

Heater of such e high capacity is used
to reduce time of heating but in the
Indian climate, where ambient temperature '
ad required temperature is not much,
At s m«ngﬁy.

Ineubators do ﬁmtxm in two ways.

a) In some incubators heating caamber
is loeated by ,uﬁ side of Maxzt chenber.
In this case, body portion nesrer the
heater gets more heat and heating becomes
uneven. ' :

b) In this system, heater is located
below the bed and heating is also even
but there is an inereased danger of

an accident as heater is just below the
infant,



Some manufacturers go for infra reé light
heating by rediation but this system is
extremely complecated and thixnxm not

" weleomed by the hospiteis. -

A1) the present ineubators have oblong
shape. Therefors surface area of the
ineubator ‘,in more as esmpared to the
volume of air in it. This inereased
heat loss by the air edditionally air
rennins Stagnant in the corner and ool
down which results in uneven heating,
This proves that the prmaiat incubators
shape is not funetional in retaining
heat, .



S.8.8.

Humidity :

High hualdity s meinteined in a siaple

: way by kmpiw s water trw& inside the

infant chamber but tm Mti’;ﬁé ¢an not
eive required (between 60 to 90%)
peroentage.

In some incubators, water trough is
kept above heater. Many times this
creates excess vapour pressure. The
required precise percentage is mchieved
by inereasing or reducing effective

contact of water surfece wWith air but

this ayﬂm is t2o complecated and La

nmmmwy in Indien &» oonditions,
Watsr pouring and draining system 1:

not wry animic but reduces the work
of nurse, Water trough is gat Béen .
from sutside.

LLT. = *ﬂmamyg



3.8.3

Ventilation :

Depending on the type of ineubator,
mainly two systems are followed :

K#ﬁf&’al Plow Systen -

In thie system, inlet is st the lowest
level end outlet et the top, #r is
passed on the heating element ;‘h'nt an
then on the infant. This systea doess
not isolate infaut in » striet sense
and therefore degree of protection from
infection is less,

Forced ventiletion -

In this system, filtered air is passed
on a water surface and heating element
under pressure which is slightly-more
then atmospheric pressure. wm reduces
chances of infection from the inlet as
well as out let ms inside air prevents
outeide air entering from the out let.

Whensver oxygen is given, inlet is closed
end oxygen is given ﬁww oxygen inlet
(Oxygen 1 ¢ 8 Alr ) ‘



3.2.4.

25

‘mm care.

Inoubator provides the facility of
observing infant from out side through
the glass without opening it, but this
do not offer a complete view, It also
provides protection to the infant from
any object falling on it. For this
reason incubator mam‘ not be opened
from the top.,

Incubator bed prmmm a comfortable soft
surface which can be tilted to + 15° o

 maintain emsy respiration or eirculation,

In the open type incubstor, i:m:nt is
taken out of the ineubator for mursing.
Though, this saves lot of nursing time, ;
is bad for infant health. Inculator
design does not fecilitate nursing
inside inecubator, |

Closed type imahtm have xaczi&t.y ot
aursing within incubator, Such ingubators
require more spmce for infant chamber,
Tine required for nursing is also consie
derably more but it provides tha best
possible treatment to the infant,



8.2.8.

8.8.6.

8.2.7.

ey

Storege.

Though an essentiality as far as possible

. this faeility is rejected. As present

inoubator cupboard is heavy and very big
and hassubatantial height, This 1s

- under utilised and reduces moblility of

the incubator cup=board.also facilitates

Coentrol,

‘Present incubators heve on-off switch

and two oontrol knobs with a pilst
lamp but to explain e selection and

kaeh position, there is m complecated

explanation sheet, This mekes a simple
gontrol 4iffisult to operate.

Maintenance,

Present incubator design is most utille
tarian and has bear minimum ;nmi; “This
is easy to clean and mintaia, hat: it
the heating system ta:!.rua, t..ua imabatw
ean not be repaired without tm help

of e skilled agency. :
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Formal enalysis is restricted to saly
Indian incubator. .

ALl tm pmnnt incubators have the

same form which differ only .ta detqi.l«» :
ing M‘ iramuxm x‘rm one yh:uz to

L

The visual proportions a total unit is

odd, It is very high and has less width.

All incubators avm sharp corner but

they can not hide deformation at the

joint of threeplains.

- ingles supporting glass panel gives a
very rigid and hersh shape to glass

Cpaque frame Work stands S.x; eonstrast
to transperent glass panel and is
responsible for giving it a sturdy
appearance. :
Four verticle angles acting as legs
¢u not have good wapwﬁm. They
sre more wide m short .

Dottom and rear side is true té its
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structure without any surplus finisiing.

Sides of the incubator are plain with

~ number of parts stuck on it. .

Oxygen inlet on one side is hardly
recognisable, :
Funnel for pouring water and water
draining cock have totally different

‘eharascter. The point 1is strictly

ulitilarien sides are anamel finished
while tap and funnel are out of stainless
steecl. :

Stainless steel strips for tilting
adjustment look as if unnecessary ex-
tension stuck on the side. It has a
funetional form. . .

Standard handles on both sides and on
the top lid 4o not go with the total
assenbly. They look extremely delicate.

Gontrol panel on the front is not well
difrerentiated. It is in the same plain
and of the same colour.

Knobs and pilst lamps are. so much away
from esch other that they loocee their
identity es one unit of controls.
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 Knobe are small as compared to t:hi ‘

front panel and black coloar on grey
or white back ground gives a still
smaller impression, '

Graphice is well marked,

Incubator is tinimé'.ﬂth @uy or
while enamel and has & smooth finish,
which gives a total unit polished and
sophest icated appearance.
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%.4.0. PErgonomical analysis.

Sedole Intmt 8pace,

ALL the present ineubators have oblong
shape and infant chaaber is arbund

24" x 18" x 18" (height). Considering
infant's body Matﬂ*ﬁmu at birth and
at the time of discharge, thia chamber
does not allow rolling or tnuy streched
body positions, ' |

Cotton mattress used in the Indian
incubator is waram and conrwtable.xﬁ
some tm&sa wpxtnla water beds ave
used but they are extremely aaa)..
. Thermoeole ball mattress is soft, come
fortable, quick drying, easy to clean
and it allows air eireulation within
the mattress, o

Present maaba&r beds can be umm .
through + 18° whieh fully utu:y
all needs for Wamg. :

3.4.8. [Nursipg problems. -

T T ——

Present incubator being a copy of foreign
~ design, does not take care of physical
M&aum due to body unnwmat of

Imum nurses.
L4




g5
mu incubator if accepted along with
the trolley, its bed haight and
{neubator top from the floor is at a
nigher level tham what & murse would
like to have. Therefore, *taking out'
and keeping in the infant beccmes
difficult. The opening is also inade-
quate. | - |

This incubator takes support of the
trolley for tilting and the whole unit
is tilted, Thie is tiresome and nurse
tends to add support under the bed
rather than tilting it.

In un of a present m:a‘hntw. xw any.
’ amuum mmm is nuutial.

The length of an mwm ts 'nwn that
mu man can not 1ift it mauy. Xt
hes only one handle on each ni.da 80 ia
transport it may swing towerds right -

or left. e o :
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4.1.4.

"elebe

. 44146,

Hypothesis,
Structural hypothesis.

Inoubator should be developed With an
idea of fabrication and nxml;ly by
manual work. Production process should
avold methods of mass production.

Incubator should be light in weight,

strong sgsinst eny shoek, It should
have simple Jolning detalls which makes
the unit air tlsnt,

It should amtwt that iatant trau W ‘
object fa.uing e,

It should provide a ‘aWa&tnbn bed and
an easy tilting arrangement (+ 18%),

Incubator should be structurally simple
to assemble and dismentle. It should
be easy to eclesn. In case of a Bystem
failure, its parts nust be easily re-
QM¢t§h without the help of any

‘skilled agency.

!mabntw should have water pmu'inc

rm.uty, very simple and water um.
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should be seen from outside, .

4.1.7. Structurally incubator should provide
facilities sueh that the uénb-tar ean
be utilised both m:. either as open
type or as a closed type.

| 4.1.8. Incubator should be made up of twd
prineipal unite. The infant chamber
and heating chamber. Heating chamber
should be loeated %"‘tm infant
chamber, - |

- 4ele9e  Assembly should avold 'skin and bone'
' construction. It should reduce number
of parts to the minimum possible extent.

4.1.10. Heating element should avold over
heating and should be economical and
easily replaceable. : '

- 4elell Electrical risk should be avoi“@
Infant chamber should be well ginr:lw
against any power leakage and fire '
hazard. : o b :
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4.2.4.

‘wgqat

4.2.0,

- fm&ttaml hypothesis, o

Miﬁr of €0 to 90 4.

{]

The shepe of the incubstor should be
such that it should held moximum air
volume in the minimun surface. area,

Incubator should provide wuplah and
elesr view of the hxfaah

~ Zneubator should avold sharp eomers.

Infent chamber should provide heat by
redietion to the maximum possible extent.
It should also reduce heat loss by
conveeotion or amaetiw.

‘Kaatzm element uzmm be ewﬂh of

yrm:.éinc any tupaut:m uitm a ram
ur % to 87° ¢ with an wawacy »x
2.8%¢, Heating element should ruaa
the required tmmatm'c witm.a 16
ainutes, ‘

Hsating mtat be evan thmamat tm ’

¢hanbar,

(O

Incubator should uintuin a uta' tmm
in such a way that it nuintam & relative

:
|
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. 4eB,8,
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4.2.10,

' &.%.’11.

4.2.12,

§
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’ | | s ® l. P -
It should meintain a ventilation of
10 to 15 air changes per hour, but it
should not allow any sir leakage i.¢. °

air entering inside from out excepting

the inlet for the air.

Incubstor should isclate infent from
other environsent to all possible extent.
It should offer am infant pwataetiém
from the infection.,

Inaabatw shoudd provide a taainty at
narsing utm the 1mahatm'. |

Incubator bed should be Soft and worm -
and of quick drying material. It should
not offer strain to body muscles. The
bed ;hmm han a t«eu&ty of tilﬁm it
t;mrmsh 18°, : |

Incubator control should be sasy to

~ operate and free from any reference or

ealeulstions.

‘Incabator should be c;a:iu &&cm,
maintain end to repair.
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4.3.1.

4.3.2.

4.3.3,

4.3.4.

" 448,58,

Formal hypothesis.

3Y

Incubator should have a very simple and
attrastive form. The visual proportions

~ of the total unit should be plsasant.
- The form should be truly functional,

It should be free from any deformation -
at the joint. It should avoid sharp
corners or edges.

~ Transperent panel aham huuAm attra-

etive shape which is funetional and
goes with the total unit,

- The unit should have a smooth surface

finished with opaque white or ivory
eolour from inside and white or grey
or any colowr from outside which gives
it a aignity. ’

Any element or fixture on the outer
skin of the inoubstor should have a -
eonvineing form with respect to its

~ funetion and should Le well merged
. with the total .assendly.
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If necessary, coloar ooding or other
syabols should be used to indicate &
eertain fanotion, priority or emergency.

Control panel should be in w@wtxm
to the ineubator, It should be well
differentiated and well marked on the
front fece. It should have very siaple
form finished with an attractive and
iaviting eolowr. It should be well
marked or embossed with . graphies ste.
It should be well organised, '



4e4.0. hWnl hypothealis. . . e

)/K . 00 tn the ineubatsr should

e ’ ;\ﬁ ) " be sdequate. It should allow rolling
fotrai, e /\ | ,\ .“ . : 5 .
e or free ‘body movements within the
e :
-

‘4oksBs infant chamber should also ‘fnﬁiutatl
. fres movenent of the hand { and fore aral
‘and easy rnah for all the mwaing
. -ngﬁmnm

&odoBo It mwwl use a mtmm which is
. szum. sasy to maintain, nsy to
¢lean and qaiet arying. It should
remain werm and should allow alr sireu=
. © letion within the materess.

= 4.4  Incabator bed should heve @ t«zmy
= : - of ﬁ}.tlaa it through 2 18°,

44,5, Incubator design should teke care of
' physical liaitations dus to body ‘
measurements of Indlan nurses being an
_operator of the equipment. .
4.4.6, Incubstor should be supported on &
| stand in such a way that Lnoubator £op
18 easily operatable. .



4e4.7.

*“t@i :

4ede9e

4.4.10.

4.4l

Incubator bed level and opening shoald

be such that the infant can be easily
*kept in' and 'teken out' of it without

Incubator should be such that nursing
can be done without leaning forward
unnecessarily. L

Incubatbr should be easy to lift or
to transport by one person. '

Control should be designed to give

accuracy in manual aa:utmnh Knobs
should be designed to have a firm grip
and easy adjustment.

'mwhml,, golour cole, letters (type)
ete. should be carefully selected
taking into consideration zfat.uqaiud
for setting and limitations of human
eye and human setion.

L]
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Synthesis. -

A survey of the existing inubators

and the needs of the hospitals who use
then showad that there is a need of an
economical incubator to serve, mainly
hospitals in the small town where
skilled but untrained ( for premsture

unit) nurses are available.

An m«amtm im mraewmé on
wmm by the pramaa of fabrieation

" and assembly, this leads to a design

of detalls sulteble for sueh industry
only. :

The mein design eonstrains were qwlati
view of the infant, malntenance of heat ,
ventilstion, humidity and protection fros
infection which leads to an alr tight
and rigid construction which 1s essy
to manufacture, maintain and to repelr,
, v : J.‘f\}.

A number of shapeswere sketched and
studied in terms of their saitability.

They were also visualiged with different
kinds of rntm (niuruaﬂtu).

Initially a rectangular shape was

I D.e::‘

ORIy ens s

ibrapy
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selested, but it was found out: that $his
shape does not solve any fanctional

- problems, especially that of Smtim i
Thie is uneconomical from m;trmtwal
polnt of view though it is economical
and gssier to menufacture. It is not
suiteble from the ergonomical point of

view, . ®

80 an oval shape was selected which solved
many problems but raised constructional
and manufascturing difficulties.

8o a golden mean wes reached by the
selection of eirculsr shape.

The final design has the following feature

Hood = It is made up of transperent
polystyrene and has a domical shape which
is formed by forming process. It is made
into two halves which slide one above
other. The outer portion serves pr <

opening while inner portion has two holes
which aet a® a restricted access to the

infant for nursing. I;. also Mlpl in
retaining heat and redieting it on the

 infent by the virtue of its shape. It
holds more air volume as compared to its
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; e -~
surface area., It helps in maintalning
oxygen dome.

°

Bed - Incabator bed ie made out of thermo-
¢sale balls which is eaasy to clesn and
maintain. It is quick drying and allows

i air eirdulation within, It is warm and
;mmm:. It is ecirculer in shape.

‘ maua is mede cut of aluminium sheet

by tmm method, It also facilitates

‘tilting through # 16 ° and takes its

support on the base.

Buseé - Ineubator base is msde up of alu-
ainlum sheet by fabrication process. The
joining is done by synthetic adhesive to
ke it alr tight, It hes a shape of a
frustrum which has smaller diameter at
the bottom. It supports the whole unit.

Heating system - heating system is situate
etactly below the infant ded. It comprise:
of 4 bulbs as & hesting elemsnt, the
neating of which is conirolled by a Reho-
aiet by inereansing or reducing the vixtap.
The whole systen is situasted iu 8 alumi~
alua box with an asbestos lining from
inatde. - =



° 2 - - .a ’ o
Ventilation system - Incubator has sn air

inlakt at the rear side of the base. The
air is passed on the bulbs and enters in
infent shember along the periphery of the
bed. It has an outlet in the imcubstor
hood which 1s adjustable to give 10 to 18
alr changes per hour,

°

Control panel is situated on the froat

* portion of the base. It is sunked to give
protection to the thermameter. The
eliding indicator when matched with the
mercary eolimn gives th& required tﬁpe%

- vature. Thermameter has scven positions
te sdjust. The thernameter when sdjusted
ts give 30°C temperature any position of
iﬁﬁ;&au& which mtmaﬁitk tae merecary
cclumn ensures inside temperature of 0%,
mg .3.; true of any uuma position of
a 23:,armtw for 88, 35 or %Vf’ ¢ ate.

=
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' Balient features of the design. =

4798

—
v

e
e

Use of inexpensive and easily ‘avallable

materials,

o

Basily z:ﬁghubh heating element,

Construction permits easy changing of

elements snd also facilitates dismant=

ling end cleaning it easily,

Provision of complete ant clear infant
view, Observation from a longer distance

It is easy for nursing Manf.
 Heduces the risk of over heating.

Oontrol is safe and simple,

7ilting is very easy.

It avolds a sharp corners and edges.

Use either as open type or closed type.

Simple form which reduces production
cost and make it better looking -

It cen edjust with other hospital’ equip-

aonts,

The visual bulk is reduced by the use of
eolour scheme and form. e

esse
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