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] 1. PRODUCT DEVELOPMENT @

Largely for the development of a product, the mosl dlmportant criteria are the
functional, aesthetic, and ergonomic considerations. The various stages
involved in the product development are :

1. pProduct conceptualization

2. Drawing CAD
3. Prototyping
4. Fould making CAll

5. Final production

The whole process once upon a time was solely controlled by people and machinery,
but now computers are extending their utility to these areas also, by having

CAD for engineering drawings and CAM for manufucturing processes. DBut there has
been no such computer input at the product conceptualization level, which is the
stage where there is maximum creative involvewent of the designer. It is at this
stage where the problem is understood, declsions are taken in terms of volume,
size their shape and finally decisions of details, grephics and colours etc.

This lack of any computer support/help in thils area, drew the interest and thus
this became the area of concentration for this study.
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2. ROLE OF A COMPUTER




? 2 ROLE OF A COMPUTER

, Advancement in computer technology in terms of software, like computer aided

T design (CAD) where computer grophics are used for automated drafting, designing
and analysis, and computer alded manufacturing (cal) where Lhe cowpuler controls
certaln manufacturing operations like welding, driliing, wmilling clc have changed
the entire design scene. These nevw methods are exceedingly fast, accurate, easy
and take the boredom out of repetitive jobs. Hot only these, bul there has been
advencement in User interfuce technology, with newer input devices being experi-
mented with, like a data glove which helps one to use virtusl tools und objects
Just like one would use real tools and ob%ects y Force feed buck system where a
sophisticated tactile feed back system with a data tablet which no{ only senses
the position of the drawing stylus, but. also the orientation and amount of force
applied. The computer uses this information to simulate the articulation of a
plece of charcoal with varying pressures and angles input from the hand and thus
the width, and texture of a line vary.

All this shows the awareness of the trunslating the capabilities of the human
hanu into a computer system. f
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3. DESIGNER AND THE COMPUTER



3. DESIGNER AND THE COMPUTER

- There are lots of application programmes on the computer which would help a
designer lilce 3D modelling, technical illustrutions, graphics, charts, layouts,
etce., 1n order to build forms. But the way in whlch ull these programmes drav
solids 1s a lot more complicated compared to the case with which one does just
with a paper and a pencil. This is beczuse the computer can't work/sketch out
as quickly as as a person cen when an idea 1o cleur, it necds ¢ Lol of dulu to be
inputed and «lso some malhematical formulaes. It's notl just enough to have an
interface that is user friendly so all these problems coula be minimised but
it is slso necessgry that it is one step asbove this ane there is soue cowpatibility
With the actual way in which & designer thinks ond doese Thus coame un indication
as to why not study the designer's thinking styles cnd see 1if the computer and
this could be linked into a process.

A designer exercdses hig/ber creativitly best when developing concepts, znd solu-
tlons to a problem. This process is very personzlized und o150 each person has
a particular style. One can't be forced out of this and wade to awopl different
melhods for creative designing, which is what the present progremues sre doing.
i o 1if one wants to use lhe cupobilities ol Lhie compuler in the evolution of a
; design, the designer has to relesrn ull the ways possible and not posslble on a
computer and rc-orient the silyle of tlhinking. ‘There could be serious resistance
towards such a step for this would mesn the desiiner suerilices bils/ber style of
thinking. 4Also since the compuler is the new tool thol o designer 1o poing to
use, 1t would be belter il Lhe tool 1is belier desipned ond lexible ctough to
allow tlhe designer to combine his/her style.

Just by undersionding Lhe desipgn process :nd dircelly translaling 1t Into o soft-
Wware would be grossly incorrect and also the coprceities ol the medis vwill nol be
o exploited at all. Thus one would have to design the right sort of' a work station
: where the system would have best of both worlds — ihe menory, speced, accuracy of

a computer plus the flexibilily, simplicity of traditional desipn wethodse.

g An gbsolutely new system would take o lot of time for o person to adapt to-.
Until the change 1s made there is always a trunsilion period where both systlems

o are equally ilmportant. May be new design students coulu start on such a new
- system and adapt easily and faster when compared to desigher who have been
® taught in the traditional way of skketching, wodel making etc. Thus at this stage
the development of a system thet is closer to the existing styles of thinking
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would be most appropriate.

A study would give a lot more insight one felt Lo the creative thinking/visualize-
tion process, practised by design students to develop products. Thus in this
project an attempt has been made to conduct experiments with a group of students
who were given design problems with constraints and asked to solve in for a limited
time, and recorded on stills and video. ©Students were chosen becuuse it was conve-

nient for them to spare some time. The observations and analysis would lead to a
conception of a futuristic designer alde-de-computer.
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! 4. METHODOLOGY :

ol For this study two product design exercises wWere set and given to the students.

g The products chosen were (a) A4 Battery Eliminator (b) A door knob. The choice
was deliberste for in product (a) the inner component layout more or less governs
the size and glso the form where as 1in product %b) ergonomics and aesthetics of
the form are importsnt as it is an important visual element.

The problem statement for both are as follows :

BAT1ERY ELINMINATOR

A Beattery Eliminator is a convenient device which allows uninterrupted use of a
radio, a transistor or a wglkman where A.C. power supply is availzble.

The basic components are a Transformer (Stepdown), a Capacitor and a few Resistors.
Varying voltages (3V to 12V) can be obtained, sometimes in a single device.

BExisting ones have seversl problems like ¢ a. No Cord Storage Ares
b. Exposed.Pins
ce Poor Ventilstion

Also the overszll form is & me®e cuboidal unit.
It ought to look compact but it does note.
An innovative look for this small but useful device is very much needed.

Assume your own constraints for : a. MNeterials (Housing)
b. 4applications (Particular)
c. Shapes/Forms.

/;“\ )\ %

‘) Please put down all ideazs as they occur to you and slso the secuence in which they
have occurred. Your remarks for esch ides zs they occur to you should also be
) noted.
' DOORKIOB

4 Door Knob 1s an important part of the door.
) It is the only part of the door that is touched most-often.
A lost of its functions, i.e. whether to pull it or push it,
so thet the door opens are not communicatec at z11.

to rotate it or twist 1it,

4]
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Sometimes 1t also performs the functions of a peg to heng umbrellas, shirts, e.
calenders etce

Multitudes of them are availsble, ezch different formally ané in terms of the
materials znd colours too.

Can you think of z particular environment, other then the usual office, home sorts
(eg- a museum, a hotel, a theatre) and design more formally communicating door
knobs ? The decisions about the size, mechanism etc. are your owne.

Please put down 211 ideas as they occur to you and also the sequence in which they
have occurred. Your remarks for esch idea as they occur to you should also be
noted.

The study was done in 3 stages :

Stege 1 ¢ Two groups of 4 students each were given the two problems and in the
Time auration of one hour, they were asked to solve the design problem and also
record every thought and sketch, to do it exactly in the way they would solve
other design problems. The students were provided with tracing pasper, plain white
peper and a graph sheet too.

Stage 2 ¢ Two groups of 2 students each were given the.same problem but now the
time cdurztion was incressed to two hours and they were asked to make models to
support their concepts. They were given the freedom to choose any material,
plaster, thermocole, cardboard, clay, or any other of their choice. A photogr
phic documentation was done here.

Stege 3 ¢ One stucdent was given the door knob problem. Here he Was zlso asked to
design a mechenism for it, and the whole process wzas recorded on video. This was
later znslysed along with the student explaining each stage of his design and what
influences he hed.

Folloving peges show the documentstion of the design sequences followed by the
stuaentse.

Serics - - Delongs to stsge 1.
oerles B - belongs to stage 2-
Serles C - belongs to stege 3.



5. DESIGN SEQUENCE DOCUMENTATION
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Series C
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DESIGN SEQUENCE DOCUNENTATION
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HAME ¢ SURESH G. BHAT
AGE ¢ 24 Years
STATUS : STUDENT (Senior Product Designer)
1.5 years of Design experience

PREVIOUS QUALIFICATION : Mechezniczl Engineer

Following 1is the documentaztion of the
deslgn seguence followed by this student
to designh a BATTERY ELIMINATOR

Totel time tsken ¢ 60 Minutes
Effective working time : %0 Kimutes

>
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OBSERVATIONS AND COMMENIS :

This student spent a considergble amount of time in understanding and re-stating
the given problem. He did this in terms of writing and only then started actuzl
sketching. _

The design started as a re—arrangement of inner components inclucing the electrical
connections and relstions.

This student expressed a preference to work in 3D for he felt it gave him & better
visuglization, but continued to sketch for he assumed the problem required it.

The sketching has been in terms of pléns mostly. Only towards the end he used
orthographic views complete with dimensioning, shading end full deteails.

This student had only one solution and felt until he developed it completely,
a new one couldn't be approached.

Also this student expressed a wish to take small break while thinking about the
solution, by going away from the work spot.

e
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NAME ¢ VINAYAK P. N4BAR
AGE ¢ 29 Years

STATUS : STUDENT (Senior Product Designer)

PREVIOUS QUALIFICATION ¢ ARCHITECT
4.5 years of work
experience
l.5 years of Product
* design

Following is the documentation of the
sequence followed by this student to
design a DOOR KNOB

Totezl time taken @ 60 Minutes
Effective working time : 40 Minutes
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UBSERVATIONS AND COLIENIS :

0 This student expressed the feeling of belng lost in the initial design stage-.

= o He feels it necessary to contemplate a lot on the problem by restating znd
anslysing before getting down to sketching.

o He flet that looking at a door knob in isolation wouldn't be valid end the prob-
lem environment, and the relsted items also need to be looked at, to get clues
for the function as well as design. ,

O FEe glso examined the problem situation with himself as z user to arrive st zan
activity anslysis. This geave him a clue to the key factors of design
based on which a product brief was prepared.

0 He was not satisfied with his solution for he felt he used too many secondary
elements like door graphics colour to arrive at s solution, rather than the fom
itself.

© He also used his architecturzl experience in developing the door graphic which
caused - turn (i.e. to unlock) and push (to open the door)

e
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NAME ¢ Ne PRASAD

AGE ¢ 26 Years

STATUS : STUDENT - Senior Product Designer
(1.5 years of Design experi-
enceg
PREVIOUS QUALIFICLTION : Instrumentation
Engineer.
2 years teaching
experience

Following is the documentation of the
secuence followed by this student to
design a BATTERY ELIMINATOR

Total time tzken -~ 60 Minutes
BfTective working time : 45 Minutes
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OBSERVATIONS AND COMMENTS :

This student spent some time initiglly to understand the problem.
The arrangement of inner components Was given a thought, no sketches or
written matter to support it.

Used geometric building blocks like cubes to build the forms.

Dimensions of the inner components was used intutively to arrive at product size.
Used overlay technigues to refine the sketches.

He did not use any detzils in terms of controls, or switches.

This student sketched only in 3D i.e. using isometric figures.

lie used expressions like hard, soft, for developing the forms.
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HAYE ¢ TUHNKESH KULKARNI
AGE ¢ 23 Years

5T.TUS ¢ STUDENT - Senior Product Designer

(1.5 years of design
experience)

PREVIOUS (UALIFICATION ¢ lecheanical Engineer

Following is the documentstion of the
secuence followed by this student to
design s DOOR KNOB :

Totzl time taken ¢ 5 hours
Zffectdve viorking-time ¢ 2 hours.
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OBSERVATIONS AND COMMENTS :

This student did a lot of doodling before arriving at any design.

The initizlizztion stage was done through the discovery of new environments anc
their expressions. A lot of exploration of forms related to the environments and
their expressions lezd him finsglly to one vwhich he was satisfied enough to explore
further.

During the initial exploration, the handle was sketched along with a door which
indicated the use of the door, to judge the positioning and sczle of the knob.

He got bored with the multitude of enviromments and referred back to the problen
sheet and then deciced to design a knob and not & handle.

It was after this, the environment M"GYM® was chosen and then two concepts were
developede.

Used 2D as well as 2D while;sketchfng- The shift to 2D was only when he was sure
how the form wgs o

Used sections, plans, elevations sometimes,

This student took a lot of time, nezrly 2 hours to complete the exercise, thouzh
? 4 I b] =]

he took lots of brecks in between where he concentrated on some other work.

2.
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NAME ¢ NIXEIL KHOSA
AGE ¢ 23 Years

STATUS: STUDENT - Junior Product Designer
(1 year design experience)

PREVIOUS QUALIFICATION ¢ Mechanicel Engineer

Following is the documentation of the
sequence follovwed by this student
to design e BATTERY ELIKINATOR

Totzl time teken ¢ 3 hours
Effective working $ime ¢ 2 hours.

9.
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OBSERVATIONS AND COMMENIS :

This student sketched out the inner components at the beginning just to be aware
of the each component size-.

Use of various forms/sketches as clues to develop a concepte

Use of a basic building block for the first sketch, but use of developmental
sketches while decidinge.

Developed one form completely including detzils of grill, grlp etc., and tried
to go away from it buti kept coming back eand drawing the same sk etch-

lie tried to sketch out other details like storsge of cord, packasging, brand name
etc. as an excuse to move away from the problem and think of the form.

Only efter deciding on a perticular form, decided on the environment and then
the graphics, colours, finishes etc. to match it. .

Developed one fingl sketch complete with aetalls and referred to this while
model mskinge ¥
Used thermocole to make & model. '
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MAME ¢ GOXUL KRISHNA
; AGE ¢ 23 Yegars
! STATUS : STUDENT - Junior Product Designer

(1 year design experience)
PREVIOUS QUALIFICATION ¢ 2lectrical & Electronics

Engineer

Following is the photo documentation of the
sequence followed by this student while
he designed a BATTERY ELININATOR

Total time tzken ¢ 3 hours
Effective working time: 2 hours.
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NAME ¢ DEBASHISH rA4IDAL
AGE ¢ 24 years

STATUS ¢ OSIUDERT - Junior Product Designer
(1 year design experience)

PREVIOUS QUALIFICATION : Mechaniczl Engineer

One year work experi-
ence as .Technicel
Design Engineer.

Following is the documentation of the
sequence followed by this student
to design a DOOR ENOB.

This was recorded on video.

Totel time teken ¢ 1.5 hours
Effective working time: 1.5
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OBSERVATIONS AND COMEENTS :

This student decided on an environment and a mechanism at the starting point.
Looked at the sample handle provided and tried to understand the mechanism.
Developed a mechznism which had its origin from one which he had seen earlier.

He always used the right hand side of the page to doodle a bit, and only When
the idea was clear, he would make e neat sketch and write about the origin of
the concept and its purpose. :

Communication of pulling/pushing the door— ke] design factor which he achieved
through graphics, symbolic expressions metaphors and forms.

U;e of model making to pass time, znd zlso to try and develop new concept.

"While making model, interacted with tne grip and its surface to decide on the
dimensions, chamfers etc.

Finds continuous working difficult and ezp*esses a wish to get intervels to
‘arrive gt different con cepts. .

Expresses a need to move zsround the work spot, freely.

5.



6. GENERALISED OBSERVATIONS
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6.GENERALIZED OBSERVATIONS

The basic structure followed by most of the students could be structured like this:

RS T 4 =7 Problem Restate the Analysis of the Internal
ILEVEL 1 study [ Peroblem [ Plexisting produde lagout study
INITIAUZATION T 1 ik I
: ' ' Activity s c L1 Component
. nvivonmen LrouL
onalysis otudy 5P Study
LEVEL 2
PRE. CONCEPT o Reqvmgtcmmt o(-‘ﬁl Written matter
innexr components T SUpport
f environment
']ex(rcssions |symbols
] . support
SKetches, ’Tmnsparent frumes
: LL:S&;":‘" with compenent arrangement .
4 Additi £
Geomekbric bloks Refinment &+ cu.wesc 2 &am&r.s

as basic grid [@———P0evelopmental

. . : lsketches <’_]I:m_\'eqsez:l scale
! ] l
e e N IS SR . L Lo 1D ei'i"’l.: o port elsewhere

-——-—-a-a—-.-E - | l
L 1 ‘ s ﬂ; lDeta.iLs of contvols,
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7. PARTICULAR OBSERVATIONS
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10.

i1.

12.

7. PARTICULAR OBSERVATIONS :

Internal arrangement not very importnant, only knowledge (size,
no. of elements) of the particular components importeant.

Use of a key element or exXpression and building the product
around it.

Starting directly with sketches of concepts without any other
preparatory worke.

Use of individual geometric blocks to build the form
Use of overlay method to refine sketches )
Drawing in 1:1l scsle or 2:1 scale for details

Path patterns of sketches a) St. line
b) 4ig zag
c) Random

a) outline first and then the, details
b) details drawn separately

Juumps znd Departures : lost of the students showed this tend-
ency of trying to go awey from the problem either io an unrela
ted object study or product environment study. This wes done
either in terms of writing - about the problem, restating it,
about constrzints, goals, etc or by sketching, doodling. Some
students felt that one was lost in bhe beginning and the only
way to find one's way out is to start writing. 4Also these
departures helped them to wmull over it in mind to assess their
own work.

Order of sketching - (
: (

Decisions on colour schemes, materizls, manufacturing proce—
sses, [inishes while refining & concept i.e. at & neer

finished level.

While refining & sxketch, shading, darkening a line done slowly,
deliberztely indiceting some amount of decision msking still
going on in the mind.

Freference to go avay from the work table for & few minutes,

to take a bresk, to 1look st other things.

Identification
eXamples
Where most
evident

Fig. (2-1)

Fig.(1.3)

Fig.(21)
Fig.(21)
Fige(21)
Fig.(51)
Fig.{(a9)

Fig.(53)

Fig.(43)
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13.

14.

Dimension shift : 4lmost all the subjects used 2D, 3D

sketches Interchangebly. Some stuck to maxing only 2D sketches
plans, elevations through out. Some worked only in terms of

3D (orthographic) sketches.

(The preference was basically in terms of better visualization)
Some used 2D sketches initizglly end when clear sbout an idea,
go over to 3D. Some in the process of using 3D, suddenly move
to sections, plans, elevestion to explore details.

liodel meking

Only one student felt it was easier to mske 3D models of the
concepts directly without any initizl sketching. He felt this
could give a better visusglization of the concept and also help
him to think sbout it and modify it.

Some students sketched out gll the concepts and then evaluated
them, selected one for model msking.

Preference to make very rough sketches initially, choose one
refine it znd only then make a model which would be the exac%
replica of the sketch.
Freguent references to the selected sketch during model
making.
Sanding of surfaces, chamfers, rzdii j These were felt, touched
to teke further decisions. sSome students spent a lot of time

S Pad : '

sanding a
.
L

-

if to pass time.

down tc =odel making gs a strategy to get more ideas.

™
I

Identification
examples
wWwhere most
evident

Figo (1-5)

Z8.



8. FUNCTIONS OF A
FUTURISTIC MODEL
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8. FUNCTIONS OF A FUTURISTIC MODEL :

. The conception of such g futuristic Designer — zide-de computer came from the
) observations of the study, conducted. Some of its functions could be as follows:

0 There would be a twin screen work station and no longer a single screen terminsl.
Both these would be interconnected and one works like a mailn screen, and the
second like an agide. The zide screen functions could be — (1) work as a scratch
pad, for doodling rough sketching, which would &1l be automatically saved and
recalled =zt any time. (2) It could also have an extensive dats base which could
store several existing forms, so a designer can call them one by one of several
at a time and change/ manipulate the form layout etc. (3) It could also store
images, environments, visusl references which could be recalled for functional
reference of just to search so it could trigger clues in the designer's mind.
(4) Whenever data about the problem is logged in it could convert it to a
questionaire znd keep throwing them to the designer at intervels. (5) During
brezks, this data base could keep throwing unrelated forms, patterns, on to

by the screen which may evoke fresh ideas. It could glso allow the person to

b read something or even listen to nmusic.

»

There could be

v © 4 pen which does iterative sketching especially while developing a form.
¢ These iterative movements will not get erased as the next movement comes on
; ' so there is a cummulative form development.

v - o e 5 % &
O A system which gllows overlay method of refining sketches where the screens
undernezth show the faint version of the previous sketches as g reference.

o Different varieties of shading to represent znd recognise a 3D sketch so that

.such a-sketch could be converted to a 3D object easily.
5 ' O A system which intersctively helrs in manipula 3D form, but only partisally
i.e. In an overzll form some psrt could be defined igid

9]

a
ned as rigid, enc the rest could

Q¢

4 be flexible so only this part could be worked one
0 &4 system wnich gllows 2D to 3D shift without too many commands, sns also to
show sections whenever possible.
O A cglligrzphic pen which could help label, the sketches, stickers, grophics
% developed else where znd glue it on the recuired surfzce. EZEven if the surfezce

4 has a curvature or even if it is complicated, it could just follow the
3 contours. 4 library of standard zgraphic symbols too could be stored.
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0 There could be an electronic cube with lots of tools around and when operating
one on the cube, it could simulate the actions of an actual tool working on a
block and generate sound even, related to the type of materisl and surface of
the cube. One could also see the tool in operation.

o There could be textursl tools on the computer which by means of shading simulate
a rugged surfgce or a soft surfacee.

These conclusions are totally based on the observations of the design students
worke liay be if another study is done on prefessional designers with lots more
design experiences there could be other interesting observations coming in.
These conclusions may demand a lot of improvement of the computer technology,
software etc., but one strongly believes a2ll this would be possible in the near
future.
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