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VIn the last coaple of years electroniecs in
'general and medical electronics in particular

has made fantastic pregress. Progress which

,fgjeven a few yaars age would have been unthink-

’,Hkba’gle, S . e .

€}

. Hi‘niatureizat.ion has made 1t possible to bring

r,ﬁhdergéentrgl tremendous amount of power,
- computation, and highlyvcamplei controls to
 one's fingertips and in a package which may

~ occupy only a portion of an ardinary desk-top.

" A;singleLoperator can now eontrol an atomic

,-reacter, the produetien of a steel plant and

;ean 1iterally moniter the life of a human being
in. its physical aspects.f The degrée of complex-
ity and campactness in medical electronic equip-

mentkhas'ihv7 ted 1n their very wide use in

: hospitals today.' An eperaticn theatre for‘v

9

example is«nowadays crammed with extremely

'sophﬂsticated 1nstruments aaeh of wtich perferms ‘

@ '_/

l,la vital function. v" f‘"«;fL f,( W, o

e

s



HoweVQr, in the highly expensive development
' nrogrammes of these 1ns+rumentsjwhat consider~
\'ﬂ1 ations are*given to the personswhe,sitJ behind '
«  th@.control eonsoles day after daygthh their

f? eyes glued to gauges and dials and thedr hands

k ahd feet performing various funetions almost

‘. continuously’ What considerations are given
to cor%ect werking heights, sitting or standing

_ pestures or haman factors in general?

The Electroeneephalograph is a precision, high
quality 1nstrument used mainly to menitor and |
record electrical impulses from the brain, It
is used normally befere any treatment, sargical ;
or otherwise, is~spedified : It can-be usedﬂto,
verify and dlocate the exact pesition of g
tumour in the brain.' It can also be used for

~ the treatmant of Epilepsey, Grgan Hearosis and ;
Pschycosfs and other mental diserders to find‘
out if actual brain damage ‘has occared. Like—

«wlse 1tis used to find out the extent of brain .

ha@morrhage in case of acciaents.' Tha instru~»

ment may also ba used as a Poly-physiograph

]

wheré in addition to*monitoring a certain

@
portion of the skull it can also reccrd respi-

, ration, eIéctracardiograph, etc.'f'
u . o . - i .J :

An impertant fact to remember is that the  J# f 7

instrumant is not automat£€’a d'*hat»i
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of heavy duty XrRay eqaipment.

; eriteria.

' view cf ergonamics and human facters.

this project._

will depend og a large extant&on the natural

5]

»it
«The‘ameunt of training required of* the operator
_s;équivalent te that needed for the Operation
Though not
immediately dangeroas like XkRay, 1ncompetent

: Electroencephalography can be disasterous.

Tﬂis is because 1f the operator is nat abso—
lutely alert a certain curve may be recorded
which may be due to the accidenbal movement by
the patient This may lead to wrong conclusions
by the doctor if not immediately cancelled Qut

»

“by the operator."

G

Considering the abave factors there was a need

to provide the Operator with a well designed 7

This may seen too obvious toneed emphasis.

J/“

- @bility.aﬂd training efvthe persan whevoperatesi

S

machine so that he could operate it efficiently.‘

Mogt moﬁela“in use today de not satisfy this
The main accent therefora, has been

on redesigning the machine fr@m the point ef

‘this sort :f',tudy sh@uld have preceded the

develmpment w@rﬁf‘"'*

by a é@ﬁple of Indian manufacturers. However,

v

the wcrk is so vast that it calls f@r a team

tﬂ

work and was, therefcre, beyon& the scope of

Ideally

'*dvoat on this instrument

o :
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¢ Ergonomieal A usual ergonamical analys&s of a product is
pproach

‘ Qomparable to the treatment by guesswork of a’
e _ehronic disease. Neither is able “to make a
'dé?inite treatment.because of an uhawareness
ef the basic mechanism and structure of their

resnective subjects.

Such'aﬂ ergOnOmical analysis operates within
‘an existing englneering design It accepts

the structure and mechanism as limits within
which its solutionfmust be developed.v It does
not atﬁempt to question ihe vaiidity'of‘these
limits'nor_fofmulate new ones.  Thus the «
\v,res}ui;.t‘.i.is a product which is a conglomeration
of engineering_and eigcnomical_elements'funct-

foning at a low level of efficiency. ~ °

Admi ttedly, most products do not require a high
order of*efficiency. We can afford to be
satisfied with for e;g., ergonomically designed
. control panels. »They‘are a significant improve-
ment over the;engineer designed panel,‘eﬁe-

‘increase in efficiency may even be measured in

g @

‘hundreds of percent.

This sortecfitreatmehfﬁis,_however not enough
and. significantly mcre can be done. What is
required is a more definitive approach, s

involvement with the whole,product. This sert
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?ﬂrof solution skould b@ based onﬁ the effect of

" a complete product on the user. As such’

¥
v

ergonomics cannot be separated from engineering.

‘When their manifestation is accorded?aesthetici"

qualities the»fésult is greater userfacceptancé.~‘

i’“A designer using this approach warks with an
intutiwe sense of materials, for structure, forf:
the economics of uSe, maintenance, replacement,
and for the organisation of elemants into
significant sensory patterns. .It requires a
working knowledge of engineering, economics and;

i~aesthetics in addition to ergonomics. A &efi--

nitive treatment should necessarily precede

the engineering design for the best results.
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flﬁﬂ STATEMENT Redesign of the "Electroencephalograph (EEG)

©

-Machine" to be used in hospitals and large
clinics, Saae
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aufgeturers‘éf exiéting prqéuctsk ’f e

vTﬁére are at'preseht 2 Indian manufacturers
of this equipment. Of these M/s. Aplab
Instruments is at Bombay while the second
Vthe Electrenic Corporatlon of India Ltd. (ECIL)
is at Hyderabad. While the former intends
 -manufaeturing a 13 channel FEG instrument, the
latter is manufacturing a 8 channel one. A |
large number of these iﬂStfﬂE@HvS are still
, imported. - |
. The EEG instrument is used very widely in’ |
. ‘ , ”h§s§itals and large clinics. ‘They are used
' ,‘ﬁmainly in,ﬁpe‘Néﬁro—Surgery éﬁd Psychiatry
' dépértméﬁts althéugh there is ﬁsuallyia
separate EEG section which caters te the need
of otherwdepartments. These instruments

s

‘»,, usually have a capacity from 12 to 16 channels;

‘&\*There are a number of 1mported portable 6 to

8 channel EEG instrumants ava&lable Seme of.

jmse are used in elinics oido not want to

v liav;St in a larxer?maehine ;ﬂAﬂkobviaus dis~

;;advantage : bhat the smaller machine takes

o

"f;almo t}twiee as long as a larger one to cover
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On an average day an EEG“mgchine in a bné;
hospital takes care. cf at least 7 to 8 patients,
each examination involving betweeﬂ 1. to. 14
hdurs. Hence the instrument may be dsed conti-
nuously for almost 12 hours in roatine EEG '

examinations.,

In ad@iﬁion to.the,aboveause, the EEG machine
i sométimes used for 12 hours or more conti-
éhously to moniter a patient even while he is
asleep. Needless to say, an operater has to -
- bghin attendance. The EEG is now increasingly

used in operation theatres wheh major brain

_}ﬁsu?gery is going on.

5 One of the 1atest use cf the EEG maéhine is :
- to determine when exactly a patient is clinic—,
o 1; ally dead. Mere stopping of heart beats is
: no lcngeu accepted as proof that the patient

- is dead Therefore, in the latest technique

Iwythe recenéings produced ara absclutely

han’it is ccncludéd that the brain has £
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It can easily be seen fr@m thn various usess

° the instrument is pat to that nétuonly must
it perform without}a flaw but it is imperative
tﬂat the operator must have a degreeféf comfort
to enable her to operate the instrument

efficiently and without undue physical strain.

ncipal parts . Pre-amplifiers .
$ the Unit ; - :
o 'Ppwer-amplifiers
.%~Paper recording unit oy
s . Controls and gauges for monltoring and
- Vtesting. ; s
‘Normal operations 3. 5 1 : e _ ke

& their sequence
£, : ' . The instrument has first to be caliberated.
|  ?; To caliberate

@

. the instrument has to be grounded.

. the AC cable should be plugged to an outlet
o f,fll,.j-  having properly rated alternating current.

the pngwamplifier master switch and
~ _individual ﬁre—amplifier switches are
o switcbed on.

o the master AC switch and individual power
‘ ;amplifi@r switches are switched on.

.Ithe caliberator switeh is‘s 1tc'ed on

. ‘vll: . the power amplifiarwcentr”‘lf lter and :
s qualising switche “are set, o

- +he prope. flow;ng of ink in pens is checked
“and paper slotted through the pens. The
e master;w,iter switch is ‘turned on and as .

- - PaiNF starts to run the individual writer

e ,;y;' tches are switched on. The rssult should

~be a[perfectly straight 1iae on all ehannels.

9

per}soeed is set(at 30 mm/sec. }_!

@






) . FRONTAL _ .
@y LEFT TEMPORAL * -,
3 RIGHT TEMPORAL

@ o
& PARAETAL --




. the calibe*ation signal is¢1ntroduced a
certain time is given to allow it to return
to position. ‘A second signal 1s now
introduced. o

b

. _ the machine is now caliberated.

3.5.2
The patient is brought inte the room and made

comfcrtable. vThé patient may either lie &own
on a bed or ﬁay sit on a comfortable chair.
The electrodes are then taped on the patient's
skall at pre-determined positions. k

35 | - o
In case of Photic Stimulation a brlght light f71?

fis fixed-directly in front of the patientls =
- eyes. In case of Phonic Stimulation a pair  yff
- of ear phones aTe attached to the patient -
while in the case of Hyper-ventilation there ~
are no atfachments. The patient is merely :
a~instruct%dvto‘breathe in a paxticular manner .
énd sequence. ¢ R
g _.

\\Qﬁe operator has new;t'imak /

_;,éﬁprdpriate

eleﬁtrode’ g ' anert Varieus channels
on tﬁe main5éQﬁfw aaua ‘

3;»7.5 »
The“'




6 Requirements
_of Users

3 8 Cost of Existing Importedyh

Units

356 s JJ;‘J

S
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The master yrlter switch’and individual writer

switches are tarned on for ‘use. If signal is :

- tod large the input switch is set at a lower

L 8 5 1
number and vice-versa. The average peak to

peak signal should'be.abeut 10 - 12 mm high,

the maximum not over 16 - 18 mm.

Qo

. Noiéeless operation

J

. All components in one unit

- LOperation of the instrument in the sitting

~ posture. ; , -

‘ .[‘Easy accessibility to varlous parts for

‘maintenance. : -

‘  f;~}Movab1e unit preferred.

5];,f*Prov131on for fixing additional gauges.‘;3 ?? .

This item should be considered from the point

cf view of operator safety as well as preventionVV

 097 of equlpmant damage. The main hazard,is elect-; .

.ff}frical,q This may be due to improper eieetrical

nst yet in the market are. expegted to cost

- between‘Rs 60 000/~ to Rs. 65 000/- for instru-
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Make . . GalileoEEE, itslian make 0 o .-
. . 9Grasb EEG, American make >
.2 Capacity Both models have only 8 channels. The Grass

instrument is a'vélve set and thus has elaborate

@

cooling arrangements.v The .Galileo instrument

e _ 1s transistorised.
e rhis‘capacity'is thoroughly inadequate and each
i ,’};nstrument,has to be used twice as long as one

which would have had between 13 - 16 channels.

;;QThls capacity 1is considered adequate for nérmal ‘_;

: lectroencephalography and is also accepted

’finternationally. Although a few manufacturer5

' abroad has started manufacturing EEG i;ftruments
_:having upto even 32 channels, these weuld findk

. use only in very specialised and sophisticated]k

‘;'dlagnosis.f There would scarcely ba an

k 3\ Structaral

Each has been assembled on a framew,uk without'

much consideration given to the users' conven-



screwed on to the individiel frames. Both

S - these compcnents are ‘fixed on to the chrome

o
< > b o
1 e o

: o
plated stand.

-
(€]

« The Grass machine which is
slightly older than the.one
above is a tubé set. Almost

”no~cqnsideration§ is given to

any other factor other than

| fitting the components together.
it‘is basicailylajﬁriting,desk with the paper
"reEOrdef unit placed on‘the.rigﬂt-hand»sidefof

» ‘ ﬁhé‘o§erator. The control paﬁel is very Tow
iR *f‘in‘ﬁeight A big fan for cooling the‘tubés 18

placed near the legs of the operator.J ThisE7

‘ _not only créates a lot of noiSe but ispalso ‘
flﬂlf&hys:n.c:ally very uncomfortable. There are

ample storage spaces ‘and drawers in the 1nstra—
: meﬂt - These could as well ‘have beenﬁ;one =
f,without,which would have ‘made the'\nit:
. The main framework” M

"mpact.

is finished in black

<

In both the units menticned above the size can

e

&

/
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4 Functional The main functional elemeats in both the above
- Analysis ‘v .
v‘ ? e  machines and. indeed in all EEG machines, are

©

) ‘ ® : Y e

=

. the control panel which contains contrels

5. -for, the various amplifiers, caliberation

, ')"’an‘d: testing, ote.

_;f ¥bé‘paper recorder unit which records the
s ~ signal received from the amplifiers on the

; paper_roll.

34§§;1;,Con£rol Pénel Tﬁefmain"COﬁtrol panei:ﬁofﬁally cohsists of;

F ' | ;;controls for the pre and power amplifiers,
indicator lamp to show when the channel 1Q

: functioning and the two electrode selectors ;‘ 

s

fﬁcommonly denoted as G¢1 and G2.

In ease of the Galileo machine, as can be seen§ii
in the aceompanying photographs, 1n addition
“to the cnntrols for the 8 channels, master

v:switches, caliberation controls as well'as

pane P This creates ‘ﬂnfus I and reduces the

 ;eff ciency of the eperater a critieal moments.

In case of the'Grass machine, because it is

e not transistorised all the channel controls

5 o

ccated in cne panel The main csntrol




panel containz merely the

v @ =

electrode selector knobs. The
‘power and bre:émﬁiifief‘contrbls
have beeh located on the hori-
zontal surface as is shown in

the photographs. ‘Thus'the“'

distance from the operator to

the control panel has become

i,very large.

‘fﬁb Qé@ér~iecofdér unit on the Galileo machine
f?has been placed almost in front of the»operator.
This is slightly better frem the operator's
demfort point of view than the Grass machine
here it is at the extreme right hand corner

ef‘the operator..

switches and knobs. Na attempt‘h 81 38

‘fwhovare used to one machine_«

'"meaning of these on another.; 

"In ﬁhé Galilec machine the control panel f2 - o



. b - - - o : :/ =
that she has to stand and operate many of the

controls. Sinee an ave“age exautnabion of a

. patiént takes;1 to 1% hours, the eperator has-

- to® keep on ‘sitting and standing up tbroughout

Jthe @ntire perfbd

.The GraSs maehine-is more compact and this
¥ . problem is not very acute. The main problem
heré‘fs that the average Operatcr.has to stretch

llfgrwafd a great deal to reach frequent controls.

\TAThe working height of the Galileo machine is

“ftoo high for an average Indian female operator.
t is so high and broad that the operator finds
rit‘extremely difficult to even. operate the

Ler recorder unit

;' Grass machine has a lower working height

and is thus comparatively easy to operate,

14

ﬂproperly located ;f_gcfgfiA” ‘§  

ng“;vaintenance is difficult because of




, Ne provision is made to -reauce the noise of

e ’ the fan nor is any aﬂtempt made to locate

“u
3 o

the farj olsewhere in the Grass“machine

=4

7 Formal & Visual  This analysis vas conducted to examine the
- Analysis _ , -
< ' validity and integration of formal elements.

(¥

;It was also used to find the visual and percep-
4Q%§“” : i tual fanctions of colourv shape and product 3

graphics.

(6
| e

‘The colour}of some of»fhe existing units is
black w1th a few parts in a lighter colour.
It‘cauQ93511y be seen that no thought was given
\ atching tho colour to the environment

isﬁcubical and:hQVe~sharp corners. ‘E%éﬁ~though

:vthis is a simple form no. thought has been.given;

xj;on the organisation of the various elemsﬂts nor

1their order.~ This can bo clearly seen by

| examining accompanying photograph' of s' e_of

¢ locatlon, size,_ olour%and shade are imp_’tant

b

in SO far as it projects the image and Identity

;,ofathexmanufaeturer,.:
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The layout or positioning of the various
be~such_that there is no wastage of space

~ and maintenance of the instrument,
R B4

©

: ' The overall dimensions of the instrument have

¥
©

6 "béen decided primarily by taking into consider-
ation human factors but also factors like the
different ways and places the 1nstrument has

L

o - ~ ’ to function.

. : : ,’Materlal should ‘be. sach that not cnly must 1t
: ?»' '  ' '  5be structurally strong, light in weight but

k must also*be easy to handle. It should not ;
‘.require much maintenance and for an eleetrical

“ instrument must also not be a ccnductor ef

;' . }electricity. -
; . Fabri,ationaér manufacture of the material
’ : SeIGCtEd must be easy and ecenomical -
5i2‘“Functiona1 5 2.1  ,_ » . :

©

Circuits for individual electrodes must be

easily accessible and should be fitted to the

alements and components of the instrument should

.without of ceurse‘hampering the basic function

e



(€2

)

~ qgtgd.eleptronic instrunents abroad.

583

5.3 Ergonomical

)

S : : 9 : < }

in keeping wi§p the)latesﬁatrgnd in sophiéti— :

=

Bigi2 o =
The unit should be movable as it can be used
at e number of places for e. g. emergency,

operation theatre, intensive care unit, etec.

)

It should therefore be mounted on castors.

&)

%here should be proviaian for connecting

auxilliary instruments like oscillioscopes

- and other instruments for testing.
B
l‘Thevinstrument should be designed inksuchpa_

°f§ay that phefoperatop can sit and perform

ﬂ-mcSt of the operations.

(S

5.3.2. :
The layout of controls serving similar nurposes:
should bé the same and wherever possible should
be standardised

5.3. 3 ok _ L

Th@ design of the instrument shoald ensure

that as far~as,possible the line of vision be

' perpendicular to ‘the panel. To avoid errors
© due to parallax the top and bottom sections

- should bevmounped at an angle, . : .

, The most important displays and those readq ’

Huently should be placed within ‘the |




 possible.
" 1ﬁ1l-contr¢l$ should be within normal grasping

};jleast 15 mm. .
539 :
, For =ffieient lighting of the instrument panel

ko finis

(e

(o=

QS

e

‘normal‘field of vision. 5
595 : :

Qv

The most frequently used controls should be

.grouped in such a way that when observed in

succession, the variations in both line of

'\viSién and reading distance are as small as

f~ré.1é.'g_s‘sa.:i The distance between the eyes and

'panel~éhouid«be in no case greater than the

forwafd‘reaeh of the operator.

s ~ -
;_Cdntrol§ should be as'far'as possiblefplaced '
 .;5etweén elbow‘énd,shouldér height,vwithinthé'

'ﬁéﬁtiﬁﬁm aréé of obsérvatien‘and graség
S tRE = | |

,’Controls operated only with the finger tips

}€ should be separated from one another by at -

neverything possible must be dcne to avoid

reflection. from the light source or from

windows.

Bagio. - |
 ~-Instrument housings with a glossy, reflective -

_should be avoided._ The main"anel




X

o : = : -
should have a mat finish not very light in

. i~° - _colour. 4 “ii e J 2 . :
' 5.3.11 ”
:  The difference in illumination betweei the

panel and its §urroundings should not be too
. great.

'5.3.12
- % ‘ - It should be possible to open and close all

agcess panels quickly so that trouble shooting

and regular maintenance is convenient and

j : quick.
5k ?ﬁrceﬁct.Graphics 54,1
. L o _ Functional and appropriate colours should be

- <, selected for different elements of the instru-
?;~ Rh : ment. o T
: | : 1_5 e
9 c, .. Colour selected should be in harmony with the

)

: eHVironment where the product will be installed.

In this case a hospital or clinieal environment.
sy | e
. : . ' Form shoula be decided keeping in view the
| L - characteristics of the material selected for
the housing.»f‘
T 5k b |
. Disturbihg elements like screw'heads, weld ;
marks, etc. should be kept to a minimum.
5 4 5-:;, o c : ; o
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In thisﬁchapter the various hypotheses and

design c“iteria put forward in thstrevions

v s

chapters are synthesised and optimised to

come closer towards the objective —,design

@
decisions.

,quuring this pﬁésé various solutions were
- attempted which could satisfy various design
requirements or those which could be optimised
withln the given constraints. A large number
of sketches and rough models were consiracted'
to find out if certain immovations could really
- work. By a procéss of synthesis these differeht
 ; innovations and part solutions were tried-as‘
',g'a part of a complete design. The results of .
‘fl thchgin $ho fern afta nunbiv of stisroutive

 solutions are given in th‘ei 'following‘éhapter,.‘

Aé-menticned earlier ah& stressed throughout

: the design stage, convenience and camfert of

.;‘r elements.; Mile the above factors were given

B . ' - the most importance, sufficient attention was
v . also\given to other requirements like ease of -

fabnicatlon, maintenance, packaging and trans- _

e
&

. . : portation, proper material selection and 5




utilizatton, cost optimlsatiom etc.

9

Each solu\;ion was examined unde* 1'he above

mentioned heads to find out the suitability as

S}

" Ao final design ﬁolution.

l D. C. Lth«;ry
L L T. B@m aye







7 0 ALTERNATIVE i , e
. SOLUTIONS sl o L
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In this solution the anit is split up 1nto two

smaller unity. The larger unit would eontain
all the electrenic circuits and controls for
the pre amplifier, power amplifier, electrode
salectors, etc. The smaller unit would contain,

enly the paper recarder unit.

. While theﬁlarger anit was designed for standing

‘the working height of the latter was1made ;

lower thar the former.» 

W

o . Y Cond tional MS angle fabricated framework with |

. gr ' : : sheet metal panelffwera maherials sp cified.\J 




';_.‘ The main principle of solution (7. 1) was
1_;carried 3 bit further in bhis solution.

‘i{fﬁéﬁ/While still: retaining the concept of two

: *{separate units viz., the control console

”  and the recorder unit, both of these were
gf " __  ,_‘1_  ;f Qn0w designed for use in the sitting position.

_;,n B°th the units were to be mounted on castors

* 3 so that the operator could arraage them

: vaccording to her raquirements,”

?

} As both the units were te be of 1dentica1

"jAdimensicns<%onsiderable cost reduction by

" 5 ‘ way of standardization of elemsnts and .

; *Packaging V‘?I@; e‘;‘vilsa.%d- - P




. Conventional MS angle fhpri»ated frame with
sheet netal panels was retainedJas basic
= mate:ialsafer im <

@

. In this solution the two smaller units
’g'fothé'Q;eviOus 301ations were unified

; iﬁto one larger unit.

({Inétaﬁh’ef having‘oné large working surface,
two;sﬁrfacés wereyﬁfefefred now. The

‘   ;vert1cal surface tc house the main control
\,:&’ : ,; ﬁfiff;panel while ‘the horizontal to house the

ru;recorder and auxilliary controls.

i 51%@_The recorder unit was integrated to the

e e VWYA . main body. Its orientation was, however,

-

changed frzm the normal horizontal to one

o _? L”‘J 0 .iparallel to the angled contrel nanel 2
- ;ff; = 5‘ @_\; ,V'isurface. A detachable consainer was placed

i

"b@neathvthe_recorder to callect paper rolls.




®

Y
K

@

It was designed for use while sitting;

: 9.
v

FRP was selected as the material for the

,top housing while retaining the metal stand

of the previous solutions.

While retaining the one unit concept of the :

¢prev10u3»solutians, botn the control panel
'and recorder unit, ‘the two main physical

Telements of the unit were placed on a well
»Iangled working surface. A~collectian eon-

"~,tainer for ‘the paper roll was located beneath

'*sﬁi¥the recerdar unit

- @ A

:;while loeking sculptural in form, this k |
;;;design still satisfiad the basic ergenomical
':3'principles. ' e

“ o o :

7’FRP wes usaﬂ throughout, for the base as

f;well as the top. S . ; ; .




.

ThiS'sblution again;follswed»the principle

 of a single unit. The main difference from

solution (7 3) was in the change of locat-

ion of. the paper recorder unit. This was
now placed on the horizontal sgrfaCe and

was oriented towards the operator.

The overall length of the unit was thus

reduced as cah.easily be‘seen'from'the

: 3006mpanying figure;f'k

Material selected was ERP for the top and k
a metal st@nd







¥;8.0. FINAL SOLUTION Tpe final solutlon has been derived from the

o g number @f alternat ve solutions tried,before.

2

© © £ > o : : 5 @

- ' .;8.1

' The basic principle of operation and recording

@ -

- : remains the same. The eiectrodes pick up
i = electrical impulses from the brain which are

» | amplified by the pre and power amplifiers.

: This aﬁplified signal is passed into the paper
; w;,k | 3!; writer unit where it is recorded on paper. |
- . ol
' The e@uipmeat has;been_designed to be operated
: 1in the sitting posture and by Indian women

} falling iH the 90 percentile range (stature .
: 1&% h - 160 1 em)

| 8 3 . -

: Vf v . Controls used most frequently like the pre-
| amplifier, power amplifier and electrede
. "174’/[ 5'f selectors are placed on the main control
s panel which ia)suitably angled to avoid errors.;
, ‘w ; '   . Thefmcst frequently usgd knobs and ‘switches
= i . arejﬁlaced‘belaﬁ_ﬁhé*shou;ger hgigﬁt but above
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o - 9

¢ on the operator. . >

1

=

8 b

(G "

Controls used occasionally like caliberation
o . switches, stimulator control knob and paper
‘speed controls‘are located on the horizontal -

face which also contains the paper recorder .

anib. . A ’ ’
- o 8’5
X - e The entire instrument console is made up of

. modular units for easy fabrication and serviee-
ability. »The controls for the pre and power
@Qplifie;s are on plug-in modules. Even swit-

 ;  ‘éhes'for éaliberétion, stimulator, etc. are
| ‘ in.modulés'which can be easily replaced if an
= - | improved model is available at a later date.
| ‘ o Thus the instrument may not become obsolete

in,ayshort time.

W

86

mit is made movable by mounting,it on

9 3,9




W

 castors. Since it 1s not heavy it can be moved;
by one person and qan easily be taken to a

patiomtls bedside if Tequived. ‘' -

@

SR
The material selected for the main housing is

@

F&breglass Beinforced Plastic (FRP). The FRP
top can be screwed securely to the metal stand
and'can.be,dismantled just as eagily for pack-
»aging and’transéortation. No complex tools are

required for assembly at destination.

; 8 5

'~;?FBP is an ideal material for housings of elect-

f'ronic components because 1) it can be moulded
easily anw in complex shapes w1thout expensive
-~ tooling, 2) it is characterised by a high
strength to welght ratio, 3) it has fairly good
‘:impact resistance wbidh can easily take care of
the instrument in normal use, W) it does not
J}corrode easily, 5) it exhibits good electrical
and thermal 1nsulation properties, 6) it is the
} most suitable materlal currently available, for

batch production, 7) expensive finishing

operations are not n@cessary after ‘moulding.

9
9
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8.10

8.2

89 "J ®
@9 9 9

All knobs and Switcheé are redesigned to give

a better grip and comfort. - oo

@

The various graduations of knobs, pointers,
colour of the dial and overall shape of the
panel_are achieved by applying principles of

ergonomics and perception. %

@ .

811,

| For easy maintenance access panels are located
vat convenient positians and can be opened

~easily. All normal maintenance work can be

9 :
cgrried_out this way without opening the entire

‘»instrument.

o

“The colour scheme selected for the unit is

'suitable and appropriata for the environment

$

: of hospltals and clinics. The ‘total appearance

of the unit has been achiaved by unifying the

balance and preportion. e : o

)

. divefse elements and giving the uni% a sense of ~
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