Functional and Conceptual Design
Professor Dr. T. Asokan
Department of Engineering Design
Indian Institute of Technology, Madras
Lecture 2
Birth and Growth of a Product

We discussed new product development. What are the major things that you need to keep in
mind when you are talking about product design and then we mentioned that function and
form are the 2 important aspects of product design. What the product is supposed to do is this

function and form is how you provide that function in the product is decided by the form of

the product.

Sometimes the function is already known. We know what the product has to do but how do
you make that function happen in the product is the challenge and we found that is where the
creative design comes into picture; that we try to give a particular shape to the product. A
particular way the products function will be happening. So, that is how you design new

products.

(Refer Slide Time: 01:07)

O [ How good are you as a designer? ]

» What are your most/least
favorite car and why?

» What is the last product you
bought for you or someone
else? Why did you pick that?

» What was the product that
fascinated you the most for its
innovative design/function?

» What is that “dream product”

you would like to see in the
market?

Yesterday I asked you a few questions, what was your most & least favourite car or what is
the last product you bought for you or someone else and what was the product that fascinated
you the most for its innovative design and function. Today's question is, what is that dream
product you would like to see in the markets? This actually tells you how good you are as a

designer or what is your imagination as a designer. What would you like to see in the



markets? So, what will be that dream product you would like to see in the markets?

Anybody?

So, it's already there in the markets. You have to directly go. So, something which you can
directly take into your brain, no? So, something which will give you the other information
you want you will be able to see it. Any other products you would like to see? Teleportation.

Yeah so that you can go to work wherever you like and you will be able to see.

Yeah that is a good product. So, you can have, some of you will be having some dream
products in mind. Oh, it would be nice if such a product is available in the market. You do
not need to study; everything will go to your brain directly so that you can do whatever you
like and then you can get all the information without really reading a book or going through

all the notes and slides and other things. Now, that may be a good product.

So, like that you can actually think of many products that will be of interest to you or that
would be a dream product which will help you in many ways. So, any product design
basically starts with you or the customer. Basically, look at the customer, what actually the

customer is looking for?

(Refer Slide Time: 03:01)

O [ Design starts from youl!! ]

= How many of you (Don't) use mobile g
phone??
o For what purpose?
o Are you satisfied with the phone?
o Why?

» How many of you use whatsapp?
o For what purpose?
5 Is there any other way to meet this need?

o Was there an existing problem which
necessitated this product?

So, the product design starts from the customer or you because we are all customers one way
or the other whether you are a designer or you are using a product someone has designed for
you. So, every product design starts from the customer. Now, if you look at the current

products that you are using as a customer, you will understand what actually went into the



design of the drawings. Basically we will look at what things we normally use. So, if you
look at a mobile phone. What is the purpose for which you use a mobile phone? Watching a
movie? Listening to music? Okay, so probably for communication, watching movies, many
things you use for your work phone. Now, the question is, are you satisfied with your phone.
How many of you are satisfied with the phone you have. Okay, you are all satisfied. How
many of you are not satisfied with the phone you have? Okay, 1, 2, 3. Some are neutral. They

do not have satisfaction or dissatisfaction.

So, why are you not happy with your phone? Yeah, I am talking about the phone. You are
saying, some of the softwares you cannot implement in your phone. Yeah, that may be one
thing and who else said they do not like the phone. Who was the other person? Yeah. What is

the problem with your phone?

Oh you want this to be lighter and probably more capabilities, more memory like that. So,
now you can see there is a need for a new phone. Some people are saying that okay I am
happy with my phone. Some people are saying I am not happy with my phone. So, those who
are saying they are happy with the phone and those who are saying they are not happy with

the phone, both are actually contributing to the new developments.

Somebody says I am happy with the phone. They do not know what is going to come in the
next generation of phones. Yeah, there may be additional features coming which you do not
ask for but somebody will think about the capability, the possibilities of designing a new
product with the new capabilities. So, that will come into the market and those who are

saying I am not happy with my phone, it says that there is a room for making a better product.

That is the way how design thinking goes. How many of you use WhatsApp? Okay, and
when WhatsApp was not there how you were communicating or using this particular function
of WhatsApp. Pardon? Text message, but did anyone say that, okay I am not happy with my
text message, and I need a WhatsApp? Nobody said that. So, you are happy with your text

messaging and you are not knowing what else is possible with this.

But somebody found that, okay now Wi-Fi is available, phone is available, numbers, and
communication network is available. There is a possibility to bring them together to create a
new product. So, WhatsApp is a product. We are actually looking at, we do not know that it

is possible but still somebody found that there is a way to develop a product. Is there any



other way to meet the need now? We are all happy with WhatsApp. Do you think something
else can actually replace WhatsApp? What else can be the one which can replace WhatsApp?

Telegram. Not the old Telegram. The new one. So, what is the difference between that and

WhatsApp? What is the difference between Telegram and WhatsApp?
Student: Features

Professor: No? Okay, so basically the size limits and other capabilities are better in Telegram.
Oh, you get to know the other person whether he has seen the message. So basically, added
functionality in the product. So, now these 2 examples basically tell you that whether you are
happy with the product or not happy with the products, both lead to new product

development.

People were very happy with old smart, I mean, old phones without any smart features. Then
somebody brought a smartphone then us, oh that’s much better than the previous phone. We
threw the normal phone and then moved to the smartphone. So, now we are all saying [ am
happy with the smartphone capabilities. We do not know what is going to come up in the next

future.

People may come up with a better product. So, product design happens because of the
customers’ requirements and sometimes even if the customer does not know, I mean, the

customer is not asking for something new, new products will come up in the market.

(Refer Slide Time: 08:42)

' Design Perspectives:
Analytical Method Vs Synthetic Methods
Analytical Method:
The purpose here is to solve a problem.

Analyse an existing problem and find solutions

Synthetic Method:

The objective here is to design something even
when there is no explicit problem.

Here there is a shift from Analysis to Synthesis.




These are the 2 ways in which the product comes into the market and we call this analytical
method and synthetic methods. So, the analytic method is basically you have a problem, you
want to solve the problem. He says the phone is very heavy, you want to have a lighter phone
or the memory is not sufficient or the speed is not sufficient. You have a problem, you try to
solve the problem, you analyse an existing problem and find solutions that are basically

known as an analytical method of product developments.

So, you analyse the problem, try to solve the problem. Your WhatsApp has got some
problems, your mobile phone has got some problems or your laptop has got some problems.
They will try to develop a new method and then get the solution. For example, I am not
happy with the projector. See, every time I have to come, I have to connect my laptop with an
adapter and then connect the projector, the serial connection and then I need to set up my

computer to accept that. There are a lot of problems before me.

So, my requirement is that I do not want to have all these issues with me and I come and sit
on the computer and maybe press a button. It should be projected onto the screen. I do not
care how it happens. That is my requirement. So, I have a problem, I try to solve it and that is

an analytical way of designing a new product.

The other one is synthetic methods. You do not have any problem as such. You are happy
with what you are having but then you synthesize the product, existing product and then see

what can be added to that, what can be modified so that you will get a better product.

You are not finding any problem per se as such but you feel that there is a way to improve it.
Either the improvement could be because of some technology changes, communication
change or there is a change in the display. So now you have, at present what we have is all
widget displays. So, someone has just developed a flexible display. Now, I feel that there is a
potential opportunity for me to change my font with the flexible display. That is basically a
synthetic method of product development. The objective here is to design something even

when there is no explicit problem.

So, nobody has found a problem as such but we feel that there is a potential opportunity to
develop a new product. So, you synthesize the existing things and then see what is available

in different domains, different technologies, how do we use that one in order to develop a



new product. So, that is basically known as a synthesis method or synthetic method of

designing products. Got it?

So, now can you tell me an example for synthetic products? Pardon? Smartphone. Okay,
anything else? Anything else? Any other product we can say is a synthetic product? Tablets,
okay. Car, okay. Smart TV, okay. So now, whenever you say this, you just analyze what was

the reason for this product to come into markets.

If you look at every product, you are using hundreds of products and you take any product,
you will see the birth of that product, how it actually started, how it went on to grow into

different stages and sometimes how did and also some products will actually have a natural

death.

There are many products which will go to a natural death. If you look at your old TVs, many
of you have seen that tube TV, nowadays, you do not see it big one, big boxes with a picture
tube. What happened to that? Dead. No more of such products are available now. Nobody
uses that and what actually came are your LEDs, LCDs and all those things, flat TVs are
there. So, any product you look at or you can try to analyze, you will see a growth of the

products and then a death of the product. Sometimes death, sometimes it is still going on.

Z v 9

Birth and growth (death??) of a

new product..... .
A Case Study.. /:_

(Refer Slide Time: 13:23)

Let us take a few examples to see how a product is born, how it grows and how it dies. So,
we look at the case study of one of these products and then see how it happens in the

markings, the birth and growths or sometimes the deaths of a new product. We take 1 or 2



examples to see how this happens in the markets or what actually leads to the birth of a
product and the growth or death of a product and you will be able to analyze these with every

product.

Any product you use, you will see such a growth whether you take your pen, your specs or
phone any product you see, and you will be able to analyze the product from its start and the
end of the products. Let us take a simple example here and then see how the product grows or

how a product is born and then how it is grown.

(Refer Slide Time: 14:19)

O[The need for a product.... J

» For centuries, man has been trying to
recreate special moments of life .

» Initially, painting was used as a medium
to achieve this.

= But, this was very time-taking and
inaccurate, resulting in demand for new
technology.

As I told you the need for a product is felt by somebody. Either I said synthetic method or
analytical methods both ways. Someone will see there is a need for a product. For centuries
man has been trying to recreate special moments of life. Agree? For centuries people have
been doing this. Have a very special moment, I want this moment to be protected for a long

time. How was it done long ago?

Long ago, very long-ago paintings or stone carvings, people used to carve on the stone and
then later on it went to paintings. If you go to museums and all, you will see a lot of old
paintings. So, there was a need to preserve the precious moments or the history of precious
moments and people have been painting, have been using painting as a medium to achieve
this and there were a lot of issues with painting. For painting as it will take a long time and

people will have to be there for a long time for the painter to capture all the details and there



was an issue of the painting getting spoiled because of either weather conditions or because

of various reasons.

Therefore, somebody thought, how do we actually change this? What is the way in which we
can actually create new products coming into the markets. What would be the products? Can
you guess? Camera. So that was, I mean, nobody knew that camera was going to come but
everyone knew that there is a need for something different. Painting is not the best way to
recreate the moments or precious moments. They wanted to get a new method or a new

product which can actually capture this.

(Refer Slide Time: 16:32)

O [ .the idea emerges. ]

« Leonardo Da Vinci, in
1490, wrote the first
detailed description of
camera obscura in his
book Atlantic Codex.

« Camera obscura involves
punching a hole in a dark
box and putting a light
sensitive material on the
other side.

Idea emerges. So, some intelligent, or creative innovative guy will come up with an idea.
That idea may be very crude and not feasible but somebody came up with an idea. Okay, so
Da Vinci in 1490 wrote the first detailed description of camera obscura in his book Atlantic
Codex. So, that was the probably first recorded description of replacing a painter or a paint. I
mean a picture. So, painting actually would be replaced by this and this camera obscura
involves punching a hole in the dark box and putting a light-sensitive material on the other

side.

The material science and the technologies were actually progressing and there was someone
who actually developed some material which can actually change its colour, shape one colour
or something when subjected to lights. So, this actually, this technological development led to

someone converting that technology into a product.
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.[The First Design of the Camera ]

illom in tabul per radios Sols, quim 10 cetlo contin-
pit-hoe eftfim oalofupernos pars deliquil paviarur,in
radiasapparcbitinferior deicere vt rad exigitoptiet.

The First Design of the S Ll s (0

e m’- "‘l""j -

Camera - The Camera v ==
Obscura _____‘%
VR

Sicmosexait Anno . ig44. Loanii eelipfim Solis
bl moenimsydefsre g ol § e

anten o eft vevicias e digitos venofleiloowun.

L

Joseph Niepce working on
the Camera Obscura -
first preduction camera (
early 1800s)

Courtesy Wikimedia o

That was when this camera obscura was actually proposed where you can put light through a
hole and that change the sensitive materials or the light-sensitive material will change the
image on the, so that was the first thought process on developing a camera. Then the first
design of the camera, the camera obscura was like this. This was the first design. Yes, so the
proposal was done by someone and then this person Joseph Niepce working on the camera

obscura. So, he was the one who actually tried to bring this into the product domain.

I mean that the other one was more of a theory or an imagination but then this person in the
1800s, he tried to give this a shape. We wanted to have that image captured and how do you
provide that was basically based on the function and the form of the product. The function
was more or less clear, but what form to be given was not known and this person tried to
develop it. Joseph Niepce working on the camera obscura. He created the first one which can

actually be used for creating images and the first ever photograph.



(Refer Slide Time: 19:10)

.[First Ever Photograph ]

The first photograph, or more specifically, the earliest known surviving
photograph made in a camera, was taken by Joseph Nicéphore Niépce
in 1826 or 1827. The image depicts a view from a window at Le Gras
(his hometown in Burgundy, France), captured on a pewter plate
coated in bitumen diluted in lavender oil. The exposure time was
probably several days.

hitps://www.napol

I am skipping a few things and then we are going through the history of the camera. The
earliest known surviving photograph made in the camera was taken by Joseph, the same
person, in 1826 or 1827. So, the image depicts a view from a window at Le Gras, his
hometown in France captured on a coated in bitumen diluted in lavender oil. So, that was the
chemical he used in order to get that image through the exposure. That was the first
photograph and then once it comes then there will be a lot of development taking place.

People will start working on it and then try to develop.

(Refer Slide Time: 19:54)

.[First Patented Kodak Camera ]

George Eastman's first
patented camera

A T design.

o, 388,850. mmmunnd Sept. 4, 1860, Eastman COined the
slogan, 'you press the

button, we do the rest,
when he introduced the

Kodak camera in 1888.




The first patented Kodak camera was brought in 1888. So, in 1888 Eastman coined the
slogan, you press the button, we do the rest. So, that was the first camera in 1888 and from

there onwards we had a lot of developments.

(Refer Slide Time: 20:12)

Q[Emerging Needs..... ]

« The first cameras were very bulky
weighing about 120 pounds.

- They were also very expensive and were
priced at about 50%.

« They were not affordable and could not be
used by the general public.

The first cameras were very bulky weighing about 120 pounds. They were also very
expensive and were priced at 50 dollars. So, you can imagine 100 years ago, 50 dollars was a
huge amount and that was very heavy, huge, and costly and they were not affordable and
could not be used by the general public. So, the public could not use this. So, now there is a
need for modifying it. So, there is a need to identify, the problems have been identified. So,

you need to do an analytical method of design.

We need to analyse the problem and then see how do we redesign the product or how do we
make the product more and more user-friendly and more and more useful by the public and

that is where you get new designs coming up.
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.[Birth of Smaller Cameras ]

» The Kodak 2-A
autographic brownie
was manufactured in
Canada from 1915
through 1926.

2A Folding Autographic Brownie
http:/www.historiccamera.com/

Then we started getting a lot more products. The Kodak 2-A Dewey, an autographic brownie,
was manufactured in Canada 1915 through 26. So that was after the Kodak camera, you got
this, the previous one, you bought this product 2-A which was 1915 to 26 this was being
manufactured and again, there are lot of issues with this and most of them are black and white
cameras and they are huge, costly and that are working on the development. So, parallelly
there will be a lot of technological development taking place. People will be working on the
technology aspects, getting better and better material, better and better the films and then

looking at how you improve the image generated. So, that is the way how it goes.

(Refer Slide Time: 21:50)

.[First 35mm Camera ]

hitp://camera-wiki.org/wiki/Ur-Leica

= Leica cameras began when Oscar Bernack
developed the first 35mm camera, Leica.

» The Leica was presented to the public for
the first time at the 1924 spring fair in
Leipzig, Germany.




And the first 35mm camera, Leica brought the first 35 mm camera and in 1924 you got this

camera in Germany.

(Refer Slide Time: 22:02)

.[Electronic Flash Photography ]

» Harold Edgerton, an American
researcher and inventor made electronic
flash photography a reality in 1931.

» He invented a stroboscopic light for use
in both ultra high speed and still
photography.

s Edgerton's rapatronic camera became
capable of taking photographs with
exposure limits of 10 nanoseconds.

Again, electronic flash photography was introduced. Flash photography was introduced in
1931 we had the flash photography and then a stroboscopic light for use in both
ultra-high-speed and still photography was invented. Somebody found that the images are not
bright enough. So, they started putting flashlights in the photos.

(Refer Slide Time: 22:32)
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Abullet in flight

The rapatronic camera




And then we got a lot of the high-speed cameras, something which can actually record very
fast movements, and can actually record the bullet movement. So, that was again about the

speed of the camera. How do we actually capture high speed events?

(Refer Slide Time: 22:49)

.[Birth of Auto-exposure ]

» The Kodak Super
Six-20 was the first
still camera with
auto- exposure.

» |twas very
expensive for that
era and relatively
few were sold.

hitp://camera-wiki org/

Then we got auto-exposure that was auto-focus. Earlier it was used to be focused by
manually, manually focusing and then we got auto-focus coming into markets. Again, this

Kodak Super Six-20 was the first still camera with auto exposure.

(Refer Slide Time: 23:09)

.[Self Developing Cameras ]

» On Feb 21,1947,
Edwin Land
demonstrated instant
film at the optical
society of America
meeting in NYC.

» He marketed the
Polaroid-95 , the first
commercially

hitp:/fcamera-wiki.org/wiki/Palaroid_Land_Model_95 SU Ccessfu | Se!f

developing cameras.

Then we got these self developing cameras. So now we again are coming back. That is, you

click and you get the photo. That is a self-developing camera. So, in 1947, Edwin Land



demonstrated that instant film at the optical society of America meeting in New York, and he
marketed the Polaroid-95, the first commercially successful self developing cameras. So,

Polaroid was the first commercial camera, which can actually do the self developing images.

(Refer Slide Time: 23:45)

.[First Photo of Earth ]

https:/iwwwnasa gov/multimedia/imagegallery/image_feature_623 htm!

= The world’s first view of earth taken by a
spacecraft from the vicinity of the moon in
1966.

And then the first photo of Earth was taken in 1966 again using cameras.

(Refer Slide Time: 23:51)

O [Instant Photography ]

» The Polaroid SX-70
was introduced
in1972

) It was the first fully
automatic, motorized,
folding, single lens
reflex camera which
ejected self
developing, self
Hipcamere i crghiiPolarod K70 timing instant color
prints.

Then we have this instant photography, Polaroid second generation of photography.
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.[Introduction of Flash Memory ]

+ FUJI DS-200F - 1993.

« World's first digital camera with flash memory.

+ Flash memory is non-volatile computer memory that can
be electrically erased and reprogrammed.

You have this flash memory coming up because the memory was an issue with the camera.
So, digital photography and flash memory was introduced. Non-volatile computer memory
that can be electronically erased and programmed that was introduced into the camera so you

can actually now have large memory size capable in the camera.

(Refer Slide Time: 24:20)

®[inbutiCDsoreen.... |

s CASIO QV-10- 1995. First consumer digital camera
with a pivoting lens and first with an LCD.

= Al output from the camera was converted to 320 by 240
pixels (or interpolated up to 640 by 480 pixels).

= The camera's semiconductor memory held up to 96
color still images .

¢

htip://camera-wiki.org/wikiiCasio_QV-10

And then inbuilt LCD screens. That was the recent addition we got in 1995 because the
development of LCD technology enabled having a display in the camera itself. That is the

LCD technology coming into the camera.
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.[Built in Transmission Capabilitieg

» OLYMPUS DELTIS VC-1100 -
1994, The VC-1100 was the

world's first digital camera with
built-in transmission capabilities

hitps:/blog iympus-de-materiais-
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» Photojournalists and other photographers could connect

a modem to the VC-1100 and upload digital photos over
cellular and analog phone lines.

Then you have this transmission capabilities. So, you take the picture and can be
automatically transmitted to the air destination. That is you have communication capabilities,
integrative camera so you are having additional features of communicating the photo to a

destination.

(Refer Slide Time: 24:58)

.[ Signs of decreasing size... ]

bipg

» Canon CE300 - 1995. IBM PC110
dedicated card-sized camera.

» First card slot camera.

And the camera size started coming down. We have very small size cameras, very high
capability, and high image quality and keep on reducing the size of the camera as well as the
quality of the cameras not going. So, if you look at, as the technology progressed, some of the

old cameras went into their deaths and new cameras came up in the market. So, every time a



new technology comes up, a new product comes and the old sometimes survives and

sometimes will not survive and it has a natural death in the markets.

(Refer Slide Time: 25:36)

@) [Today's typical camera ]

n 15(??) Mega Pixels
» Carl Zeiss lens with
autofocus

» Touchscreen 2.5" vari-
angle LCD Display

» Expandable memory
» 4x optical zoom

= Advanced DIGICIII
Processor

» Optical Image Stabilizer
= Face recognition

Now, today's typical cameras. These are very old now. 15 is not the current, you can have
large megapixels and you can have a touch screen, you can now optical zoom and you can
now advanced processors, you can do a lot of image processing in the camera itself. You can
do a lot of vibration, I mean, shake control or acceleration control, a lot of things are

available in the camera which improves the quality of the images.

If you look at this birth and growth of the product, you can see at every stage there was a
product which was providing a function but then someone was either not happy with the
products or somebody felt that this can be improved. Though they are happy, they felt that as

a technology is changing, there is a potential for increasing the capability of the product.

So, these 2, the synthetic method and analytical method sometimes work together in order to
get better and better products in the markets. Any product you take you will see this kind of

birth and growth of a product.
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.[The future... ]

» The two eyes of humans give them the
virtue of 3D image .

» Infuture cameras can also be expected to
have two eyes i.e. two lenses.

» These dual lens cameras will be capable
of taking 3D images.

The future of the camera basically probably will be looking for, there are stereographic
cameras already, now probably a 3D vision camera. It is already there in the market for
industrial applications. So, in the near future, you may be getting a 3D camera just as a
consumer product and maybe other features also may be coming with 2 lenses and 2 eyes and
using it for various applications like humans and then probably interpreting many things from

the images.

So, these things will keep on improving. As the technology improves, we will be getting
better and better products in the market and as the new products come in the market many old
products will go into their natural deaths. Whenever you see a product, now this is what you
need to look for. What actually led to its invention or the development of the product and
how these products grew over years and then reached the current state of the products? If you
take any such product, you will see this kind of a natural growth of the products. Just to give

you another example, we will not go into the details.
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Function: Washing of clothes

A first this was done by pounding or rubbing the clothing
with rocks, and later developed into the corrugated wash
board.

In Roman times a fuller would whiten clothing by stomping ™ 4g.contury Metopolian
onitina bucket full of fermented urine. washing machine

'y
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Commercialwashing A 19508 modol Conairucta ~ General Elecrc Fillr-Flo top loading :

machines in a self-service

Lab. Work: For the product assigned to you, research its evolution, A vintage German model

study the changes in its function, form, etc. Submit report.

Source: hitps://commons wikimedia.org/

Basically, you will see a washing machine. How was washing done earlier? Manually we will
put it in water and then use some stone and then we clean it up, the clothes and then it was
somewhere in the Roman times, this was something called a fuller which will whiten clothing
by stomping on it in a bucket full of fermented urine. So, that is the way people were cleaning

their clothes and then we got something like this in the 19th century.

We got a product like this which can actually be used for cleaning clothes and then slowly
change its shape, its feature change and then we got the electrical washing machines and you
got industrial washing machines and now the washing machines are very highly sophisticated
You can actually have washing, you can have drying, you can have ironing also. Ironing is

possible? Yes or no?

Would you like to have an ironing in the washing machine? Pressing. Okay, so probably the
next generation of washing machine, now at present what you use at home, most of the
washing machines are only washing and drying. Drying means it will not do the complete

drying. Most of the washing machines available in the market will do rinsing basically.

They do not do yet real drying but there are washing machines which can do drying
operations. Now, what is the next stage that you are looking for? Ironing and after that?
Pardon. Folding. Okay. Then? Keeping inside the cupboards and then? Yeah, then after
taking a bath you decide which dress you want; it will automatically come and then you will

be able to wear it. Is it possible?



Pardon. Then we do not call it a washing machine. Something else will be part of the washing
machine. So, there is no limit for your imagination. Okay, and then and that is this
imagination is what actually leads to new products. There are already machines, which can
actually do ironing. Okay, you can actually feed the clothes, it will do ironing and then it will

fold it and it will give it to you also.

(Refer Slide Time: 30:36)

Q[Function and Form ]

1919 |5 the function changed
over the years?

Is the form changed?

u 46% of products end up as market failures, Why?

So, what you need to look at is how each product comes into the market and what the next
stage of growth is going to happen. So, your first exercise in the lab, when you go to the lab
you will be given a product, you will be doing some exercise with the product but you will be
asked to search for its history. What is the history of that product, whether it is an iron box or
it 1s a washing machine or it is some other products? You need to look at what was the
history of that product, how indeed time it started, what was its earliest form and what is the

current form and what was the change in its function.

Are there any function changes in the product or there was an additional function or the
function remains same only the form of the products change. So, this is what you need to
look for in any products you see in the future. As designers, one good understanding is
basically how the things, how products evolve over a period of time. The evolution of a

product for a period of time has a lot to learn. You have a lot to learn from evolution.

You need to look at how the product is changing in the market and what drives the product to

change its shape, colour, size or whatever it is. What was the driving factor which led to



change in the product architecture of the product shape? This is what we need to look for in
the products. So, let me close this by just telling you about a few things on the products or
every time you please check whether the function changed or the form changed and if there is

a change in the function and form, what actually led that to that change in functions.
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*===%lm  Xerox corporalion’s document systems have multiple
systems using hundreds of parts. The design teams
number in the dozens, and a project takes years.

8

The ford Motor Company's cars and truck have
20 systems, 166 subsystems, numerous sub-sub
systems and thousands of components. There
are hundreds of design teams and a vehicle
project takes years.

So, I will just tell you. So, this is basically for your information. Basically, there are a lot of

design theories coming up in the market.
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As you look at the history of the product development and you will see that people like

Archimedes, Hero, Bhaskara, Da Vinci, these are the people who actually developed design



theories or came up with better designs and new designs into the market. So, probably they
did not make the product per se but they probably gave the idea or they developed some of
the technologies to develop the product. So, these are the people who actually contributed

well into the history of product design.
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® [History of Design Theory Development |

The first development period can be explained as the developments in design
theory required of classic civilization, which ended with the fall of Roman Empire.

Medieval civilization could develop all required devices with the handed-down theories of
ancient civilization.

first theories on the design of mechanical devices were basically kinematic.

Itis only recently that more modern thoughts are being applied from other fields
such as separating function and form when designing a complex mechanical
system, applying complex algorithms to routine synthesis tasks and considering the
value that a feature will bring to a device concept.

And one main observation is that the design theory is not yet a mature field. New
developments are constantly being undertaken. So, if you plot the design theory development,
you can see that the design theory got a large jump during this period and now still keeps on
increasing. So, your new products coming up, new technologies coming up. So, the design

theory is still not mature.

There are a lot of things happening in the market and in the technological, the research and
development and it is up to us, up to the designers to come up with better products, new
products, which can actually change the market or which can actually make a revolution in

the markets.
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.[ Summary ]_

The history of methods and the science of
product design are rich with tradition and wisdom,
but the ink on the historical manuscript is still wet.
Many more chapters are yet to be written,
contemplated and analyzed.

Are you ready??

So, to summarize the history of methods and the science of product design are rich with
tradition and wisdom. So, you can see a lot of rich wisdom will be there in the historical
development of the product and the ink on the historical manuscripts is still wet. Many more
chapters are yet to be written, contemplated and analyzed. The big question is, are you ready

to take up the challenge. Are you ready? Are you ready to develop new products? Okay.

So, then from next class onwards we will see how to develop new products. Of course, we
will not jump into product development. We will slowly start with step-by-step procedures

and then see how we can contribute in the development of new products? Okay.



