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Getting started

An underlay has several advantages for getting A line drawing leaves room for many interpretations,
started. It speeds up the drawing process and gives a so shading is added to express volume. Choosing an
realistic sense of proportion, volume and size. When appropriate light direction (coming from the top left,

i redesigning a handheld domestic food mixer, using slightly away from you and going towards the object)
a photo of an existing product, a 1:1 scale is most makes volumes and shape transitions recognizable.
convenient because you can actually compare hand When adding volume and colour to a line drawing,
size and grip. Ergonomics and a realistic appearance decisions about the look and feel have to be taken
can thus be integrated easily. By drawing archetypal immediately. Clearly, shading is of paramount

‘ mixer tools, the design proposal gains legibility and importance. Knowledge about light and shading will
scale. : be a key issue throughout this book.

.'J!‘

In a brainstorming session
you don’t immediately
evaluate the results. It’s

A contour in side view can
represent various 3D forms.

important to just keep
your freedom and stay
open-minded about ideas,
looking for other visual
stimuli that offer new
challenges.

HM:-WE"!**”H&m;mMrJ1
T

Successive actions in sketching

Start drawing freely; the Gradations in line thickness
underlay is only a size are added.
reference.
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“rssows not only explain the

Depending on the brightness ~ Colour mdrker and pastel give  Collared pencil for highlights
“ews that cause them, but of the colour, a lighter or the sugg?ﬁ}qp of colour. and details finishes the
wow == forms upon which darker gray marker is chosen b}

b drawing.
o
Sew sre cast, to darken it, e o

&
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1t 1s important to sketch freelyv. to look fe s
I - <for proportig,

ance and optimize each sketch accordingl

and ba

'
This can result in the overlap of drawings, especial)
o M } L 1 '-" |0
Idt‘.‘;l 1OnN When this oc CUrs It ¢can I‘fl;‘ an D'}'rpt'r'l LIFII
’ ; R Il -L.I-'
Here, O\ t‘Il-.”"' 1S used to L‘rﬂphdﬂﬂ;‘ certain sketchec D
- _ - ‘]l,'.-

bringing them to the front. It gives more depth to 3

ue to the ¢

page and at the same tume adds va etcha,
. g

Basic principles ¢f shading
as a reference ggide. In all
complex situatipns, a variety
of basic shading situations

can be found




——— = _—

==o=cially when using
== underlay - in which
===z all sketches become
more or less equal in size
- owerlap can add more
=-zy to a page. It is
~zrally considered more
==mic than separate

=cCnes.

MIXE R ELEMENTS

e, ARE MOT EMPHASI SETT

-
il
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Side views are often used in Footwear Design because
shoes are commonly displayed this way in a store

to catch the consumer’s eye. The drawings shown
here cover the initial design process, from concept
sketches to final renderings. Drawings are not only
used to explore design solutions or to represent a

aﬁh‘as‘

product realistically; their emotional aspect is also very
important. They serve to get people excited about a

project within the company. Some are also presented
to athletes and consumers for feedback.



2coidas AG, Germany - Sonny Lim

Wiame Footwear Designers
& %5c=s are trained

= mousmzl Designers.
“umw=wer. there are

@em aumte 2 number of
T=s=oortation and Media
se=gmers. The drawing

styles are different for every
designer, and everyone uses
a mixture of technigues.
This creates a great cross-
functional environment for
exchanging visualization
and sketching technigues.

The blue and red Football
boots were drawn by
hand, using blue pencil,
markers, fineliners and a
Pantone marker airbrush.
The drawings were scanned
in and the highlights
added in Photoshop. The
computer renderings were

entirely done in Photoshop
and Painter, although a
hand sketch was still often
used as an underlay to

get the proper silhouette.
Logos and other details,
like stitches, were drawn

in lllustrator and again
imported into Photoshop.

Chapter 1 Side view sketches
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Light and shading

Just like in photography, choosing the most
informative viewpoint and a suitable light direction is
essential in creating an optimal 3D illusion. By adding
tonal values (light and shading), one can express
volume. A cylinder should look round, a flat surface
flat. Analyzing objects and light conditions is very
helpful in understanding the relations between shapes
and shadings, and offers basic information suggesting
the volumes and combinations needed for creating
depth in a two-dimensional sketch. Some products,
like clock radios, microwave ovens, and washing
machines, clearly have a side that is most informative.
In other cases, one has to decide which viewpoint
contains the most of a product’s (shape) character-

Istics.

It
e
A el
el .J.1'".§
=LET -
e
.




g onl=r=d paper instead
Bi= = =0 2tractive

gremwe or monochrome

gEe= T=lang the colour
@ m=imer =< the midtone,

white colour pencil can be
added for the lighter tones
and highlights, and black
colour pencil for the darker
areas.

Choosing an angle of light steeper than 45°, coming
from a direction slightly away from you and going
towards the object, not only results in a clearer
distinction between the two shaded (and highlighted)
sides, but also in a more distinctive cast shadow.

| G

Drawing from nature, in other words, translating
reality on paper, is a useful exercise in creating
shading effects. This stimulates you to make a ‘visual
library of shading situations’ and will in time enable
you to apply shading without having to think about

It.

Chapter 1 Side view sketches
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Different designers worked together on this

project. Visual language and handwriting should be
compatible. In addition to drawings, 1:1 models
were made to carry out specific ergonomic studies.

These models then served as a starting point for
more elaborated drawings. Although most drawings
are in side view, three-dimensional approaches are
also necessary to determine shape transitions and
connections that would otherwise stay hidden.




N k mdustrial design

mow industrial design

Wi e Speed Impact soft grips were applied in
S Sl (2006) is the accordance with the Skill
e o = m=w product line corporate identity. Npk
Wi Seuses on ergonomics  developed the housing,
unsmteme In this shape mock-ups and product
SmmeEme. ssong lines and graphics.

Chapter 1 Side view sketches
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Details

Adding some details to a sketch can give it a far more
realistic appearance. Details can also indicate the
overall size of an object. Studying pictures of product
details will reveal the basic principles of shading,




S AUISA — | aurens van den Acker

s S=am 0 side view give the first impression
M =wowr of the SUV. The car’s appearance
SIS Smeey 2cvanced simplicity and power. Every
eSS st underline these aspects. With a
e Ss=oe such as a car, early sketches in side

S el Lo the design process and visualize a clear
SRR =Soot the design.

[NE}

=t =T o

z«=r. Photography: Ford Motor Company, USA

S

The Ford Bronco SUV
concept of 2004 was
inspired by its predecessor
the famous 1965 original
Bronco (designed under
engineer Paul Axelrad).
Simplicity and economy
were the main issues,
translated in flat glass,

¥

simple bumpers and a box-
section ladder frame. It
turned out to be a popular
off-roader. In the 2004
Bronco concept, Ford re-
explored this authentic
spirit, but added advanced
powertrain technologies.

Chapter 1 Side view sketches
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SMOOL Designstudio

For designer Robert Bronwasser, handmade sketches
are the basis of each design. Sketching stimulates
creativity and offers a very quick way to explore design
possibilities, study proportions and try out details.

By varying the sketches in size, viewpoint, perspective

and colour, the design opportunities become
clearer. Sketching and designing in side view requires
imagination and knowledge of how to visualize in 3D.
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For a period of time, Robert Bronwasser showed
SMOOQOL Designstudio his vision of today’s design
advertised in the leading by applying his own

Dutch design magazine design idiom. The final
ftems with a redesign of and detailed side views

an existing product. With are made with Adobe

these recognizable designs,  Illustrator. /tems/2, 2006

Chapter 7 Side view sketches
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Drop shadows

Cast shadow can be

needed for other reasons
than expressing depth.
In this case it is used to
suggest the transparency
of parts of the coffee
machine. This shadow is
simplified; the contour
of the product is the
outline of this ‘drop
shadow’, which is cast
on an imaginary surface
behind the product. Itis
far easier to manage than
constructing a perspec-
tively correct one,
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Notice that the light and that a more or |ess
direction has been realistic distance from
chosen for an effect of the hackgmund surface is

optimal transparency suggested.
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— o~s can be added afterwards with white chalk.
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zre details commonly seen in products. To

~zm, we draw the characters in the display

In most cases, the difference in transparency is more

important than the exact location of the reflections
that cause It.
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welldesign.com

WelL Design

When asked by the Princess
corporation to perform

a study on their personal
care products, WellL came
up with the idea of adding
glamour, symbolized by
Swarovski crystals. To

obtain maximum effect at

a reasonable price, existing
Princess hairdryer models
were taken as the starting
point. Subsequently the
Crystal Hairdryer, the
Royal Bling Hairdryer
(photo) and the Super

Bling Hairdryer were

introduced. Potential
sketches were selected and
used as an underlay for line
drawings. These were then
scanned into the computer
and finished in Photoshop.

Designers: Gianni Orsini and Mathis Heller. Product Photography: Princess
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Perspective drawing

Knowledge of basic perspective rules is of course
needed to start drawing in perspective. But the same
object can be presented in various ways; a sketch

can communicate information about the shape of

a product as clearly as possible. A sketch can also

be used to emphasize an object as being tiny or big
and impressive. The visual information conveyed

by sketching is highly influenced by the choice of
viewpoint, scale elements and use of perspective rules.
Managing these effects allows various suggestions of

reality. ’
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Scale

Scale is a very influential factor. Human size is
regarded as the standard in scale elements. Everything
can be related to human size and perception.
Something above the horizon, for example, is above
normal eye-level, and must be bigger than human
height (if perceived while standing). Another way to
estimate size, or scale an object, is to compare it with

Ry
C

Bl
1=

Scale is always related to
what we know and what we
sense by comparison.

familiar surrounding objects. These ‘scale elements’
can make something look relatively small or big. Cats,
people, hands or matches represent a predictable size,
so they can explain the size of a product next to them.
The clothespins at the right, for example, scale down
the size of the kit.

A remarkable visual effect,
the third vanishing point (of
the vertical lines), can be
seen In pictures of buildings.
The buildings seem to be
falling backwards. It is more
difficult to see this effect

in real life, for our minds
COfrect our perception -
vertical shapes are supposed

to be perceived as vertical.
Taking this effect into
account, vertical lines

are generally kept vertical
In drawings. However,
introducing the third
vanishing peint or slightly
curved lines can give more
dramatic expression to a
drawing.



“erspective convergence

"= zoozrent size of an object is

~ s ~-uenced by the amount of
~wmezrzence. In the top right picture
= =rst aid kit, the use of too much
~wmwergence causes a misrepresentation .
© == =z=; it appears to be huge.

Whes less convergence is used, the

“mec zends to look more natural.

LTy

Chapter 2 Perspective drawing 28



30

Distortion

The amount of convergence is influenced by its relative
distance from the observer; the closer we get to an

object, the more convergence is seen. It s Important

to find a balance between viewpoint and the amount
of perspective convergence.
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7 To0 much convergence is used, the representation
of an object will become distorted. But although the b A
interior angle of the 'Appié Powerbook is less than 90°, ,
which is in fact impossible to see with the human eye,
we do not immediately reject this picture. Up to a
certain point, we ‘correct’ the image in our minds. Of
course the recognition of shapes helps, too.
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= o7 the above ellipses is also the result
= comvergence. Even the horizontal surface

M ome Dowls are standing seems to curve.
== =z s0 be seen In the huge difference in
=== === green and pink bowls.

ser=o=ctive s represented by an ellipse,
: m=—mematical shape.
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Foreshortening

When looking perpendicular at a surface, the relative
dimensions of that surface stay intact. If surfaces are
angled away, foreshortening effects can be perceived.

.......

-\.":hl. I — T T
Focusing on the distance \ . b i
- : N =
between the red lines, size \ d
a 1s smaller than b, as its \

surface is more angled \
away. As a result, size b
appears bigger although it

is further away.

Detail, Functional Bathroom Tiles -
Arnout Visser, Erik Jan Kwakkel and
Peter vd |agt




At each orientation, the tiles’ dimensions are seen
as different in size, but perceived as equal in size.
Different viewpoints show that a higher point of
view makes a surface less foreshortened. A circle in
perspective then looks rounder.

These plates are flattened due to
themsdistance from the observer.

Chapter 2 Perspective drawing 33
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WelL Design

For Etna Vending
Technologies, a series of
fully automatic espresso
machines was developed
by designers Gianni Orsin
and Mathis Heller. After
a thorough strategic

analysis of the market,
the conceptual phase was
carried out in competition
with two other major
Dutch design studios.
The aim was a more

luxurious design than
dozens of other machines
at the same price level.

Another challenge was

to come up with designs
that would suit their own
brand and two unspecified
global brands. Finally, it
should be possible to fit
three different structural
components within the
same housing design.



Numerous sketches were made to explore and
visualize product ideas, not only to generate a flow

of ideas, but also to be able to discuss them later or
be stimulated to react to them with another drawing.
Emphasizing potential ideas in sketches also maps the
design process.

Chapter 2 Perspective drawing
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Viewpoint

Finding the best angle of view for a complete and
informative representation of an object is sometimes
difficult. One can look at an object from different
heights, and from different directions. The choice
of viewpoint causes certain parts and details to be
hidden or revealed.
L Objects usually have a side view that is most
informative. In general, a drawing will be more charac-
teristic (and informative) when this side view is only
slightly foreshortened.

The more foreshortened
a surface is, the less
information it can display.

A design proposal usually
needs more than one
drawing to give enough
information.
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= === = Ferences in visual information about the
e —=—=o!_ Both the overall curved shape and the
W == —orz emphasized in the bottom picture,

- e = ozo viewpoint will normally be more

ey

_—

e —or =xoloring shapes, because it creates
W Sess =nd informative overview. Choosing a

viewpoint that resembles the user’s point of view, also
enables the viewer to relate to the object.

Chapter 2 Perspective drawing
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BMW Group, Germany - Adriaan van Hooydonk

This sketch for the BMW-Z9 concept car is drawn
from an interesting angle. The choice of viewpoint
highly influences the feeling of the vehicle, adding
power. This viewpoint best shows the influence of
the wheel arches in relation to the body of the car.

Actually, every aspect of this drawing is aimed at
achieving this feeling, by using strong lines and the
effect of highly polished surfaces. The sleek look of

the BMW Z9, a show car sport coupé, hints at future
automotive design.



Isiiies e Ishoweight construction, the interior
e s =0 interesting new philosophy about
R emsc=tion and driving comfort.
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Two sketches by Adriaan
van Hooydonk showing
different angles of view: a
sketch of the BMW 6-series
and an impression of a
Roadster. Both sketches

|
'ﬂ_-_":ﬁ R —

are made by starting with a
pencil, adding marker and,
in the case of the drawing |
below, pastel on both sides |
of Vellum. |

Chapter 2 Perspective drawing 39



DAF Trucks NV

DAF Trucks is part of
PACCAR, a leading
company in the transpor-
tation industry. The

DAF Design Center is
located in Eindhoven,
the Netherlands, and is

40

responsible for the design
of all DAF Trucks.

In 2006, DAF launched its
new flagship, the XF105,
and was awarded as
‘International Truck of the

year 2007,

. Comparing the actual DAF
XF105 to the drawings

shows a remarkable

coherence in feel and
character. In each drawing,
viewpoint and perspective
are carefully chosen for a
specific reason. An extreme
low angle of vision provides
an even more dramatic
feeling of the impressive

AN o

e S v ey ==
A PACCAR COMPANY

length of this long-range
truck. A tilted drawing
can give a more dynamic
sensation. Extreme
perspective can produce
effects such as these

and can also emphasize
particular details, such as
rooftop lights.

Designers: Bart van Latringen, Rik de Reuver



-~ —=e2se handhelds, a very high viewpoint is
o= = ==z resembles the user’s point of view.

W wwemes =re started with the top surface, which

W e = o=t no perspective convergence. That also

Wil ¢ === o paste graphics or add details such as
s e= —wesurizace is almost in side view.
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Eye-level perspective

Whereas bird’s-eye perspective can create an overview
and enriches shape information, eye-level perspective
suggests human-related size. Of course, one can
directly sketch in eye-level perspective with the aid of
the horizon. But it can also be easily derived from a
drawing in bird’s-eye perspective. A surface is drawn

horizon at eye-leve|

at eye-level, intersecting the object. Lines above this
surface will be above the horizon. All vertical lengths
stay intact, as does their horizontal position, e.g.

the width of the drawing; lines are only rearranged
vertically.

surface at eye-level




s——we consists of an unusual viewpoint

“er et 20 exaggeration of perspective. A very
s where the surface of the ground

Wi e morzon (frog-eye perspective), can make
W e zooear impressive. A third vanishing point,

e w=o= nes, isintroduced together with a lot
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Portable hard disk for Freecom, 2004. The product
has a clear identity, and serves as a design flagship for
the entire Freecom product range. The use of extreme
viewpoints and the accent on material reflection

and light effects creates a clear idea of the design
concepts.
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In extreme perspective, the object is deliberately
distorted. The expression of the drawings is more
important than the exact shape of the objects. It is
generally used to impress, to underline a feel of drama.
speed, or power. In the suitcase sketches, extreme
perspective was chosen to communicate strength and
durability.

f“l’r ;fr r _‘_\_\_&‘_\-"‘—\—\_\_‘_\_H-
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These airships appear big,
as they are drawn in frog-
| : _ sl s | - eyeview, Besides using a
T i sty ereeie m S low viewpoint and much
Z i M;,;,;m';}};m “ : . ;.LZ_;f' _- . j}}’fiﬁ‘f’:‘g ;;r convergence, a(:,ldin g small
"':'."H.u.r:r.'f;’gfﬂfnﬂ’r’r‘ s / it U wﬁ?ﬂ gy ﬁ'ﬁg suggestive details can
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A PACCAR COMPANY

DAF Trucks NV

DAF XF105 / CF / LF Truck interior, 2006. In drawing
interiors, choosing an appropriate viewpoint is crucial.
To give an overview of the interior and at the same time

create a feeling of being inside a truck, the perspective
s sometimes exaggerated.

Designers: Bart van Lotringen, Rik de Reuver, Gerard Bare-



e = coosen from, or near to, the driver’'s
=== =wploratory sketches of the position
= ==-=! and handles were necessary

B =ane the layout of the cockpit itself.

W i s=c=iis were drawn separately and

gl

emphasize the precision look of the instrument panel.
A transparent circle visualizes the driver’s reach.
Pictures taken afterwards are used to analyze the
design process, so as to learn from it and look for new
challenges.

Chapter 2 Perspective drawing
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Aerial perspective

S In order to suggest depth, colour values are important.
Nearby objects are seen as having more contrast and
more saturated colours. As the distance of an object
increases, its colour and shading will be perceived with
less contrast and less saturation. Eventually, objects will
appear bluish. As a result, rich and warm colours are
generally perceived as being closer than cool colours.
Objects with much contrast tend to appear closer than
objects with little contrast.

When drawing large products, the phenomenon
known as aerial perspective can emphasize their

size. But a feeling of depth can also be added in a
drawing of smaller objects. Letting an object ‘fade
out’ towards the back can be a combination of severa!
effects, resembling aerial perspective but also the ‘out
of focus’ effect seen in photography. At the same
time, light reflections on shiny surfaces also cause a
whitening of the object towards the back.

S0
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Guerrilla Games

This young but rapidly expanding studio has a
growing reputation as one of Europe’s leading game
developers. As a result of its successful release of
Killzone, the company was acquired by Sony Computer
Entertainment in 2005. Guerrilla produces its games

in-house and designs them from the ground up. Its
relatively large concept art department designs and
visualizes the different surroundings, characters and
vehicles in its games. In comparison to other game
studios, Guerrilla puts extra effort into creating
concepts that have functional credibility. Because of
the virtual nature of the games, it Is not necessary
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W e concepts to be fully functional but simply visuals in their development is drawn by hand - not

J e =t ampression, adding to immersion in only in the early stages of preproduction, but also later
I swe=l ==me environment. These pages show on in the design process, where shape optimizing and
s o concept work created for the trailer of detailing, for example digital sketching techniques, are
Wi Coemilla’s game for Sony’s Playstation 3. applied.

W == end products of the gaming industry are
W nez=nerated realities, a large amount of the

= Szermans and Miguel Angel Martinez
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One of the gaming industry’s goals is to render

with a minimum amount of memory use but with

a maximum suggestion of realism. Before making the
final in-game models, visuals like the ones above are
used to find the optimal utilization of textures.

These drawings are digitally painted, using 3D models
and photos as reference. They are utilized to show
both the design and its placement within the game

environment. Based on these types of paintings,
concepts are evaluated as to whether or not they fit
the overall mood and style of the game.

The use of exaggerated aerial perspective can also be
seen in the previous drawings. In the gaming industry,
aerial perspective is regarded as a tool.

It creates more depth and realism, and requires less
computer memory for rendering.



5.

S =0 = o efrectively draw complex shapes has
o s == 2bility to simplify. When drawing a
S wmsesszanding the underlying structure of a
W = =w=cal appearance i1s as important as
EEmIE =houE perspective.

Jmmes secsons are closely related to the ability to

Sesrer= 2= which is also a common approach
. s =—oedded in various design methods
L meme= _=2rning to see or analyze helps you to
Lmns —=—=olex situations into understandable,

straightforward steps. Every product can be
structurally analyzed: What is its basic shape or
shapes, how are parts connected and what are the
relevant details? Making a plan by deciding what is
essential and what is not shows you how to start,
what to do next and how to finish a drawing. This

analysis defines your drawing approach. An effective

analysis results in an effective drawing. In this

chapter, complex and simple drawings are compared

to emphasize this effective approach to drawing.
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Analyzing

Having an effective plan will greatly simplify and
speed up the drawing process. Finding efficient ways
to make a simple representation of a complex shape
by analyzing its shape and characteristics can be

a helpful exercise. Spatial effects in general can be
taken into consideration in the same way, for various

reasons.

A simplified surrounding, for example, can
emphasize a sketch, as seen above. [t can also add
more depth, or influence overall aspects of the
layout, such as contrast or composition.
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=-= of this Honda outboard engine can ~ The rectangular background  and causes the sketches to

3 e= == = block shape and a vertical plane or here is based upon the stand out more, especially
T cower s wrapped around the hardware principle of overlap. It when a cool or desaturated
W= T-=shape transitions are smooth and adds more depth to the colour is used. In this case,
w c=n see these transitions better if the drawing by representing itis also a way to group
e = =2 graphics are left out, a further distance away sketches together.
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In this example, the Canon EOS camera can also be
regarded as basically being a combination of a block
shape and a cylinder, onto which smaller parts are

added.

Adding a background in the
shape of a technical side
view can explain about shape
ratio or measurement.
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e 1he drawings all begin

wes = ozsic block shape and an
== Details are addaed last.

Circles in perspective are drawn here |
on vertical and horizontal surfaces.

The most common requirement is to

draw the major axis at a 90° angle i
to the central axis. The orientation

of the minor axis of the ellipses is the

| same as that of the central axis, and

] is perpendicular to its surface. Note

how the ellipses differ in orientation

and roundness. The more a surface

is angled away, the flatter the ellipse

will become.
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s —=ses, when a
e s used for
e sk=tches together,
il ey affect the
Bt o =he drawing.
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All of the drawings here start with a transparent
basic shape. This is helpful in determining cast
shadow, either constructed or as estimation, and
forms the basis for the next phase of the drawing.
The lids of the boxes, for example, are drawn using
the transparency of the block shape. Drawing
with transparency and guidelines will also improve
communication of shape information. The exact
position of the boxes can be seen, for example, and
= sometimes product information about a side that is
_ not visible can be indicated.

A surface that matches the
perspective of the object
can either be part of the
drawing or suggest depth.




- w=~ z2n overall approach for the most -
= chzracteristics of the shape, and work /fﬂf
= cown to the details.
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T ue '-_';&cicgrnund s
‘e z=ohucal in approach.
W= =0 combine some
W< =nd present them
W e oF 2 different order
it T :ﬂwkmetcﬁﬁ =

Details will give drawings
a more vivid and realistic

appearance.

Details surrounding the
object, like a strap or cords,
can also have great impact
on the layout.
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Guidelines used to ‘construct’ a shape will also

be helpful to the ‘reader’ of your drawing, as they
provide extra visual information about shape.

A tangent to the curve at
this location determines the
perpendicular direction, its
thickness.

Both the open and
closed lid are drawn and
connected with a curve. An
appropriate position for the
cover can be chosen along
this path.




. = ot 2 marker refill bottle was started
wmsmmz = block shape and tilting the front

Wi e =oz e grinder was started by drawing a
= positioned cylinder and attaching a
Wi sm=oe ot Two cylindrical parts were added.
Jitiee =mwncing and detail finished the drawing.

FiET =iy
ald T

e P o T T, Pt 1y
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The drawing approach for these wheelbarrows

s identical; a tub and a wheel are positioned in
relation to a block, and a tube frame is added. Using
the same structure, a different feel and appearance
can be achieved by choosing different roundings anc

details.




The ability to simplify is essential, not only for
finding an approach to a product shape that is
complex in itself, but also for drawing effectively.
When a shape or product is simplified effectively,
even a very basic version can capture the nature of
the product.

Analysis generally shows that there are only a
*limited number of ways to start a drawing, using

basic geometrical shapes. The following chapters
are ordered accordingly.

II-_'T.:."- E_—— —

it

ge is used
ot the drawing,
mumes Szerally stay In

s w=round. For that

-

e = mage here Is
s = r=rms of colour
s = detall.
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WAACS - Screen Sketching Foil

Column by Joost Alferink
for Virij Nederland, 2006

New products in our surroundings always produce
a reaction. Nowadays every office desk sports a

flat screen. Whereas once a chunky monitor did

the job, now liquid crystals race around! Apart
from obvious plusses like taking up less space and
reduced flickering, this development has other
advantages. More and more often in our studio,
we see two people drawing on the flat screen with

a pen or pencil during the design process, rapidly
reworking details in life-size computer visualizations
of new products. And then we have to go to work
with aggressive cleansing agents in order to remove
traces of ink and graphite from the screen. Obvious
the screens are not designed with this in mind, so

it Is time for an alternative - screen sketching foil!

A protective role of transparent foil lies in a holder
behind the screen. A layer of foil always hangs over
the screen, ready for use. We have even discussed
the possibility of turning the information on the foi
directly into digital information. The inclination to
draw by hand only strengthens the contrast betweer
analogue and digital - and in this age dominated by
zeros and ones, we are more and more in need of
this!
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Elementary shapes and shading

The immediate spatial impact of a drawing is largely
determined by its shading (related to the incidence
of light), as shading is used to create depth. Cast
shadows can emphasize an object’s shape, and can
clarify the position of the product and its parts in
relation to a surface or plane. Shading might look
difficult, but just as most objects can be reduced to
combinations of elementary geometrical shapes, so
can shading. In general, a block, cylinder and sphere
are the basic starting volumes.

v== — Euclid thermos jug for Alessi, 1%93-2001
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Line weight already
causes a suggestion of

depth in a line drawing.

Lines on the shaded

side (in this case, on the

right-hand side) and
underneath are made
heavier.

Usually, a shadow cast
on the floor is drawn
darker than its casting
on a wall. This reflects
the traditionally darker
floor and lighter wall
of a room. There is no
one tonal value; all is

relative. In most cases,
cast shadow wa” be

the darkest or one of

the darkest tones in a
drawing. '

_ Cast shadow emphasizes
" the leFerent rotations GF

-'_the shapﬁ
=

LAST SHADOW e

/7 SHAD ”é‘q —

Here ::aat: shadﬂw 45 adde::i Iater
/ suggEEtlng an elevation E}'Fthe
, shapea- ina rnam pulatwe wa.y



= ock shapes

»= znhtdirection is chosen to create the
~orooriate contrast and size of shadows. Every
s== shape has a characteristic cast shadow. A cast

~=-2w should be large enough to emphasize the

S —

~=o= of an object. It should support the object,
nz ot be so large as to disturb the layout of the

et S it e

——— _—

Detall, Functional Bathroom Tiles -
Arnout Visser, Erik Jan Kwakkel and
Peter vd Jagt

The cast shadow of an
object can be found using
two guidelines: the angle
and direction of light. The

latter is a projection of the

_}/// light’s angle.

ANGLE
OF LigHT

LicgHT
DIRECTIioON
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A shaded surface appears darker if it is angled more
away from the light source. So under the influence
of light, an object will be a different shade of colour
on each of its visible sides. One side is represented
by “full colour’ and has the highest saturation. The
shaded side is darker and less saturated, mixed
towards black, and the top surface contains more
white and is brighter than the full-colour side.

BRIGHTEST

PARKER AND
PesATugaTED

Sunlight (parallel rays of light) i1s a
preferable source of light in drawings,
for it creates predictable and reliable
cast shadows. Lamplight creates
shadows that differ in shape, depending

on the position of the light source.

FPARA LLE L

When the depth of a
box-like shape increases,
ambient light is less likely
to enter. In theory, interior
tonal values are darker.

The rays of light stay
parallel throughout the
drawing. The projected light
direction slightly converges.




oo HMARKER

A cast shadow can effectively indicate an object’s
elevation. A projection of the top surface can be
seen on the left. It does not differ too much from
the constructed shadow above, and is used as a
fast and easy approximation. Sometimes you will
see drawings in which lamp light, such as on the
right, produces a ‘wide’ cast shadow. Mixing a cast
shadow with some reflections could result in a more

vivid surface.

Notice the different tones
of grey combined with the
colours.

Chapter 4 Elementary shapes and shading
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Studio Chris Kabel - Shady Lace, 2003,
Qurdoor photograph: Daniel Klapsing

72

In these three sketches, a
similarity can be seen in
the drawing approach to

shading.




Hugao Timmermans
- Leaning Mirror,

i - Photagraphy:
ﬁ' Marcel Loermans

i 14 e i

i =0t is not a light source in itself, but
W = Due to the influence of ambient light,
~=oows fade out as they get further away from

e These gradients in shading often make a
uie =er=ssion more realistic. The open character

w == s~z=cdow on the floor emphasizes the open
e of the objects.
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Cylinders, spheres and cones

The navigation buoys here can be regarded as
a combination of cylinders, cones and spheres.
Analyzing and simplifying can be done in the
same way as with block shapes.

The abrupt changes in shading are remarkable; an
upright cone will be more lit than a cylinder, and

thus has a larger lighted area. Cast shadows, again,
can show differences in depth.
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o7 2 cylindrical shape starts with choosing
=xis. The orientation of the ellipses, the

LN

=== will be perpendicular to this central

- ~=ction of the central axis of a horizontal
= =0 influences the rounding of the ellipses.
~zents to the ellipses complete the shape.

=
o —

CENTRAL A%RS

Chapter 4 Elementary shapes and shading
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The cast shadow of a cylinder is determined by a
projection of its top surface. Due to perspective,
the roundness of this ellipse differs only slightly
from that of the bottom ellipse of the cylinder.
The cast shadow of the skittle is constructed using
horizontal cross sections at strategic places, marking
the transitions in width. Due to perspective, these
ellipses become flatter upwards. When they are
projected on the ground surface and connected,
the result is a cast shadow. Ambient light causes
the darkest area of shading to appear not at the
contour, but just inside it.

- The elliptif: contour bfthe_-cast sh_a_dn.w_ni"a : |
sphere can be estimated by the width of the
shape, This ellipse is somewhat slanted.




Drawing ellipses in fact
means making a number
of smooth ongoing line
rotations, resulting in a
fluent shape.

The orientation of the
ellipses is perpendicular
to the central axis of the
cylinder. The ellipses
become flatter as the
cylinder is angled more
away,

When a cylinder-like object is oriented
horizontally, its cast shadow is less predictable. In
this case, one can draw a square plane around the
original ellipse, then determine the cast shadow of
this square, and draw an ellipse in it.

Chapter 4 Elementary shapes and shading 77
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Instead of combining straight cylindrical and

conical parts, a slightly curved contour can make
quite a difference in the appearance of an object.
This relatively simple approach can be an exciting
exploration. A search for unconventional shapes can
quickly have a surprising outcome.
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The basic principles in this chapter should be
regarded as background knowledge for estimating.
Eventually it will not be hard to guess the cast
shadow of, for example, tilted perspective circles by
sketching various connected ellipses that are also
slightly angled.

Estimating cast shadow is more related to effective
sketching then constructing cast shadows.

Chapter 4 Elementary shapes and shading 79
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= (upright) cylinders

+ wmem==—on of the added block shape is drawn
i awz me through the centre of the top ellipse.
\v e = znt differences in orientation and
s o7 the blocks, a variety of shapes can be
e

All sketches here are
made by first drawing
a cylinder. Its ellipses
have horizontally
oriented major axes,

Chapter 5 Special attention for ellipses
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An axial line crosses the

ellipse at two places.
Tangents to these points 2=
perspectively perpendiculzr
to the axial line, and shou
converge slightly. Make
sure the ellipses are not
flat/ foreshortened, as this
makes estimating tangents
very difficult.

Ed_1

The ellipse is now
perspectively divided into
four equal parts, and
surrounded by a square.

When blocks and cylinders are combined into one
object, these shapes have to match in terms of
perspective. Sometimes it is easier to start with an
ellipse and derive a perspective square from it, thar
the other way around.

The centre of a circle in
perspective is located
‘behind’ the intersection of
the major and minor axes.




==~z the direction in which an ellipse is

-
-

~ ==-ted, is done independently of the major
= — ~or axes of the ellipse. These axes remain
~—~=zl and vertical. Each direction of the axial

« ===_ s In different tangents.

e e
______________

Mix and Measure by Jan
Hoekstra Industrial Design
Services for Royal VKB,
2005. This design allows
you to both mix and
measure in the same bowl.

F i i I A -~
_______

....
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StudioMOM shows its workflow, making a large
amount of quick sketches to research potential
designs. Later on also, during CAD, hand sketches
are simultaneously used as a more intuitive and
active or natural design tool.
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and a playful, durable look. Because the collection
is designed ‘for every age’, different themes are
explored during idea development.

~~= dinnerware Is designed for Widget The collection consists of plates, bowls and cups

—==rnational supplier of quality home and will be extended with newly designed accessories
for serving and drinking, such as salad cutlery, a

- =ments are bright colours, clear shapes  serving tray and jug. |

s Alfred van Elk and Mars Holwerda. Photography: Widget
Chapter 5 Special attention for ellipses
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Ford Motor Company, USA - Laurens van den Acker

With the general design of the Model U (2003),
there was an opportunity to develop a new profile
with Goodyear tires. It completed the concept and
added to a more ‘racetrack’ appearance.

As seen here, the designer prefers to keep a log of
the design process. Design decisions can then later
be put into context and related to the end result.

Photography: Ford Motor Company, L=
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Pl 4
S ~ Draw an axial line, and
divide one radius in two. A
: tangent is then moved to
" | the midpoint of this radius.

-

~w= =-c cvlinders are also effective starting
wre= wm=n drawing some less obvious shapes, such
= =zeral triangle or a pentagon, for example.

- =~ =llipses is particularly handy when several

W= wou can start with an axial line through the
v = == direction, the result will be a series of
------ Wesme=red objects.

The same technique can be
used to draw a pentagon.
First draw an axial line,
divide one radius in three,
and the other in four equal
parts. Use tangents again
and move them in position
as shown.

Chapter 5 Special attention for ellipses 89
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Dutchtub, by Floris Schoonderbeek, is a ‘new way of

outdoor bathing’. It requires no electricity, plumbing
or hot water. After it is filled, the water is heated
by natural fire. Dutchtub has been selected for the

Dutch Design Awards 2004.

Two of a kind, by Studio
Frederik Roije, is a double
ring made of porcelain.

; In breaking the ring an
engagement with each other

will exist, 2004,

i

Photography: Dutchtub USA. Preduct photography: Steven van Koo




~—2>nation of two or more cylindrical or
= = parts can best be drawn by multiplying
~—== cylinder or cone in the chosen direction
re=oective. A storage box for lenses can
“w= =.ch a shape, with two compartments P i .,
wmmected to each other. .

]
I f LY
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i
e i = J J;ll'l'l'l.l

£ = non-horizontal
Weesee re=sults In a more spatial _ /i i
e smme—znve drawing, to which A ) i e ﬁ}f;,’-}f"?*},:"-jr"” i
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To add a vertical grip, the
vertical cross section of the
ellipse is extended.
Thickness is added in the
same direction as the
horizonral tangents.

Horizontal cylinders

With horizontal cylinders, additions such as a grip

are also drawn using centre lines and cross sectiors
in this case, horizontal and vertical ones.




o

‘e the grip of the hairdryer

.
o~

== oo the horizontal surface, its

e
T =

For the horizontal ‘floating’ grip, the horizontal cross
section of the ellipse 1s extended. Its thickness is
vertical in this case. This situation is not realistic, but
easier to draw and more explanatory.

Chapter 5 Special attention for ellipses
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Binoculars basically consist of two connected
cylinders. The drawings are started by positioning
two cylinders parallel to one another and
connecting them.
k |
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The orientation and
roundness of the first
ellipse greatly influences

the position of the second
cylinder.

Using the nearest ellipse as
a starting point, perspec-
tively horizontal guidelines
can be positioned.

The next cylinder is centred
within these lines.

A horizontal surface can
also be used to locate ths
final ellipse,

94



=== of a circle is located ‘behind’ the
wem=c—on of its axes. A vertical line through this
s w show the top and bottom of the ellipse.
~we=m== through the top and bottom of the ellipse
e = converge slightly. The horizontal cross
wemes nas vertical tangents at both ends.

!

Bench, part of the interior
of VROM canteen in

The Hague by Remy &
Veenhuizen ontwerpers,
2002.

Chapter 5 Special attention for ellipses
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Shape combinations

When shapes are basically a combination of
cylinders with different orientations, the drawing
strategy is the same as before: start with ellipses
and cylinders, and then make a connection betwe
them. Choosing the roundness of the ellipses is
crucial here; the various cross sections, perpen-
dicular or otherwise, should match in terms of
perspective.

o

—
-




~ = = shape is more block-like than cylinder-
more obvious to start the drawing with a

o =nd add parts of cylinders later, so-called

|

L

B .
i =

-

Notice how the ellipse is
cut into two equal halves,
and then moved apartin a
perpendicular direction.

Drawing these roundings,
one should keep in mind
that, taken together, they
should form an ellipse
again.

Chapter 5 Special attention for ellipses
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springtime

© 2007 NIKE, Inc.
all Rights Reserved

Springtime

For the UPGRADE! Football Campaign for Nike is one of them. An interaction between sketching
EMEA 2005, Wieden+Kennedy’s Amsterdam office ~ and rendering can be seen here. In this process,
created a campaign showcasing the benefits of sketches were made over rough 3D renderings anc
Nike football products. Springtime designed 5 screenshots, exploring details and questioning
futuristic machines representing five core Nike decisions made earlier in the 3D modelling,

football products to illustrate the campaign. This

Designer: Michiel Knoppert, Computer rendering: Michiel van |peren, Photography: Paul D. So==



£=_Inc. all Rights Reserved

“ " _sng a rendering in a presentation, the next
== would again start with sketching, with the

wmesnz sketches being input for a new rendering.

Chapter 5 Special attention for ellip

¥l
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Joining cylinders

Another well-known combination of shapes seen
a lot of products is a joining of cylindrical shapes.
Ellipses and cross sections are used to determine ==
connections between them.

MAJc=
A XIS

= When two equal tubes
TR intersect at an angle of 57
their connection is ellipt=

Horizontal and vertica!
cross sections of the smz =
cylinder are projected om==
the bigger one, resulting =
the height and width of ===
connection.

r- =

__ il it

ad s -
b =
sic I




Ilr__

W= ST cross sections
e == =cced to determine
M= =xact shape of this
SENEe—es" connection.

!

i

e,
Friy
I

iy

i

Chapter 5 Special attention for ellipses
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TRANSPARENT ¢

WAACS

In 2002, Velda introduced the I-Tronic to natural extinguishers of both fibrous and slimy
permanently eliminate the algae problem that many  algae.

pond owners suffer from. Not with destructive Side view drawings with shading provide a quick
chemicals, but with a microprocessor-controlled spatial impression of a possible solution. In this
electronic core that generates electric pulses and case, a more simple representation of complex tuo=
emits positive copper ions. These ions are the joints. A combination of shaded side view drawings



MANNECE P -

POMP 4 N ISAT OK.
INEEN)

S PEETIREY

g I'N WEI*UEE

P
il - ey = 4 Tt
F _— . F'l-_-l I-ﬁ sy

0 se=oective sketches is sometimes needed in g
e oo z=t 2 better view of shape implications.

W === estimation of both cross sections and
e m=asitions can be seen in these sketches.

Chapter 5 Special attention for ellipses
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Tubes with curvature

Besides straight tubes, there are curved ones.

A specific kind of curved tube is a torus, or donut.
Understanding this shape will provide guidelines
for drawing curved tubes in general. A torus can

be analyzed as a round shape with infinite cross
sections of circles in perspective; their orientation is
perpendicular to the curvature. A quick estimation
is drawn by using only a few strategic ones. Cross-
secting the donut in the direction of the major

and minor axes results in two circles and two lines.
Halfway, the cross section is represented by a 30°
ellipse.
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e =xamples of 90° curves can be seen here. In
== viewpoints, this curve is drawn at an angle
= =< 20°. The fluent ongoing shape is suggested
= =—=cific extended contour line inside the

== ==<een in the torus. To determine this line,
~—=c=ng similar points (top and outer points) on
== cross sections can serve as a reference.
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Outlines are sketched over photos of technical
prototypes to determine ergonomic properties.
Important design details are communicated through
combinations of partly detailed visuals and textual
explanations.



=os are used to
= Som entrapped
Sor instance

r=nge of
o= chat basically
serformance and
== rarher than
I

on specifications. Special

‘attention was given to

mobility and speed of
action. Their design has the
best weight/performance
ratio on the market. A

new brand image was
developed to communicate
these properties.

VANBERLO

STRATEGY + DESIGN

VanBerlo Strategy + Design

Branding and design of hydraulic rescue tools, for
RESQTEC, 2005.

iF Gold Award 2006. Red Dot ‘Best of the Best’ Award
2006. Dutch Design Award, 2006. Industrial Design
Excellence Award (IDEA) Gold 2006.
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WAACS

Success is a result of passion, and there’s no
methodology of the heart (thankfully). Every new
product begins with a certain motivation. For
example, a coffee machine must be designed in
order to reinvigorate the consumer market and
increase profit margins. The idea phase follows, and
this is where passion plays a critical role. WAACS’

passion for the assignment was met with enthusia==
by those responsible for production - namely,
Douwe Egberts/Sara Lee and Philips. Shortly after
its launch in 2002, it took Europe and the USA by
storm, surpassing all expectations. Consumers ca

it ‘Senseo’. They call the frothy brew Senseo, too.
That’s also passion. Consumer passion.
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Rounding

Nearly every industrial product has rounding in

its shape. These roundings, which can be relatec
to manufacturing processes or derive from Torm.
have a big impact on the appearance of 2 procuct

variations, however: from singular rounding in one

direction to multiple, curved rounding in different
directions.
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= —=zsic roundings are parts of an ellipse.

: =~zularly rounded object 1s made out of a
w—=-ztion of parts of blocks and cylinders, its
e :: will be made the same way.

\ = su=ce gets more foreshortened, the
e -cundings will differ more in shape.
~wmear oz the shapes of the remaining space can
= —=zch curves; these have to feel similar.
" w=—on of a curve with the diagonal may also
W == = zuide for the opposed rounding.
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Fabrigue - Metal cabinets /
Rotterdam Droogdok
furniture, part of the
interior design of the new
office for the development
corporation CityPorts
Rotterdam, 2005.

Chapter 6 Rounding
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MMNGO (Jan Melis and Ben Oostrum) - Easy Chair

Notice how the rounding =

highlighted.

A
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Singular rounding

An object has ‘singular rounding’
when its rounding is curved in one
direction only. In its simplest form,
this will result in extrusion-like
shapes. A good way to learn about
rounding is to analyze and draw
existing shapes. First the objects
can be drawn as block shapes, then
roundings are ‘subtracted’.

-

Richard Hutten 5tudio - Sexy Relaxy, 2007 =
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The Pharaoh furniture lins
can be used both outdoor=
and indoors. Selected for ==
Dutch Design Awards 2002

gy

N
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In this situation, the
rounded edges should
form a hollow cylinder
when united again.
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en =" —chair ELI, 2006,
e ===i_ covered with woaol felt.

sty feroen Musch
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As the cross-sectional
e = sounding is not cylindrical but curved in surfaces were placed on

the ground floor, they were
also handy in drawing cast
shadow.

e wzy, the use of guiding lines such as a cross
= ~=romes more essential in order to achieve
T

Chapter 6 Rounding
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Early sketches are used to document the initial idea, varying from small hand-drawn paper models to

and to visualize the first step as to what the shape more precise Adobe Illustrator try-outs. Employi=s
should look like. After that, various media are used  such a delicate ratio-based principle, the final shz=
to develop the concept towards materialization, determination was largely done by computer.
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pliss

~ucio Jan Melis

endless ways. During the Luctor et emergo exhibition
at the CBK Zeeland in Middelburg, it has taken
Shape as a self-adhesive wall decoration and a

modular bench, 2006.

= _o cen Ratio, also known as the divine
wesarmon, is a universal proportion related to
“wem that is revealed in nature and in artefacts
»umc us. This phenomenon is used as inspiration
= 2===zn modular shapes that can be combined in

Chapter 6 Rounding 1135
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Pilots Product Design

Tabletop phone for Philips, 2005. This on-board
telephone was designed for use on American cruise
ships being re-furbished. Initial concepts took into

account the high quality minimalistic styling of the
ships’ interiors.

A clear indication of the look and feel can already ==
seen in these early drawings. The use of text in thes=

drawings helps communicate concepts with overse=
clients and interior designers.

Designers: Stanley Sie and Jurriaan Borss =
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PRODUCT DESIGN
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~ e —wo days a presentation was sent by mail, after
s = conference call was set up. After mutually
W=z the basic design, the shape of the buttons
0w soer details was determined. By using Painter,
e === guickly make variations based on one

lsd
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hﬂwever have multiple ro
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| a big impact on the appearance of a prodlict.
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Se=mer Crawings
oS combinations
e fOr Instance,

- roundings
s coe=bination of

fu '

Rl = Degaer Ones.

es==cing rounding is knowing how and where
W= = celines. Taking the time to draw the
Lumeee== of various surfaces within a shape (flat,
Jwe —unded) gives one clear insight into the
s = shape and will simplify the next phases
o e s=weng, like shading or adding details. The
“umemes —emselves are not the main goal. This
= ~owever, supports decisions about shape
W = = = to be of use as a design tool to help

.+ ——oose and evaluate the design.

Notice that there obviously
is a preference in the

order of building up these
roundings; It Is better to
draw bigger sized curves

first.

Chapter 6 Rounding
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Logic-M, Ligtvoet Products BV, 2006. In close scooter was done by Ligtvoet. The first sketches.
collaboration with the client, the focus was mainly the renderings and the mock-ups were made by
the overall styling of the electric scooter. The using different combination of tools, like Painter.
development of the technical, metal parts of the Photoshop and Rhino-3D.
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e skerching techniques were used during

e = Our first drawings were ballpoint with
. —w==ches. After that we used the foam mock-
0 umos tor sketching over, and for the detailing
e = ng we used the Rhino CAD model as a
e w0 sketch on.

This combination of
techniques helps us to
give a good impression of
the product at any stage
and makes us able to fine-
tune all styling aspects of

the scooter on different
levels. Using the Rhino
CAD model also makes it
possible to use perspective
as you like, in any view you
want.”

Chapter 6 Rounding
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Both shading and highlights in rounded objects are
related to light direction as well as reflections. The
brightest area of a rounding is dependent of light
direction. A highlight is a compressed, intense light
reflection, and can occur independent
of the light direction.

14 '. ”..rl, .I""u

-'.'l'

........

.....

Notice the shape of the

highlight when roundings
of different sizes are
combined.

The balance between
shading and reflectior=
depends on the object =
surface (mat or shiny
Therefore there is no o=
method of expressing
rounding, but bear im =
that shading keeps t==
shape recognizable. I= ==

section we will mainly Tocu

on shading.




The most elementary
multiple rounding occurs
when singular roundings of
equal sizes are combined.
Literally, three quarter parts
of an ellipse are drawn to
construct each rounding.

CONTOUR S
FPART oF A CirclLE

yetms stuanon, the
sutee rounding 15 a
¢ sartof a sphere. This
~==rmine its shading,

= < similar to that of a

Chapter 6 Rounding 123
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= . The starting point was
IAC GI"UPPE, Germany Huib Seegers pencil sketches that we=

finalized in a ‘cartoor- =

These concept drawings explore dashboard and s T

centre console shapes, which had to tie in with a on paper, and quickly
typical OEM (specifications) styling, and at the collared with Photoshes
same time visualize certain innovative manufacturing The next step was 3D

processes (2005). concept modelling anc

rendering in Alias softwa=
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"o = car interior sketches and renderings were

Wi == 2n early stage of the project. The main

= w=s to show OEM the level of component

w=son, part split lines and functional properties

o == wcual components. The media used were

==z on paper, and a Wacom computer tablet
== ~zer software for colouring.

Chapter 6 Rounding
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Multiple rounding can also consist of singular
roundings that are not equal in size. A multiple
rounding with two equal circular cross sections and
one large curve can be analyzed as shown.
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" zrzwing approaches are possible. The first is
\wemuse this often involves a lot of lines, the area e ~_;-f_";_-,{f"-f.i:.,_:-_]{'-ffqJ-f:f ;-':,n; i
== rounding itself can unintentionally get o f,e il i / ﬁ?ﬁ

s weile in reality these roundings are usually i i : .,fafr;*f i

FEE e i
] ! .ffl,i .I;

5.

RIS i i
"~ === this problem, one can start with a ‘thln"'; L '”_f ; :*;nﬂ'
s ==y rounded shape, in which the large g
wumz oz s placed first, and smaller rounding is
Jows zz=r. In this way, you will have a minimum
= of lines. The only lines seen are the ones
wess== =< guidelines for shading.

Chapter 6 Rounding
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Although these objects differ a lot in shape -
comparison to the objects shown earlier, o= =
still see the same drawing approach as befor=
drawings start with a flat surface, on which =

rounding is drawn. Smaller rounding is acc=z =
An occasional cross section is added to emp-z= =
the transformation of the surface. Reinforce—==
ribs are also helpful in this.
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“z=rTing at the surface

== = shape is not clearly spatial or voluminous,
wr =r instance is very flat, approachingitas a

== may not be very efficient. This object is
= szarting with the top surface, at which a slight

= Tam

. —==s is added downwards.

T

— ey

—\.’-'

L N

e only the top
S the floor is done

Bk e=amation of
S TEEETTA

¥
I'®
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When rounding is relatively small, it will not ==
to be constructed; it can also be ‘suggestec -
drawing two lines and keeping the stroke bet =
them brighter. In these examples, the starting ==
is the top surface, which can be slightly curvec
Cross sections or seams that follow the shape = =

rounding can help indicate or emphasize it.

Details are added after
colour and shading.
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defining a set of modular components, a complete
portfolio of products can be made using few parts.

“mssas—proof level gauges, 2006. In a previous project phase, Spark had defined
== measurement devices are used in storage the desired perception of the product and brand
Wz s n the oll and gas industry, safety is a key positioning. This allowed the designers to make eatly

“wr Sozreset out to develop the line of gauges so  sketches using the chosen colour scheme. The way
-~ =7 -=z=ce and reinforce the client’s brand image in which colour is used can actually drive the styling
W concessions to safety or product cost. By and shape development of the product.

Chapter 6 Rounding 131
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regarded as a cambmatmn of basm 1~.f::1|- mes,
but it may also be drawn using planes. Th
commonly used plane is the cross section.
Cross sections are used in ‘building up” an object

h

and also in determining shape transitions.
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At the start of the design process, numerous pictures “Usually, (scale) moae=
were taken of scale models using industrial wire an important role in the.
netting. On several optional pictures, the structure stage of our design procs

was traced in order to get a clear understanding of
the shape transition, and to intensify the original
character of the idea. These drawings were used
later as a starting point for renderings.
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" & Veenhuizen ontwerpers

== cecome a place to meet, hang out and
B 2= —oersonal fence at the Noorderlicht
S =—oo! in Dordrecht has been transformed

- Y

—=z=0n of the existing rigid rhythm into

» = meeting area.

et

- ==ructure has created places to hang

out on both sides of the fence. This bent structure
is connected at each end to the previously existing

industrial Heras fence.

Although the first sketches were drawn freely and
the final shape was bound by technical and budget
limitations, their resemblance can be clearly seen.

- 2005. Designers: Tejo Remy and René Veenhuizen. Photography: Herbert Wiggerman

Chapter 7 Planes /cross sections
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Curving a surface

Cross sections can be draw= =
a surface to explain or emp=z=2
its curvature. They play a m==
role in determining how a s==2=
perceived.

One can draw estimations o~
curved cross sections, or us =~z -
more precise approach, stz
a flat surface and partly elev===
or push it down. When the o=
sections of the flat surface ===+
visible, the final curvature o= =
plane can be perceived in re=

to these.
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Cross-secting a volume

In these sketches, a sphere is used as the starting
point. All the modifications and details are
positioned with the use of cross sections. Starting
with the circular contour of a sphere, the horizontal
cross section is drawn first. The foreshortening
(roundness) of this cross section is related to the
angle of vision of the sketch. In general, a higher
viewpoint makes construction easier.
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The complexity of the object can already be sese= =
an early stage.

Due to the complex curvature transitions, cross
sections are added to clarify the intended shaps ===
keep it symmetrical.
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sz« industrial design

W Soorr Kids family
W= for Hamax (2007)
B Sor EWO persons:
e wcs or one adultand
e & new feature Is
W == that automatically
s =2 pull-rope when

itis released. The powerful
brake also strengthens the
product’s construction.

It is a simple product,
hardly needing assembly.
Its compact packaging
reduces transport

!
&

32 [

costs. After choosing

the concept, complex
shape implications in
terms of packaging and
shipping were done on the
computer.

Chapter 7 Planes/cross sections
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“To make the Cinderella
table we used a high-tech
method as our new modern
‘craft’, putting sketches

of old furniture into a
computer which translated
them into digital drawings.”

BT e

Drawing curved shapes

When cross sections are used in constructing

a shape, they should be positioned in a logical
manner, which is usually perpendicular. This drawing
approach has much in common with the way in
which certain computer programs require input for
3D rendering.

e
-

Cinderella table — Jeroen Va—wss

studio DEMAKERSVAN.
Photography: Raoul Krames

Cross sections can also be drawn at
later stage to explain a shape better ==
to emphasize an area. This way, cros=
sections can also be used to explors
different curvatures or to optimize sz«

142



Cross sections can explain
transitions in shape; in this
case, round-to-flat.

A drawing can also start
with a cross section to make
sure symmetry is preserved.
This is like drawing from the
inside out.

1
st

i
I-"‘
T
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Spark Design Engineering

The Desktop Video table, an object can be
Magnifier, 2005, is part of put beneath the camera
a product range that helps and magnified up to 50

the visually impaired read times on the display. Part
printed text, see photos, of the process of creating
do fine handwork, etc. this product was the
With the sliding reading development of a new

lighting solution. This
required, and inspired,
a new approach to the
product’s styling.

Using sketches and foam

models, Spark investigated
the option of adding
aluminium parts that add

lighting design styling

elements, improve ne=
dissipation from the
light sources and vis.=
separate the wings o
thE camera arm. Cross
sections were addec oo
emphasize changes = =«
shape of the surfacs
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== created during ideation must be
== oy every member of the design team and
« = <o must be suitable for interaction with  eyesight of users of the video magnifier is clearly

=~z text helps in pointing out technical evident in these sketches. User interface solutions
~o=sioilities or requirements. The research  have been visualized, taking size, shape, position,
== znd colour in relation to the poor movement, graphics and contrast into account.
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Estimating

At a more advanced level, one uses fewer
guidelines and makes more estimations.
Sometimes a contour can be ‘predicted’,
with cross sections being added later to

explain more about the shape.

As one’s skill in_crg’féiées__, organic shapes
or less geometric shapes can be
suggested by estimated cross sections.
Usually a combination of approaches
is applied in one sketch.
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Audl AG Ger;na

————————_

The Audi Le Mans 1

~concept was pr’Fse“T”“H*m

Septem er ZDDE at the

Fran kﬁ.: rt mutur show. Tiﬁg
“goal.of the prm-a

show the sports potential
of the Audi brand. This

ny/— Wouter Kets

f resulted in a rear engine

two-seater sports car with

a V10 engine. The car was

designed and built within

6 months, fully functional.

The car received a lot of
positive feedback at the

show and in the press;
especially the interior was
well appreciated by the
public.

This prototype was

then developed into the
production version, the
Audi R8 super sports car.
The seats in this car are

lightweight carbon fioe=
bucket seats, with the
possibility of folding ===
to gain more luggage
space.

Chief designer: Walter 222



. == —ary sketches for the character of the
\o were done in black and white. The colour
“wes=mngs presented to the Audi management

Jwe= = =ssical drawings using only pen, marker and
o on paper. The exploded view helped the team
i wm=eers and modellers discuss the different
aspects of the seat at an early stage.

< onal cross section accentuates subtle

T e o e

shape changes. The line work of this drawing was
done by hand, the colouring in Photoshop, using
only few colours and avoiding gradients in order to
get a clean, easy to read drawing. This drawing was
the basis for the CAD engineering and later also for
the full-scale model.

Chapter 7 Planes/cross sections



-y

s =y ¥ "W, EI

¢ gt 4l ) J ! q et Tl

I 1 I' ; . '.j' ! L '-:,-_.-. TLL x i i ] ; " 1 _r" %—I‘-'-—:‘r@}]@g _'.'I._'|'-=|--=|--_:f—'1 hul"
- I . . - i ."-;'I-- ... % .. -_':I..I | " ;‘:I:E‘.EI i E‘ﬁrr??_?y‘r T
& &3, iy I . i - N - .’_.— T

)

4 _rb',.-ﬁ-:.-__. L‘.'i;dl-r-.—._._?l'lﬁﬁf v

At the start of the design process, pencil sketches
on paper were used to explore and visualize the
original idea. Later on, sketching was mainly used
to research construction possibilities, and solve
other pre-construction issues such as size and
measurements.
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_re Wapenaar

T= TENTVILLAGE (2001)
= =culpture that has been
== of zrt exhibitions, The
= = which the individual
mocoles are set together as
=g - the arrangement
—==—mon and private

——=ohy: Robbert R. Roos

spaces, the different levels
and proximities of the tents
- can be done in many
different ways, depending
on the group of people
that are to live in it and

the social implications it

deals with. All together,
the tents present an image
of a miniature society

and create a situation of
encountering.

Chapter 7 Planes/cross sections
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The ‘Tree Tents’ project Is
inspired by the residential
need of activists who

chain themselves to trees
to prevent woodland
giants from being chopped
down. A spin-off of this art
project came about when
a campsite representative

saw the drawings and
convinced Wapenaar to
sell him several tents. They
are entirely handmade,
‘low-production’. They
provide sleeping room

for two adults and two

children on the main floor.

The character and overall

dimensions of the final
design are already visible in
these sketches.

Photography: Robbes 8
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|deation

Jiimge=r 8
“==-on is the forming of ideas or concepts. It s brainstorming sessions. Either with or without
—oortant in creativity, innovation and concept clients, positive sharing can create new opportu-
~==opment. A powerful method in creativity is nities: visioning, modifying, exploring and experi-
~=rzent thinking. Generating a large number of menting in relation to trends, technologies or
~=w ngs and sketches allows people to explore product ranges. This chapter shows several divergent
.= zo beyond conventional ideas so as to create visual thinking processes, ‘uncut’, used in ‘in-house’
~=u cdirections for a design. This interesting way brainstorming and personal sketchbooks. These
- zrawing without valuing’ is often used in examples present a personal way of ideation.
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Atelier Satyendra Pakhalé

Amisa, sensorial door
handle in die-cast brass for
Colombo Design S.p.A.,
ltaly, 2004.

“Over a period of time as a practicing industrial designes

| have cultivated the habit of sketching often with aguarsis
and also with a soft pencil in order to capture that messs’
spark, or shall | say creative wave. To capture that thous

feeling, emotion in the course of the design process, wis
hard to pin down.”

Designer: Satyendra Pakhalé, Photography: Colombo De= o=



v == thinking/feeling sketches is important; it has to

v o= the personal way | approach industrial design. To
o= ond develop innovative design solutions and develop

e = =oology with an ingenious use of materials and their
e significance, | have evolved my own way of working on
wowinal design projects. My sketching, drawing and presen-
weow szchniques have evolved over a period of time.

= work became international and travelling became a part
¥ == g2sign process,

{ cultivated the habit of carrying a sketchbook. Sketching in the
transit area while waiting to take the next flight or on board a
long distance flight became a habit.

Then | rediscovered the power of aguarelle. Aquarelle is like
life; once a stroke is placed one cannot go back. To be able to
capture a moment is the most challenging part of aguarelle. |
like to exercise that challenge in an industrial design process.”

Chapter 8 |deation
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Atelier Satyendra Pakhalé

influences that are particularly relevant in tocz
society. Pakhalé’s design emanates from culturs

el =

Add-on Radiator, modular radiator in an electric dialogue, synthesizing new applications of mai==
and hydraulic version, for Tubes Radiatory, Italy, and technologies with great ingenuity. He com=s

2004. Describing himself as a ‘cultural nomad’, message through his designs that could be dem==
Satyendra Pakhalé works in a wide range of as ‘universal’ and that ranks him among the mo=

disciplines, bringing to his design a set of fresh influential designers working today.

perspectives and a diversity of strong cultural

Designer: Satyendra Pakhalé. Photo: Tubes Rac =
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TN, 2004. An
mamwe of designer
ﬁrgpkema.

o = =nd to get seduced by original drawings
e e hand of the designer. These scribbles
= - the untouched, pure artistic intention of
W —==tor. Architects can put three lines on a piece
" =—=r and that impression will be sufficient to
W == = ouideline for the development of complex

BT TIONS.

* —unarely, the spontaneous and uninhibited
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quality of the first intention always tends to fade
out in that process. What if the original scribble
were to immediately become the end result, with

no abstraction, no alterations due to technical
requirements? Tjep. has achieved this true revolution
in a first series of glasses called ‘Scribbles’. Here’s a
preview.

Chapter 8 |deation
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Studio Job

Job Smeets uses drawing as a way of expressi=z

thoughts. This results in thousands of drawir =
on A4 white paper, as an empirical way of exc -
There is no clear start or end to a project; rat—=
drawing process is a continuous flow of draw -

out of which various projects arise.



e & mood storyteller
W ey getting started,
W =5 (Job Smeets and
we wmsgel ) adds a new
W soch season to their
wmesy grim tale that

|
e sounded humorous
$9 i= characteristic

Studio fob’s infectious,
caricatural designs, which
are devoid of scale, have
caused considerable uproar
in the international world
of desigh. Their works of
art provide a commentary
on usual interpretations
about functionality, mass

— e Pl yse y—

ﬁﬂ.m evEite,

production and style by
purposely playing with
elements such as unity,
autonomy and figuration in
their designs.” (Sue-an van

der Zijpp)

Chapter 8 |deation
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Rock Furnicure, 2003

Rock & =

=%

“Studio Job is well-known for a refined play of visual clues,
and elements have been embedded in their work which
sometimes seemed to have been restricted to visual arts.
Their work balances between design and autonomous art.”

(Sue-an van der Zijpp)
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In the preliminary sketches, the resemblance to
existing cameras is still quite clear; the evolution
towards the new, more friendly, camera can be
seen as the drawings become more characteristic or
‘animal-like’.

There usually is no one particular moment when
handmade sketching is abandoned and only
computer renderings are made. Instead, this shift

in materials is often done gradually. Sketching ==
printouts of renderings thus combines comp=r=a
and ‘form-safe’ underlays with free and intuiz=
expression. Rendering dictates a more ratiorn=
approach (more distance) and can result in ‘===
spontaneous actions, whereas freehand draw ==
allows quick and suggestive adaptations.
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&bnque image: a friendly eye helping to keep watch. The
former tangle of cables has been eliminated; the
== cue was commissioned by Hacousto to develop  cable is now hidden in the bracket, creating a tidier

= surveillance cameras for Dutch Railways (NS),  image. The cameras are highly visible and are placed
“=con At in better with the railway’s look and take in ‘bunches’ for optimum range. Eye-on-you has
“w=. the ‘Big Brother’ feel. By giving the cameras been nominated for the Dutch Design Awards, 2006.

. =c=—almost literally — they now have an affable

wame==" Iraas Korver and Erland Baklers
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studioMOM

Several accessories for
serving and drinking, from
the melamine dinnerware
collection for Widget,
2006.

“During sketching you react directly to the drawing o= ==
paper, whereas with CAD you execute a designated p'ar &
react to the outcome later. These two ways of visualiz=z
different moments of reaction and decision-making.

Designers: studioMOM, Alfred van Elk and Mar==



W De==rio bathroom
e = oMOM designed
W = (2006) consists
e =r==_ cup holder,

W ==5_bath hook,

S == toilet roll holder
e == brush holder.
e ==-=<sories are made
W teeeee—plated metal

combined with stainless

steel and glass.
This ‘off the wall’

‘concept designed in soft

geometrical shapes has
recently been introduced in
European DIY stores.
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© 2007 NIKE, Inc: all iptes Team—"

——ll

Part of the UPGRADE! Football Cam palgn by

Wieden+Kennedy for Nike EMEA, 2005.

Designer: Michiel Knoppert; Computer rendering: Michiel van lperen; Phntﬂgrap_h}r: Paid B S



Sketching can be used to visualize the thinking
process, and in this case, as a means of shape
exploration. In this selection of numerous sketches,
the evolution of the design can be clearly seen.

Chapter 8 ldeation
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Ford Motor Company, USA - Laurens van den Acker

The Model U 2003 concept car is seen as the and ongoing upgrades provide an array of imc i
Model T Ford of the 21st century, equipped adaptations. Model U features pre-crash sensme
with upgradeable technologies and powered by adaptive front headlights and an advancec = =
the world’s first supercharged hybrid hydrogen vision system to help the driver avoid accicen=
powertrain with electric transmission. Modularity before they occur.

Photography: Ford Motor Co=s
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~n= orgject was very
moses for us,” says
_ww=ns van den Acker, chief
se=s=er for the Model U.

~ =mbody the spirit of the
" u= T, we had to design
wr =zrzmely ingenfous car

“ur could grow with your

needs and meet an incredible
packaging challenge. Model
U doesn’t compromise
interior space for the
occupants or cargo despite
the storage space needed for
the hydrogen tanks and the
hybrid powertrain.”

A combination of inspirations: pictures of cars

to emphasis certain aspects and evaluating
sketches are glued together to explore and map
design directions. Two pages out of the designer’s
sketchbook show progress in week 19. Notice
that at this stage the layout of the taillights and
headlights is already visible.

Chapter 8 |deation
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“| generally make a

deli E'?srﬁ';té:qhﬂice in GowswE
on how to communicats &
design to a client.”

Each design process starts
with exploring possibilities
through handmade
sketches. The final design
is m ﬂd:’ﬁiﬁ'ﬁ_ in -So.l'idWa‘rks,
and rendered in Cinema
4D.
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~WOO0L Designstudio

= —ulomedia TV also is part of the series of
~wies gned existing products with which Robert
“womazsser showceases his design vision. Here, all
== media functionality has been integrated in a
== —endly design, adjusted to the consumer’s
mm=mor. ltems/ 3, Sept/Oct. 2006

Chapter 8
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IAC Group, Germany - Huib Seegers 7

Sketches out of one of Huib Seegers’s sketchbooks
for IAC exploring shapes of a door panel,
researching probable flowing curves, 2006. In the
next stage, drawings were much more precise and

in perspective, looking at possible incompatic ==
between armrest and door handle and remaim ==
stowage space for roadmaps and bottles.
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“ezat, Spain - Wouter Kets

- .=« explorative drawings for a seat design for

~= S=at Leon Prototype, 2005. Quick sketches of

| “=rentviewpoints are set up in pen; interesting
~w=o-es serve as an underlay for the next sketches,
“er=oy improving the design. The main cross
ww=ons are drawn in for symmetry and to make the

s==gner: Luca Casarini

drawing easier to read. Finally, marker is added to
emphasize potential designs. At a later stage, such
drawings are used as the start of tape-drawings
and a CAD model. Normally this level of detailing
and materializing is good enough to communicate
first ideas within the design team and design
management.

Chapter § |deation
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Pininfarina, Italy - Lowie Vermeersch

At the Paris Motor Show of 2004, Pininfarina Nido,
a safety research prototype, was presented in a
world preview and won the Most Beautiful Car of
the Year award in the Prototype and Concept Car
category. The Nido project is based on the study,
design and prototyping of new solutions that

involve structural aspects and the design of a s—=
two-seater car. The possible use of available sp=c=
between the inner and outer shell is explorea w=
the goal of increasing both internal safety, whics
affects the occupants directly, and external safe=
designed to limit any damage to pedestrians in ==
event of a collision.



‘_merous sketches were made to explore and
s=cide on structure and shape definition. Lowie’s
~=zchbook shows some of those brainstorming
w=tches.

| e
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N70 smartphone
for Nokia, 2005

Feiz Design Studio

Working in close collaboration with Nokia design,
the objective of this project was to create a distinct
identity and character for a family of mobile
multimedia products. This activity led to final
products such as the N70 and N80 smartphones.
The formal language of these products is based on a

e, ey @ P

sculptural approach, which is highly controllec

(a transition between a soft triangular form int=

a flat lozenge shape). This form is both reflecti=

of the technology inside and the human outsic=
creating a form which cradles and complemenz ==
hand: Careful attention has been paid to the cmz =
of materials, such as the stainless steel front p=== =
creating a qualitative and distinct image.



= moial sketches clearly capture the designer’s
== ngz-point. The sketches are used to explore form
“.=ons, also in details, and reflect the quest for
o ning his design approach with the necessary
wemcal and functional aspects of the product. The
W= sketches were transformed into actual foam
“ices for further exploration and review. The shape
we= Snzlized using CAD.

Chapter 8 ldeation
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Khodi Feiz

“I ike most designers, | also
keep a small sketchbook

with me at all times to jot
down my ideas wherever they
may come.... | use sketching
more or less as an iterative
thinking process which |

can later translate into

three dimensions. Sketches
are generated to explore

the formal qualities of my
design. With me, they are
very seldom used as a presen-
tation tool; they don’t need

to look sleek or polished,
only explorative and in turn
communicative. Sketching
is not precious to me, it is
just a recording of a thought
process.”




=

'f.i

=== won to ideation and presentation, drawings
=0 be used to ‘explain’ to others. This has

n specific kinds of drawings like exploded
=nd side view drawings, especially in communi-
oecific technical information. We have

seen a crossover between presentation and

' drawing In the chapter on side view. In

8oy ¥ !
s i ——

G

Explanatory drawings

general, a more schematic way of drawing is applied
in explanatory drawings. That way, pure information
can be isolated for clarity. Archetype or icon-like
drawings can ensure neutral or non-judgmental
communication. Several drawings together can

form a storyline, like a visual script, a manual or a
storyboard.
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Richard Hutten Studio

The ‘One of a Kind’ project originally started out to
pay homage to the Dutch architect Gerrit Rietveld,
who in 1942 constructed a chair out of one sheet
of aluminium, which became a great classic. The
‘One of a Kind’ chair is made of Alucarbon®©. Later
on other, related, designs also came about, and

180

in 2000 this collection became kﬂDWﬂ under o=
brand name ‘Hidden’. After the initial sketch ===

embodies the basic product idea, the drawinz= ==

used, for example, to visualize the basic imp ===
of different technical solutions and as a way ==
communicate with engineering.
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Final shape optimization
is done by computer and
a 1:1 model. The ‘One of
a Kind’ project eventually
resulted in six objects: a
chair, table, dining table
and chair, cabinet and
‘stow chest’.

Bsicosraphy: Richard Hutten Studio. Computer rendering: Brenno Visser
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Exploded views

These explanatory drawings represent a wics « ==
method of arranging parts of a product. The, ==
the relationship between separate interior 272
exterior parts. They also serve well as pre-eng ~==n
sketches when exploring aspects of assemb’y ==
potential manufacturing problems. The sepzr===
product parts are literally ‘exploded’ in a dire= =
logically associated with their assembly. By us ==
overlap and guidelines, the coherence betwes= =
parts becomes visible, while at the same timez ==
product as a whole stays recognizable.

Too much perspective can cause distortion 272 =
recognizable product parts.
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~z only a little perspective
~wmwzrgence in bird’s-eye
w=w zenerally results in
= zrmative drawings.

Overlap is a very practical way to position objects

_relative to each other. Guidelines can help under-

~ stand the relationship between parts. Without both
of these methods, relative positions will not be clear
at a critical distance. In the example below, you can

perceive the objects both above and behind each
other.

The distance between parts
and whether or not to

used overlap varies. It has
to be balanced by taking
into consideration the
layout of the drawing, the
information that is revealed,
and the coherence of the
drawing.

Chapter 9 Explanatory drawings
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“For i-Products, we completely
developed the KeyFree system
from the first sketches until

the end product, 2006. This
system hangs on a door and in

an emergency it can release a key
from a distance, using a mobile

phone. We paid special attention
to easily hanging the key and
releasing it without errors.

A semi-transparent lid was
designed in order to show the key
and the battery LED inside.”




“2lready at an early stage,

vz chose a particular concept

“om the first sketches of
s2as. Based on this idea
s«etch, we made a few
concept sketches to define
=wz styling as well as the

b

| em—— .-..—-;-::.-,:—'_.:'..:.——...-.,|'-|_H

pre-engineering of the
product. Pretty soon it was
time to draw an exploded
view.

To communicate our
technical idea behind the
concept, we drew pre-

'_\,Lr'u":— = | e

engineering sketches. These
sketches contained all the
information we needed

to complete this phase
before we could start the
engineering in CAD.”
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IAC Group, Germany - Huib Seegers

These examples of exploded views show a sliding 2005. A typical use for these sketches is to 2w =
table concept and a centre console stowage estimators input on the concept, to enas = =m=m &
concept for a truck instrument panel application, make a first quote.
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~= >zat Leon Prototype
== oresented in 2005 at
= Zzneva motor show.

-= zozl of the project

== o whet the public’s
-—=xite for the Leon

- zuction car, which was
—-duced a few months
= The project was done

© zzzigner: Luca Casarini

Sgforn s T, =

=at, Spain - Wouter Kets S

In a short time-span with a
limited budget.

The drawings for this
project served mainly to
communicate ideas within
the team. Detailed design
solutions were directly made
in the full-size model. The
challenge in these drawings

e ey U f
o el i oo L 2 F

[k T T

f T

is to find a suitable
perspective and viewpoint
for an enclosed and
complex space, visualizing

both overview and specific

shape information. This is
supported by leaving out
parts of the car, the so-
called cut-away.

The pen drawings were
scanned in and collared in
Photoshop. The shadows
were put Into gray tones on
one layer. Then each colour
was added in a separate
layer so that different colour
and trim solutions could be

easily explored.
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To show the inside of an iject Or revez
information that is otherwise hidden in no—=
use, another option is to literally cut aw

4R

may also offer the solution; car engines, 7o~
example, are often displayed that way. A == =
crossover to presentation can be found = =
away drawings here, in which the producz= ==
cross-sected three-dimensionally. They prov s
enough information for people to undersz===
their internal layout. This can be a helpfu’ ===
In communicating with those who are poo-

trained in reading technical drawings.

II.




Shosting

= ghosting, a transparent
=y of drawing is used
- reveal what is beneath
-~ behind. The inside, or
-=rts of the inside, of an
-oject can be shown In
—= s way, and at the same
=me the object itself is
v=ot recognizable. The
- ~=ct relation between
—~= product’s interior and
= housing can be made
=:ble with this method.
_nosting can be a help in
~ost-efficiency, as it can be
_==d to visualize the use of
=wsting sub-assembilies in
= redesigned housing.

Chapter 9 Explanatory drawings
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FLEX/theINNOVATIONLAB®

Cable Turtle for Cleverline, 1997, solves the problem A reduced way of drawing was necessary to exo =

of excess electrical wires in a surprisingly simple way. the working principle of the new product. Withaos =

The product is now part of the MOMA collection in  prototype to convince the client, drawings hac == =
New York. the job.

Photography: Marce! Lo
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=structional drawings

"=z are two kinds of instructional drawings. The
== consists of a sequence of similar drawings, and
cely seen in assembly instructions for products

.= zs furniture that come in parts and have to

= zssembled. In the other kind of instructional
~=wing, different kinds of drawings are grouped.
“==== are often seen in general user manuals for
w=cucts - such as how to install your computer.

~~_dies about manuals and the consumer’s under- of actions will determine the number and type of
—=nding of them show that cultural background drawings needed. The aim is to pass on information
m=tters, and that international visual language has as logically and plainly as possible. To do so here,

= oe used. Handling instructions usually require for example, arrows are used to Iindicate the folding
—are than one drawing. Studying the sequence actions.
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This sequence of instruc-
tional drawings visualizes
the process of baking
pancakes.
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The sequence of steps should be logical and
understandable. Each step might require a different
kind of drawing; a close-up, schematic cross
sections, a symbol, etc. On the other hand, aiming
only at logic may result in a less inspiring set of
drawings. By balancing one element against another
- drawing size and viewpoint, for example - a more
dynamic result can be reached.
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FLEX

At the start of the project, the complex situazos
analyzed and mapped in numerous drawings. ===
overview helped to split up the situation in seve=

smaller design areas covering the process hanc ==
routing, workplaces and object/tools. The simz=
clear drawings helped the designers and the ¢ ==

get a grip on the enormous complexity of the z====

and all its details.



Mail handling systems, results were the trolleys for

2004-2006. FLEX the temporary storage and
was involved in the collection of crates with
development of aids to sorted mail. Later a whole
improve and optimize range of items followed,
the process of collecting, including the postal carrier
sorting and delivering used by postmen to deliver
mail for the Dutch mail mail both on foot and by
company TNT. The first bike.

#=ozography: Marcel Loermans

-
ar
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DAF TT'UC]{S NV so that the initial black lines became white. ~

that the colour and the blue lines were addec
Easy Lift System for the upper bed of the XF10J3, slide-out storage boxes under the lower bec ===
2006. Guidelines with arrows can be helpful in within easy reach of the driver. A bottle holder
showing how the lightweight steps are positioned. part of the design, so as to create ample stor=z=

-

The cross section at the end of the bar explains the space inside the truck without compromising ===

—

-

shape of the proposal for an aluminium extrusion. freedom to move around.
Drawings were scanned and inverted in Photoshop,

Designer; Bart v=-




Ss=pter 10

Surface and textures

Material expression can have great impact on a
drawing. A drawing of a product will become more
realistic if surface properties such as reflections,
gloss or texture are shown. Knowledge of light and
shading is necessary, and can now be combined. The
intention is not to draw photo-realistically, but to
gain knowledge of characteristics so that a material
can be ‘suggested’, which in turn could support
decision-making in a design process.
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In these sketches, a digital watercolour technique - il .."'t*'r-‘i}'ijl;;’f?’i',”.w---
. 3 .-.r!r_ r"."'l' J;'.
Ve

is lightly used to express the boat’s natural nautical N e
surroundings and simulate the ambiance of natural e
lighting. The subtle yet effective material properties -

give the drawings a highly realistic appearance.

To express the central role that people play in the

design, people are included in most sketches.

- e K7
_ ﬁﬁf‘{rﬂ‘i{{{fﬁﬂ
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Pininfarina, Italy - Doeke de Walle

_eisure speedboat for Primatist.

The objective of the design is to create a strong
connection between the interior and the
=nvironment by opening up the entrance of the
cabin to let in more natural light and create a vista
Trom inside to outside. The sketches give clear
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information about shape and proportions and

also strongly express the ambiance aimed at in this
design. Notice the clever choice of standpoints to
express information about spaces, sections, routing,

sightlines and lighting.
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Reflections

Material effects can be simplified
=nd exaggerated In drawings to
make a clear statement with strong
mpact. In these sketches, reflections
zre not ‘constructed’, but approx-
mated, and a similarity can be seen
n treatment of the top surface. The
=nd result is not photorealistic, but
=ims at expressing the character-
stics of the material. The reflections
of close surroundings, such as

zhe cast shadow, the hose and its
connector, are combined with an
zbstract’ reflection of the general
surroundings, all aimed at creating
nigh contrast.
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Guidelines for reflections

Reflections can be seen in a mirror, in chromium,
and also in shiny surfaces. Their colour, however, is

different in each situation. In a mirror, the colour

of an object’s reflection resembles the colour of the

object; a blue object appears blue in the mirror. The
overall contrast of the reflection is slightly less than

that of the object.

Collared objects may fade
ourt a little, while white
objects will become slightly
darker.

Reflections basically o=
the rules of perspectie
Although you coulc =3 =
construct the reflecto
seen in a tilted mirror. =
prediction will proba=
suffice. When the pos=ar
of the mirror is exact s ==
the reflection will roz===

90",




1 glossy material, the colour of reflections is a
mixture of the shiny surface and the object’s colour.
2eflected in a collared shiny surface, a blue object | Vi
does not appear blue; it tends to shift towards the s
-olour of the shiny surface.
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B

“=st shadow is seen on mat
surfaces, reflections are
==en on glossy surfaces.
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Glossy

On extremely glossy materials, reflections will have
the colour of the shiny material itself. In reality
there will always be a mixture of reflection and cast
snadow visible. To emphasize the glossy appearance

in a drawing, cast shadow is usually left out. =-:
the collared reflections of the surroundings =-=
exaggerated. As a result, much more contrzs: -
In comparison to mat materials.

i




Mat

These materials are expressed largely through

-olour and shading only, and do not reflect their
surroundings. Soft transitions and modest highlights
-2n be seen in their shading.

ey
SRR

«
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Spark Design Engineering

Personal Power Duo Pump, 2005.
This four-stroke engine-driven
hydraulic pump supplies 720 bar ol
pressure to power hydraulic rescue
tools.
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Sprmgtlme Scanned line drawings serve as a base layer to
sketch up in Photoshop. Tonal values are added in

Sart of the UPGRADE! Football Campaign by multiplied and screened layers. Working this way

Wieden+ Kennedy for Nike EMEA, 2005. keeps your sketch visible; add a normal layer in
berween to start cleaning up your scanned image.

Sesigner: Michiel Knoppert; Camputer rendering: Michiel van lperen
Chapter 10 Surface and textures
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Material expression can already be seen in these pen
sketches done at an early stage of the design. This
helps in making a better choice between different
concepts. Drawings are also used as a means of
exploring different design solutions and their impact
on the final shape of the pans.
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Jan Hoekstra Industrial Design Services

“ookware for Royal VKKB. Stainless steel cookware
wzh black stained handles. A smart locking system
o~ the handles in combination with the lid allows
.ou to strain water without holding onto the lid.
Design Plus Award 2002, Red Dot Award 2003,
Crand Prix de I’Arte 2004, Collection M&O 2006.

T=ccography: Marcel Loermans
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Chromium

This material has hardly any colour of its own, but
mainly consists of reflections. It behaves in this
respect like a mirror. These reflections can have very
big contrast. A combination of black and white is
often used in drawing, together with a little cobalt
blue and ochre, referring to reflected sky and earth.
In the case of the toaster, you can see the start of
the rounding by the deformity of the reflections.
These deformities can also be seen in the drawing
above.

In curved or cylindrical shapes, reflections of the
general surroundings are compressed and appear
‘stripy’ in the longitudinal direction of the rounding.
Reflections of the near surroundings, on the other
hand, are more prominent, and their shape is
unique in each situation.

Even simple surroundings
can result in complex
reflections. It is effective
to create a clear and
simple environment whose
reflections support the
shape of the object.
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—ompared to standing cylinders, horizontally
~~ented cylinders will reflect only part of their
~==rDy surroundings, and a large portion of the

=~ zht sky, for instance. Because of this, they have a

-
-—

—_ch brighter appearance than vertical cylinders.

= == brightest area of the
=cer. the blue colour
¥ == reflected sky can be

i

“orc= the two kinds of

= =cmons. The refection
= scuare surface ina
Siemcer results in a typical

== =s will the reflection

||rI

H

e c=st shadow,

Contrasting black and white is needed to express
the shiny metal surface. This will stand out more

if the drawing is placed in a collared environment.
Several reflections are suggested intuitively, aiming
at a realistic character of the material, rather than a
realism of the reflections themselves.

Chapter 10 Surface and textures
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WAACS

Raw emotion. You’re born with it. So are products.
They either have it, or they don’t. And most don’t.
Microsoft Corporation, Redmond, approached

WAACS in 1999, lured by the smell of raw emotion.

Since that time, they have conceived a number of
hardware and software projects. These concept

sketches for a family of 3 PC web
cams are similar enough to read

as a family and dissimilar enough
to exemplify the three different
markets. Each one is reminiscent of
a small pet.
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BMW Group, Germany S
Adriaan van Hooydonk

Several sketches of the preliminary stages of the
development of the BMW-1 series are shown. In
addition to other design proposals, a full-scale
model was made out of Van Hooydonk’s sketches.

Chris Chapman was responsible for the final design.

Material expression in car design is often impressive.
The complete surface treatment is generally valuec
for the reflections it includes. Car designers show
great drawing skill in applying these reflections in
their proposals. In these examples, marker anc
pastel are used on Vellum, adding highlights wizs
white paint.

Chapter 10 Surface anc texzures




Glass

This material has three major characteristics.
Besides its obvious transparency, reflection and
distortion also play a role. Where light is reflected,
the material will be less transparent. As there

s always a slight reflection of soft light, any
surroundings seen through glass will always appear
more faint.

14



Distortion is especially seen through curved or
cvlindrical glass objects, especially near the contour. —
Class is also less transparent near this edge. In the

tnicker parts of transparent material, dark reflections

z2n be seen in addition to the white ones.

To express the see-through
material of this product,
a collared abstract
environment is chosen

so that highlights will
stand out. Cast shadow
seen through the material
appears lighter,

.....

Chapter 10 Surface and texturss
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Textures and graphics

A surface can have a certain texture. If you take a drawn by hand, digitally generated or rendered in
close look, a lot of textures are like the tread of a car 3D, these textures have to take into account the
tire, made out of grooves and ridges, which may be  linear and aerial perspective of the drawi g, as we
suggested by using black and white lines only. Either  as light conditions.

Chapter 10 Surface and textur
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Van der Veer Designers

Gazelle Comfort Seat, 2006.

One of Gazelle’s main brand identity cues is ‘cyc ==
comfort’. Seat adjustment and suspension are
completely integrated into the design. The Coma=
Seat will be mounted on Gazelle’s Gold Line Serie=

Client: Gazelle. Designers: Rik de Reuver, Albert Nigwwes=
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Digital sketching offers lots of possibilities to
conceptualize the layout through multilayer
“rawings. Material expression and texture are easily
=pplied and help to sell the concepts.



Textures like wood, cloth, fur, or in this case.
composite material, may need more attention.
Apart from a foreshortening of the woven textur=
the characteristics of the material itself must b=
expressed. These characteristics, such as colour
values like saturation and brightness or the cor===
and intensity of reflections and gloss, play a
prominent role in the suggestion of the materiz
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or drawing. In order to be seen, an object must |
lit. Pictures or drawings of light sources have to !
carefully balanced in terms of light sources
Intensity.
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Marcel Wanders Studio

“Amongst all the lists, there
is a list of the 10 best lamps
in the world. The ‘cocoon’
lamp that Achille Castiglioni
designed in the early 60s
must be on that list. | call
Achille my uncle because

he was always there when |
was taking my first steps as

a designer and | feel we are
family. He was there when

[ was kicked out of design
school after a year, and
when | made my first wooden

Marcel wanders - -«

‘rocking’ lamp which burned
my room down.

| have always been so much
inspired by the man who gave
identity to what we call ‘the
untouchable lightness’. And
sometimes, still, he taps me
on the shoulder; and when

| turn my head... and think

section 1

a little.. I smile...| taks =
new fresh piece of paper sns

try again to fill the shaz:

of his light. Today

! fa
i FiEs

made my owh cocoon lams
and hope he forgives m=

[ have named it °Z
Zeppelin, for Flos,
AR

e

-:.‘_.'_._:'

5.0.F

Designer: Marcel Wanders. Photography: Flos 3¢



— metal wire
e

sphere —
crystal —-

A brief exploration of shape can be seen in the
initial drawings. In later sketches, the object’s =

becomes more final and the idea becomes cle=r=
In terms of form. The initial sketches. however, =2,

already started to capture the characrer of =
shape.

|
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When light is cast upon

a surface, its intensity
obviously fades out as it
gets further away from the
light source.

Emitting bright light

There are various kinds of light sources. In perceiving
them, and in drawing them, there are basically

just a few situations. A great distinction can be
made between whether or not the light is cast onto
something. Besides that, light intensity and the
colour of the light is important. To optimize the
suggestion of emitting light, a lamp can be placed in
a black surrounding.

The porcelain becomes deformed during manufacturing,

which results in uniquely shaped objects.

-----
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Biodomestic, 2001. Winner
of the European Design
Competition, ‘Lights of the
future”

Chapter 11 Emitting light 22
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FLEX/theINNOVATIONLAB® |

' i
Regular bike for Batavus, 2002. Part of the The suggestion of an object emitting light is achiswes
assignment was to develop new bike accessories, like by making it the brightest area in the drawing. First
lamps and luggage carriers. you have to darken the area around the object wit=
| the airbrush tool. For the rear light we used a brigne.

saturated red.
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Pilots Product Design

Future bathroom concept for Vitra Bathrooms,
2004. A study on integrating electronics in the
bathroom for health and comfort resulted in several
product directions, such as a modular tile system
with integrated cable space, internet connectivity
and mood lighting.

Designers: Stanley Sie and Hans de Gooijer

The use of Painter as a digital sketching tool is

an excellent way to build up a presentation. First
we showed clear concepts, then we introduced
people, then the mood lighting (animated in a dark

bathroom), then we turned on the right music and
after that a video and an internet browser appeared

on the wall.

Chapter 11 Emitting iight
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Notice that normal light
has hardly any colour.

When a bright light is not cast onto another
surface, a way of showing it can be to draw a
‘beam of light’. Of course this is not realistic,
but is a means of putting emphasis on the light.




Emitting soft light

Backlights and indication lights should zlso

as bright areas. Richly saturated bright colours are
best for displaying collared light. The most eff
gained when the light is Surrnunded by a

less colourful area, for example grey.

Fl.l
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mysterious <> cozy
anonymus <> at home

Studio Jan Melis

Small drawings, words
and reference pictures
were used for ‘mind
mapping’ and to give
direction. The former
carpenter’s factory on the
KSG terrain in Vlissingen

s a potential location for

a hotel, according to the
master plan of Rotterdam-
based architects VHP.
‘Motel Insomnia’ (2007)
investigates the potential of
this monumental building

curtains - paterns

and its surroundings as a
cultural hotsport. Studio
lan Melis was commis-
sioned to make both an
exterior and interior design.
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In what is referred to as ‘Sketching Knowledge’,
participants exchanged their knowledge and
perception of light, and little sketches were made o
that. A story could then be created using words anc
pictures. During the process, many small sketches
were drawn and grouped together to create new
typologies and visualize solutions and proposals.



Studio Jacob de Baan, in
cooperation with Ken Yokomizo

Big Moon Bad (in cooperation with OptilLED,
2006); a collection of lamps and wearable objects.
The project relates both to interior design and
fashion design.

Product photography: Crisp photography. Model photography: Lorenzo Barass
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he effect of emitting
ght can also be quickly

achieved by inverting a line

drawing originally made

n black lines on whirte

background.

........



Chapter 12 e e CO Nntext

Drawings can be made for various reasons and used Products are related to people, and 2 draw ng w

IN various situations of communication, such as become more lively or understandable if the proguct
Ideation, brainstorming or explanatory drawings. Is placed in its user context - for example. by 244 ng
Another situation arises when presenting or pitching  a person for scale and explanation or by combining
an idea, especially to people from outside the design it with photos. Another consideration is thas Jeas
field like management, consumers, or sponsors. suggested with more realism look more definite or
Involving them requires special kinds of drawings. convincing.

These often show not only the product itself, but
also its implications in real life, to make the product
idea more understandable or convincing.

Roman Photo - Compania de Teatro Gran Reyneta at the Oerol Festival, Tersche g 2006

(¥ 1
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—ands not only give scale to a product, but also Pll?tS PI’GdUL‘[t Des'g”

i
indicate its use. The intuitive characteristics of the I_ | A

fwo-screen interface are emphasized here: getting | PDA, pitch concept, 2006. First *u‘i’t:r‘ﬂa:ept designs
the device out of its holster and the dialling features | for a device for security and safety, using easily
skipping from the top to the big display. The accessible alarm buttons and a second screen for
underlays with people were used to express various iIncoming messages.

positions of the holster.

Designers: Stanley Sie and Hans de Cooe



VanBerlo Strategy +Design

Disposable in-flight meal boxes for Helios Food
Service Solutions, 2005. Meal boxes and trays are
customized for different airlines (e.g. Air France
business class).

Line sketches are set up directly in Painter. @ coures.
graphic elements and textures are then z2cdec =
Painter or Photoshop. This gives the sketches =2 mors
rendered, definite character. It is z2lso 2 quick 2nc
efficient way to convey a certain look & feel.

ﬁ
=
£y
L
"
-

§

[N

(=]
i}
1
"
it
1



238

k.

o ‘-_._.-_1 | .I'.f,,
A it
o S
raf ""ME ¥ i
- e #’
= 'S

User context

If a design idea Is
rather unconven-
tional, it may neec
recognizable or
familiar surroundings
for people to
understand Its use.
scale or intention.
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WellL Design

WelL Design developed
a new generation of meat
slicers for De Koningh
Food Equipment,

- formerly Berkel Produktie
Rotterdam, following
upon the 834, which has

been on the market for
over 50 years. Quality,
Hygiene and Craft were
key issues in designing the
aluminium and stainless
steel housing. Hygiene
especially is a critical issue

Designers: Gianni Orsini and Thamar Verhaar

in market acceptance; the
fluent integration of the
engine housing creates and
expresses easy cleaning.

In addition to the straight
feed slicer (visualized here),
we designed a gravity feed
slicer.

The 3D drawing started

OUL ON Daper, 2nc w=s
scanned and arbrushed in
Photoshop. The side wicas
were set up in llesrator
and finished in Paing=r.

The views are suggestwely

blended in an enveronmenr



Blending in part of an object

Generally recognizable surroundings or archetypal
objects can serve as scale elements. In these
drawings, the underlay of the existing car works both
ways. It gives the designer a basis for proportion

and speeds up the drawing process. And when the
wheel hubs remain untouched, they again serve as
scale elements and give the brainstorming sketches a
more realistic impact. There are various advantages
to adding a realistic element of scale. As the idea
becomes clearer, it may support design decisions.
When used in presentation, it can involve the viewer.
By adding this realism, the feel of a drawing can
change from ‘a thought’ into a more credible or
convincing product.




Using layer blending options offers various ways

of getting picture and drawing ‘to match better’ in -
terms of colour and contrast. This line drawing was ‘
set up on paper and scanned. Shading gradients
done by hand, using a very large brush and little
opacity, will in most cases result in a more natural
look than using a standard gradient tool.

e F.=
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Combining pictures and drawing

The use of images is an efficient way of introducing
ambiance or style elements to a sketch. In some
situations, the context of the product in terms of

mood and ambiance may even be as important as
the appearance of the product itself.
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---;‘ s Context can also be added to a drawing oy s =2,
| combining it with a picture; its relationship o toe
- drawings will be made by association. In most cases.

: the picture will draw attention by its colour, contrass
i e and detailing. When combining a simp
with an image that is only meant to be 2 suoooT =
balance between the two media has o oz Tou=C
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Hands

Hands can be introduced in drawings of products
for several reasons. Drawings like this can be used

to explain the use of the product, its scale, or its
relation to human hands. The drawing of a hand can
sometimes be the starting point for a designer, to
suggest a possible way of use.
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For a more realistic resul
make sure to let the
product and hand interace
P through casr shadow znc
or reflections.
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Apicture is used asan
underlay as a quick and
realistic alternative to
drawing it from reality or
amental image.



People

People can be drawn by using the same underlay
method discussed in the section on hands and the
chapter on side view. Here, an underlay of a person
wearing a backpack was used in a brainstorming
session to reshape the backpack. With an interaction
this important, a decision was made to sketch the
design proposals in their user context. This also
gives a good sense of ergonomics, position and
proportion when designing.
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In more finalized drawings, such as used in presen-
tation, the image of the person has a different
function. Scale, proportions and use of the
backpack are easier for people outside the design
field to understand, as everyone can relate to the

human shape.
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Bikes (and bike-related products like the SQRL) are
often sketched in 2D views. Perspective sketches
should never be forgotten, though. What especially
helps to communicate the goals of the project are
suggestive sketches of the product in use. By using

digital sketching techniques, one can easily benefiz

from multilayer functionality.

The result of the sketch phase was an elegant bow-
form frame, with a cast-aluminium nose. Removing
the stick reveals a clean frame.



Van der Veer Designers

SQRL, 2006. The SQRL is an extremely manoeu-
vrable urban toy, targeted at ‘kids’ of eight years and
older. Handling is done by transferring your weight.
The twin front wheel swivels to make the turns. The
stick can be used for balancing and support.

Client: Nakoi. Designers; Peter van der Veer, Rik de Reuver, Joep Trappenburg, Michiel Henning, in collaboration with Dick Quint
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VanBerlo Strategy + Design

Ego notebook for Ego Lifestyle BV, 2006.

This high-end luxury lifestyle notebook can be person-
alized with different skins, and is wearable like a
personal handbag. During various stages of the

design, mixes of different media were used to generate
and communicate ideas.

/ANBERLO

Computer rendering and traditional drawing
techniques are combined to generate ideas. and o
efficiently communicate both technical and emotionz!
aspects of the design.

Strong imagery is needed to introduce this new kind of
laptop computer and puts it in its lifestyle conrext.



Are designers still making drawings by hand? Isn’t it more
advanced to use a computer in this computer era?

Some may think sketching is a disappearing skill, but

if you ever enter a design studio, you will find out
differently. Studios still make sketches and drawings by
hand - and in most cases, quite a lot of them. They are
an integral part of the decision-making process, used in
the early stages of design, in brainstorming sessions, in
the phase of research and concept exploration, and in
presentation. Drawing has proved to be, next to verbal
explanation, a powerful tool for communicating not only
with fellow designers, engineers or model makers but also
with clients, contractors and public offices.

This book can be regarded as a standard book on design
sketching, useful for students in product design.

Koos Eissen and Roselien Steur both teach design
drawing techniques. He is an associate professor at the
Delft University of Technology and responsible for the
freehand drawing classes at the Faculty of Industrial
Design Engineering, while she teaches at the Faculty of
Visual Art and Design, Utrecht School of the Arts.
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